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In accordance with 18 C.F.R § 5.15(c), the Power Authority of the State of New York (Power 

Authority) encloses for filing the attached Initial Study Report (ISR) for the Blenheim-Gilboa 

Pumped Storage Project (FERC No. 2685) (B-G Project). The existing B-G Project license was 

issued by the Federal Energy Regulatory Commission (FERC) on June 6, 1969 and will expire on 

April 30, 2019. The Power Authority is following the Integrated Licensing Process (ILP) as outlined 

by 18 C.F.R Part 5 for B-G Project relicensing.  

On February 19, 2015, the FERC issued a Final Study Plan Determination (SPD) approving six 

relicensing studies. On August 19, 2015, within six months of the SPD, the Power Authority 
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Cobleskill, NY 12043.  

The ISR will be shared with relicensing participants via posting on the B-G Project’s relicensing 
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rob.daly@nypa.gov. 
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1 Overview 

1.1 Project Description 

The Blenheim-Gilboa Pumped Storage Project (B-G Project) is located on Schoharie Creek, a tributary of 

the Mohawk River, about 40 miles southwest of Albany, New York, in the northern Catskill Mountains. The 

B-G Project is owned and operated by The Power Authority of the State of New York (Power Authority). 

The principal features of the B-G Project include a 399-acre Upper Reservoir and dike, a 413-acre Lower 

Reservoir and dam, conduits connecting the two reservoirs, an underground powerhouse, a spillway, and 

related facilities. The Upper Reservoir is located at the top of Brown Mountain and was created by 

constructing a dike to retain water. The Lower Reservoir was formed by constructing a 1,800-foot-long dam 

on Schoharie Creek. The B-G Project's four pump turbine generator units have a generating capacity of 

290 megawatts (MW) each. 

The B-G Project is a closed cycle system because water is recycled between the reservoirs during 

operation. The Upper Reservoir serves as a large energy-storage device allowing the B-G Project to start 

generating electricity within minutes by releasing water from the Upper Reservoir through the reversible 

pump turbines. Generation can occur at any time but generally occurs during day time, when the demand 

for electricity is high and other power resources are more expensive. During periods of low electrical 

demand and lower electricity prices, the turbines are used to pump water from the Lower Reservoir into the 

Upper Reservoir.  

1.2 Initial Study Report Development 

The original 50-year license for the B-G Project, issued in 1969 by the Federal Power Commission 

(predecessor to the Federal Energy Regulatory Commission (Commission or FERC)), expires on April 30, 

2019. In 2014, the Power Authority began the public process for seeking a new license for the B-G Project. 

To prepare its relicensing application, the Power Authority is using FERC’s Integrated Licensing Process 

(ILP) as outlined in 18 Code of Federal Regulations (C.F.R.) Part 5. In accordance with 18 C.F.R. § 5.5 and 

5.6, the Power Authority filed its Notice of Intent (NOI) and Pre- Application Document (PAD) on April 10, 

2014, which included the Power Authority’s preliminary study plans for the B-G Project. The Commission 

issued its Scoping Document 1 (SD1) on June 4, 2014, and held scoping meetings on July 7, 2014 at the 

Gilboa-Conesville Central School in Gilboa, New York, and on July 9, 2014, at the Best Western Inn in 

Cobleskill, New York, where potential issues were identified by agencies, stakeholders, and the public. 

Following the scoping meetings, the Commission issued its Scoping Document 2 (SD2) on September 18, 

2014. 

Subsequently, the Power Authority received comments on the PAD and the study plans as well as requests 

for additional studies. The Power Authority reviewed these comments and study requests, and developed 

a Proposed Study Plan (PSP), which served to address and respond to all comments and requests 

received. The Power Authority filed the PSP with FERC on September 22, 2014. Subsequent to the PSP 

filing, the Power Authority held a PSP Meeting on October 16, 2014 at the Best Western Inn in Cobleskill, 

New York and PSP comments were due on December 21, 2014. The Power Authority filed a Revised Study 

Plan (RSP) on January 20, 2015. On February 19, 2015, FERC issued a Study Plan Determination (SPD) 

for the B-G Project. On August 19, 2015, within six months of the SPD, the Power Authority submitted a 

Study Progress Report to summarize the progress of each FERC-approved relicensing study.  
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Following the first study season, FERC’s regulations for the ILP require the Power Authority to “prepare 

and file with the Commission an initial study report describing its overall progress in implementing the study 

plan and schedule and the data collected, including an explanation of any variance from the study plan and 

schedule” (18 CFR 5.15(c)(1)). Accordingly, the Power Authority is submitting for Commission review this 

Initial Study Report (ISR) for the B-G Project. The purpose of this document is to describe the overall 

progress with implementing FERC-approved study plans, schedules, and data collection, including 

explanations of any variances, if any, from the approved study plans or schedules.  

1.3 Study Plan Implementation Summary 

The February 19, 2015 SPD approved six studies for B-G Project relicensing: 

Historic Structures Survey 

Phase 1A Archaeological Survey 

Fish Entrainment/Protection Assessment Study 

Recreation Use/User Contact Study and Assessment of Effects the Project has on Recreation Use 

Effect of Project Operations on Downstream Flooding Study 

Socioeconomics Study 

In its SPD, FERC staff recommended that the Power Authority modify the proposed Recreation Use/User 

Contact Study and Assessment of Effects the Project has on Recreation Use and conduct a desktop 

analysis concerning the feasibility of releasing recreation flows from the B-G Project Lower Dam (Lower 

Dam). Accordingly, following the SPD, the Power Authority has implemented a Recreation Boating Desktop 

Feasibility Assessment study as part of the relicensing study plan. 

In accordance with the FERC-approved study plan, the Power Authority has completed the Historic 

Structures Survey portion of the Historic Structures study (the update of the 1992 Lansing Manor is 

underway as per the RSP), Phase 1A Archaeological Survey, Fish Entrainment/Protection Assessment 

Study, and Recreation Boating Desktop Feasibility Assessment. The final technical reports for these studies 

are appended to this ISR.  

The other studies are ongoing as of the date of this ISR. In accordance with the Recreation Use/User 

Contact Study and Assessment of Effects the Project has on Recreation Use approved study schedule, 

fieldwork for the study will continue through February 2016 and statistical analysis of field data and 

development of the study report will occur after field work has been completed. The Socioeconomics Study 

is ongoing and anticipated completion of the technical report is targeted for summer 2016. The Effect of 

Project Operations on Downstream Flooding Study is ongoing and anticipated completion of the technical 

report is targeted for the 4th quarter of 2016.  

Section 2.0 of this document provides a progress report for each FERC-approved relicensing study. For 

studies that have not yet been completed, the technical reports containing results of each study will be 

made available to the public upon completion and will be filed with FERC no later than in conjunction with 

the Updated Study Report (USR) in February 2017.  
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1.4 Next Steps 

In accordance with FERC’s regulations, the Power Authority will hold an ISR Meeting with resource 

agencies and stakeholders for the purpose of reviewing the Power Authority’s progress in implementing the 

FERC-approved study plans. The meeting will be held on March 3, 2016 beginning at 9:00 am at the Inn at 

Cobleskill (formerly the Best Western) 121 Burgin Drive in Cobleskill, NY 12043. Within fifteen (15) days 

following the ISR Meeting or by March 18, 2016, the Power Authority will file with the Commission its 

summary of the ISR Meeting, including any modifications to ongoing studies or new proposed studies. 

Within thirty (30) days of this filing (i.e., by April 17, 20161), members of the public or Commission staff may 

file a disagreement on the ISR Meeting summary. Disagreements may include any requests for 

modifications to ongoing studies or for a new study. The request for modified or new study must be 

accompanied by a justification as set forth in the Commission’s regulations at 18 C.F.R. § 5.15(d)-(e). Within 

30 days (i.e., by May 17, 2016), any party may file responses to the disagreements or requests for modified 

or new studies. No later than 30 days thereafter (i.e., by June 16, 2016), the Commission will amend the 

approved study plan if needed. Next steps for completion of each FERC-approved relicensing study are set 

forth in the ISR for those studies in Section 2 below.  

Prior to filing the Final License Application due April 30, 2017, the Power Authority will file its USR with the 

Commission by February 18, 2017. The USR will describe the overall progress with implementing study 

plans, schedules, and data collection, including an explanation of variances from approved study plans or 

schedules.  

                                                      
1 In accordance with 18 C.F.R. § 385.2007(a)(2), if a filing deadline falls on a Saturday, Sunday, holiday, or other 
date when the Commission is not open for business, the filing deadline does not end until the close of business on 
the next business day.  
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2 Initial Study Reports 

2.1 Historic Structures Survey 

See Appendix A for Historic Structures Report 

2.1.1 Introduction 

On January 20, 2015, the Power Authority filed its RSP (NYPA, 2015) for the B-G Project with the FERC. 

One of the studies proposed in the RSP was a Historic Structures Survey. FERC-approved the Historic 

Structures Survey without modification in its SPD issued on February 19, 2015 (FERC, 2015).  

As detailed herein, the Power Authority conducted a portion of the Historic Structures Survey in 2015. As 

set forth in the RSP, the study included consultation (Task 1), background research (Task 2), field work 

(Task 3), and development of the Historic Structures Survey report (Task 5), which is attached hereto as 

Appendix A. Additional documentation of Lansing Manor (Task 4) requires the Power Authority to update 

the 1992 Lansing Manor Historic Structures Report (HSR). The update of the Lansing Manor HSR is 

anticipated to be completed in the spring of 2016 in accordance with the RSP. 

The Historic Structures Survey report (Appendix A) provides information about previous National Register 

of Historic Places (NRHP) evaluations of historic architectural resources within the Area of Potential Effects 

(APE), as well as recommendations regarding the eligibility of newly surveyed resources for listing in the 

NRHP.  

2.1.2 Study Objective 

As stated in the RSP, the goal of the survey is to assist FERC in meeting its compliance requirements under 

Section 106 of the National Historic Preservation Act (NHPA) of 1966, as amended, by determining whether 

relicensing of the B-G Project will affect historic properties. The objective of the survey is to identify cultural 

resources that may be eligible for listing or listed in the NRHP and to determine whether there is any 

potential effect to such resources from the continued operation and maintenance of the Project.  

2.1.3 Geographic Scope 

The study area for this survey is the B-G Project’s APE, which is defined as:  

the lands enclosed by the Project’s boundary and lands or properties outside of the Project’s 

boundaries where Project construction and operation or project related recreational 

development or other enhancements may cause changes to the character or use of historic 

properties.  

The New York State Historic Preservation Office (SHPO) concurred with the APE in a letter dated January 

2, 2015. Because there are no effects outside of the Project boundary resulting from the B-G Project’s 

continued operation and maintenance, the APE for the purposes of the Historic Structures Survey consists 

of lands within the Project boundary.  



Blenheim-Gilboa Pumped Storage Power Project (FERC No. 2685)  

Initial Study Report 

 

 

 

 
  | 5 
 

2.1.4 Study Implementation, Methods, and Variances 

2.1.4.1 Task 1: Consultation 

As set forth in Sections 2.1.7 and 2.1.8 of the RSP, the Power Authority consulted with the New York SHPO 

and the Schoharie County Historical Society (SCHS) to review Lansing Manor and establish requirements 

to update the 1992 Lansing Manor HSR. The Power Authority originally was scheduled to meet with the 

SCHS on May 6, 2015 but due to SCHS scheduling conflicts, the meeting was rescheduled to June 25, 

2015. The New York SHPO was unable to attend the meeting with the SCHS. Consequently, the Power 

Authority consulted with the New York SHPO by telephone on several occasions during 2015. 

Variances 

There were no variances in implementing this completed task. 

2.1.4.2 Task 2: Background Research 

In accordance with section 2.1.7 of the RSP, during the period April – November 2015, published histories 

and previous architectural and historical studies of individual towns and villages in Schoharie County were 

consulted, as were historic maps and atlases. Research was conducted at the New York State Archives, 

Lansing Manor, and the Schoharie County Historical Society. Research assistance was also provided by 

Blenheim Town Historian, Elizabeth Arrandale and Conesville Town Historian Bea Mattice. The Power 

Authority also reached out to the Gilboa Town Historian, but due to ill health, he was unable to participate 

in consultation. At the recommendation of staff at the B-G Visitors Center and the Blenheim Town Historian, 

the Power Authority obtained historic information on Gilboa from the Conesville Town Historian. In addition, 

back issues of engineering journals were investigated. Research was also conducted at the Schoharie 

County Registry of Deeds. The background research was used to develop historic contexts to guide the 

field survey. 

Variances 

There were no variances in implementing this completed task. 

2.1.4.3 Task 3: Fieldwork 

As set forth in section 2.1.7 of the RSP, the Power Authority conducted fieldwork during the period between 

May - September 2015, which included an initial “windshield” survey. An intensive-level survey of all 

resources 50 years and older, which included digital photography, data analysis, production of NY SHPO 

Historic Resource Inventory Forms and an evaluation of NRHP eligibility of the surveyed resources was 

also completed during this period.  

The current appearance, setting, physical condition, and character-defining architectural features of the 

surveyed resources were recorded on individual NY SHPO Historic Resource Inventory Form. Completed 

survey forms, including both current digital and historic photographs, were developed. High-resolution 

digital photographs of multiple views were taken of each resource including general context views that show 

the resources in relation to one another and to their surroundings. The locations of the previously and newly 

surveyed resources were mapped on the relevant USGS quadrangle maps. 
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Variances 
There were no variances in implementing this completed task.  

2.1.4.4 Task 4: Additional Documentation of Lansing Manor 

The Power Authority has completed background research and field work associated with this Task, and in 

accordance with the schedule included in the RSP, the Historic Structures Report for the Lansing Manor 

Complex is anticipated to be completed in the spring of 2016.  

 Variances 

There are no variances in implementing this task. 

2.1.4.5 Task 5: Study Report 

The Power Authority has developed a final report for the Historic Structures Survey, which is attached 

hereto as Appendix A.  

 Variances 

There are no variances in implementing this task. 

2.1.5 Preliminary Results 

Background research in the SHPO Cultural Resource Information System (CRIS) revealed two previously-

recorded resources in the Project APE. The first is Lansing Manor, a historic farm complex that is the only 

NRHP-listed resource in the Project APE. The second previously-recorded resource is the Mattice 

Cemetery, which was noted in 2004 during a Level II Historic American Engineering Record (HAER) 

documentation of the Route 30 Bridge over Mine Kill Creek. The Mattice Cemetery is located approximately 

one mile west of the Blenheim-Gilboa Reservoir. The Mattice Cemetery was not evaluated for NRHP 

eligibility at that time.  

The Power Authority’s fieldwork included surveying seven resources, including Lansing Manor, the Mattice 

Cemetery, and five resources not previously identified in the APE: the Baldwin House (commonly known 

as the Park Manager’s House), Lansing Turnpike, Coyne Cottage, the B-G Pumped Storage Project, and 

Mine Kill State Park.  

Other than the NRHP-listed Lansing Manor, none of the other surveyed resources in the APE are 

recommended as eligible for listing on the NRHP. Both the B-G Project and Mine Kill State Park possess 

historic significance under Criteria A and C, but they are not yet 50 years old and do not meet the threshold 

for “exceptional importance” to be considered eligible for listing in the NRHP under Criterion Consideration 

G. Both the B-G Project and Mine Kill State Park are recommended eligible for listing in the NRHP when 

they reach 50 years of age. The three remaining, newly surveyed resources in the APE and the Mattice 

Cemetery are recommended as not eligible for NRHP listing due to lack of architectural and/or historic 

significance and/or integrity. 
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2.1.6 Completing the Study 

The portion of the Historic Structures Survey regarding the identification and evaluation of historic 

architectural resources that may be eligible for listing or have been determined eligible for listing or are 

listed in the NRHP is complete. As set forth in the RSP, work in connection with the additional 

documentation of Lansing Manor commenced in 2015 and is anticipated to be completed in the spring of 

2016. 

2.1.7 Schedule 

The schedule for this study is presented in section 2.1.8 of the RSP. Task 1 (meetings), Task 2 (background 

research), and Task 3 (field work) have been completed in accordance with the schedule. Task 4 (additional 

documentation of Lansing Manor Complex) is anticipated to be completed in the spring of 2016. There are 

no variances from the schedule. A draft of the Historic Structures Survey report was submitted to the New 

York SHPO on February 5, 2016. Upon receipt of comments from the New York SHPO, the Power Authority 

will review such comments and make any adjustments when finalizing the Historic Structures Survey report, 

as appropriate. 

2.1.8 Conclusion 

As discussed above, the Historic Structures Survey was partially conducted in 2015. There have been no 

variances in implementing any of the study tasks. No modifications are proposed. The Historic Structures 

Report, which is included in Appendix A, identifies one NRHP-listed resource and does not recommend 

any resources as eligible for listing in the NRHP. The additional documentation of Lansing Manor is 

anticipated to be completed in the spring of 2016. 

2.1.9 References 

Federal Energy Regulatory Commission (FERC). 2015. Study Plan Determination for the Blenheim-
Gilboa Pumped Storage Project. Issued February 19, 2015. 

New York Power Authority (NYPA). 2015. Revised Study Plan. 

New York Power Authority (NYPA). 2016. Historic Structures Survey Report.  
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2.2 Phase 1A Archaeological Survey 

See Appendix B for Phase 1A Archaeological Survey Report. 

2.2.1 Introduction 

On January 20, 2015, the Power Authority filed its RSP for the B-G Project with the FERC (NYPA 2015). 

One of the studies proposed in the RSP was the Phase IA Archaeological Survey (Phase IA Survey). FERC-

approved the Phase IA Survey without modification in its SPD issued on February 19, 2015 (FERC 2015). 

The overall goal of the Phase IA Survey is to identify known archaeological resources listed in, or potentially 

eligible for NRHP within the Project’s APE and to provide guidance on whether additional archaeological 

investigations should be conducted. 

As detailed herein, the Power Authority conducted the Phase IA Survey in 2015. This includes consultation 

with the New York SHPO, background research, development of a sensitivity model, and field 

reconnaissance, which occurred on October 15, 2015. The Power Authority developed a full report of its 

survey, which is included herein as Appendix B. The report concludes that no further archaeological 

investigation of the B-G Project’s APE is recommended. A draft of the Phase IA Survey report was 

submitted to the New York SHPO for review on February 1, 2016. With the filing of the ISR, the Power 

Authority is sending a draft of the report to the St. Regis Mohawk Tribe for consultation. 

2.2.2 Study Objectives 

As set forth in Section 2.2.3 of the RSP, the objectives of the Phase IA Survey are to:  

 Identify known archaeological resources listed in, or potentially eligible for listing in the NRHP within 
the Project’s APE; 

 Review archaeological and other related data that are pertinent to the formulation of a sensitivity 
model for determining where archaeological resources may be located in the Project’s APE; and 

 Offer a field strategy for archaeological testing to determine whether such properties are present 
in the APE. 

The results of the Phase IA Survey are designed to provide guidance on whether additional archaeological 

investigations, such as Phase IA and/or Phase II surveys, should be conducted.  

2.2.3 Geographic Scope 

The study area for this survey is the B-G Project’s APE, which is defined as: 

the lands enclosed by the Project’s boundary and lands or properties outside of the 

Project’s boundaries where Project construction and operation or project related 

recreational development or other enhancements may cause changes to the character or 

use of historic properties. 

The New York SHPO concurred with the APE in a letter dated January 2, 2015. Because there are no 

effects outside of the Project boundary resulting from the B-G Project’s continued operation and 

maintenance, the APE consists of lands within the Project boundary. A figure depicting the APE is contained 
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in the Phase IA Archaeological Survey report in Appendix B. 

2.2.4 Study Implementation, Methods, and Variances  

2.2.4.1 Task 1: Consultation with the New York SHPO and Federally Recognized Tribes 

In accordance with Section 2.27 of the RSP, the Power Authority has consulted with the New York SHPO 

on the appropriate definition of the APE and received concurrence by letter dated January 2, 2015. The 

Power Authority also consulted with the New York SHPO to obtain background archaeological information 

on the Project area, to seek advice on best practices for consulting with the relevant Nations, and to review 

the environmental attributes to construct the sensitivity model. Dr. Nancy Herter, Unit Program Coordinator, 

Division of Historic Preservation for the New York SHPO, also participated in a field reconnaissance of the 

Project in October, 2015. The St. Regis Mohawk Tribe will be sent a copy of the Phase IA Archaeological 

Survey Report for its comment.2  

Variances 

There are no variances in implementing this task. 

2.2.4.2 Task 2: Background Research 

As set forth in section 2.27 of the RSP, background research was conducted to identify and examine 

relevant sources that contain historical and archaeological information on the B-G Project area. Background 

research generally included reviewing various maps (e.g., topographic, geologic, soil, nineteenth-century 

gazetteers and atlases, twentieth-century United States Geological Survey (USGS) maps showing roads 

and other development), and archaeological reports relevant to the B-G Project area that are maintained 

at the New York SHPO in Waterford, New York. 

 Variances 

There are no variances in implementing this task.  

2.2.4.3 Task 3: Development of a Sensitivity Model 

As section 2.2.7 of the RSP describes, the Power Authority developed a sensitivity model based on 

consultation with the New York SHPO and the background research completed in Task 1. The sensitivity 

model identified the following environmental variables that correlated with the locations of known sites: 

steepness of terrain, proximity to a waterbody, and presence of arable soils. Soil types and surficial geology, 

which are often used as environmental variables, were not used in this case because they did not offer 

predictive value. The variables were scored as either low or high for archaeological sensitivity depending 

on their value for predicting where archaeological resources might be located. The area around Schoharie 

Creek where level land is adjacent to a waterbody and arable soils are present scored high for both 

                                                      
2 By letter dated May 5, 2014, the Delaware Tribe stated that it did not wish to be a consulting party in the B-G Project 
relicensing. By letter dated May 8, 2014, the Stockbridge Munsee Band of Mohican Indians stated that they did not 
have any concerns with the proposed relicensing but requested to be notified if new construction is proposed. By letter 
dated May 9, 2014, the Delaware Nation stated that the location of the Project does not endanger cultural or religious 
sites of interest to the Delaware Nation and to proceed as planned but also stated that they would like to be notified 
immediately should the Project inadvertently uncover an archaeological site or object.  
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Precontact Native American and Euroamerican sites. The mouth of Mine Kill Creek also scored high 

because it is an area where two waterbodies come together and where terrain is level.  

Variances 

There are no variances in implementing this task.  

2.2.4.4 Task 4: Field Reconnaissance 

Field reconnaissance occurred on October 15, 2015, in accordance with section 2.2.7 of the RSP. The field 

reconnaissance examined the two high-sensitivity areas (i.e., the mouth of Mine Kill Creek and portions of 

the old floodplain that were exposed at low water) that were identified in the sensitivity model. The field 

reconnaissance visit also examined conditions in the fluctuation zone of the Lower Reservoir as they existed 

on that date in order to determine if there were areas other than the bottomlands around the former course 

of the Schoharie Creek where Native American and Euroamerican people may have lived.  

Variances 

There are no variances in implementing this task.  

2.2.4.5 Task 5: Report Development 

The Power Authority has developed a report for the Phase IA Archaeological Survey, which is attached 

hereto in Appendix B. The report provides further detail on each of the tasks and concludes that no 

additional survey is recommended. 

Variances 

There are no variances in implementing this task. 

2.2.5 Preliminary Results 

The results of the background research, sensitivity model, and field reconnaissance indicate several 

conclusions. First, only the bottomlands in proximity to the former creek channel of the Schoharie are likely 

to be sensitive for archaeological cultural resources, and this is true only in areas with little topographic 

relief. Second, the fluctuation zone, the area where archaeological Precontact sites may have been located 

and where Euroamerican sites are located (probable house foundations), is regularly subjected to the 

effects of water erosion. No normal till fabric (i.e., layering of silts, sands, and rocks), however, was 

observed anywhere; substrates were jumbled throughout. Consequently, any archaeological materials that 

might be exposed or even buried within the sedimentary deposits in the fluctuation zone would not be in 

primary archaeological context. Their integrity would be compromised. Third, a Phase IB testing program 

to locate additional sites is not recommended because there are no areas sensitive for testing, except in 

the fluctuation zone (in which the integrity of any sites has been compromised). Shovel test pits in that zone 

potentially could yield artifacts or uncover foundation stones, but none of these discoveries would produce 

archaeological materials in primary context because all of the original soils have been reworked. No further 

archaeological investigation of the B-G Project’s APE is recommended.  
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2.2.6 Completing the Study 

All tasks for the Phase IA Archaeological Survey are complete and a report is contained in Appendix B. 

Therefore, the Power Authority is not proposing any modifications to the study. 

2.2.7 Schedule 

A draft of the Phase IA Archaeological Survey was submitted to the New York SHPO on February 1, 2016. 

A draft of the report is being sent to the Saint Regis Mohawk Tribe in conjunction with the ISR. Upon receipt 

of comments from the New York SHPO and the Saint Regis Mohawk Tribe, the Power Authority will review 

such comments and make any adjustments when finalizing the Phase IA Archaeological Survey report, as 

appropriate. 

2.2.8 Conclusion 

As discussed above, the Phase IA Archaeological Survey was conducted in 2015. There were no variances 

in implementing any of the study tasks. No modifications are proposed. The report, which is contained in 

Appendix B concludes that no further archaeological investigation is recommended. The Power Authority 

will finalize the report upon receipt of comments from the New York SHPO and the Saint Regis Mohawk 

Tribe, if any. 

2.2.9 References 

Federal Energy Regulatory Commission (FERC). 2015. Study Plan Determination for the Blenheim-
Gilboa Pumped Storage Project. Issued February 19, 2015. 

New York Power Authority (NYPA). 2015. Revised Study Plan. 

New York Power Authority (NYPA). 2016. Phase IA Archaeological Survey Report.  
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2.3 Fish Entrainment/Protection Assessment Study 

See Appendix C for Fish Entrainment/Protection Assessment Study Report. 

2.3.1 Introduction 

On January 20, 2015, the Power Authority filed its RSP (NYPA, 2015) for the B-G Project with the FERC. 

One of the studies proposed in the RSP was a Fish Entrainment/Protection Assessment Study. FERC-

approved the study without modification in its SPD issued on February 19, 2015 (FERC, 2015).  

As detailed herein, the Power Authority completed the Fish Entrainment/Protection Assessment Study in 

2016. As set forth in the RSP, the study included: 

 Descriptions of the intake and turbine configuration (Task 1),  

 Field collection of intake velocities (Task 2),  

 Water level and water quality data analyses (Task 3),  

 Entrainment analysis (Task 4),  

 Assessment of turbine passage survival (Task 5), and  

 Completion of a study report (Task 6), which is attached as Appendix C.  

The Fish Entrainment/Protection Assessment report (Appendix C) provides a project-specific evaluation of 

the potential effects of entrainment on fisheries resources in the Upper and Lower Blenheim-Gilboa 

reservoirs. 

2.3.2 Study Objectives 

The purpose of this study was to perform a qualitative analysis of potential fish entrainment at the Project. 

As stated in the RSP, the objectives of Fish Entrainment/Protection Assessment Study were to: 

 Characterize the physical and operational characteristics of the pump-turbines and intake 

structures of the Project; 

 Summarize the fish species present in the Upper and Lower Reservoir based on existing data; 

 Evaluate water quality conditions—specifically dissolved oxygen (DO) and temperature—at the 

intake locations to determine how these factors could affect the potential for fish entrainment; 

 Qualitatively evaluate which fish species and life stages have the potential to be entrained during 

generation and pumping phases of operation, based on habitat preferences and behavior; 

 Review entrainment studies conducted at similar pumped storage or large hydroelectric projects 

for relevance to potential entrainment and turbine passage mortality at the Project; and 

 Develop an estimate of turbine passage survival based on available information. 
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2.3.3 Geographic Scope 

The study area for the Fish Entrainment/Protection Assessment included both the Upper and Lower 
reservoirs of the Blenheim-Gilboa Project, with particular emphasis on areas near to the intake structures.  

2.3.4 Study Implementation, Methods, and Variances 

The methodology for this study involved a qualitative assessment of entrainment and the probability of 

turbine passage survival at the Project using a review of relevant biological criteria and analysis of physical 

Project characteristics. Methods for each task were completed as follows: 

2.3.4.1 Task 1: Describe Intake and Turbine Configurations 

Project features and dimensions were obtained from Power Authority engineering drawings, historical 

photos, and recent bathymetric surveys at the Project. This information was used to calculate intake depths 

and velocities at various flow rates, along with an approximation of the habitat available to fish in the vicinity 

of the intake structures. 

Variances 

There are no variances in implementing this task. 

2.3.4.2 Task 2: Field Collection of Intake Velocities 

Water velocity in the vicinity of the intake structures at each of the reservoirs was measured during 

approximately full capacity generating (Upper Reservoir) and pumping (Lower Reservoir) using an Acoustic 

Doppler Current Profiler (ADCP). These measurements were used to verify the relative magnitude of 

calculated velocities and to characterize the flow field in the vicinity of the intake structures. 

Variances 

There are no variances in implementing this task. 

2.3.4.3 Task 3: Water Level and Water Quality Data Analysis 

Reservoir elevation duration curves were developed for each reservoir based on hourly data from 2002 - 

2014. Bi-weekly water quality measurements were collected by NYPA in 2012 to gather baseline water 

quality information at the Project. The water quality data at the Upper and Lower Reservoirs were evaluated 

for DO and temperature profiles at the sampling locations closest to the intake structures. The profiles were 

then analyzed to identify trends in factors, such as the depth of the thermocline compared to the intake 

elevation and DO concentrations near the intake structures. 

Variances 

There are no variances in implementing this task. 

2.3.4.4 Task 4: Entrainment Analysis 

Fish species present in the reservoirs were identified using fisheries survey data and information from 

NYSDEC regional biologists. A qualitative assessment of the likelihood of fish entrainment at the Project 

was conducted for each species. The assessment considered physical factors such as water quality, 
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reservoir size and depth, location of the intake, and intake velocity. Biological factors considered in the 

assessment included: fish species’ habitat preferences, fish size, swim speed, and seasonal and diurnal 

movements. 

Variances 

There are no variances in implementing this task. 

2.3.4.5 Task 5: Assessment of Turbine Passage Survival 

Survival of entrainment at the Project was evaluated during generation and pumping using a combination 

of: 

 Literature-based evaluation of survival at other similar hydropower projects,  

 Project-specific quantitative evaluation of turbine survival for four size classes of fish using a 

turbine blade-strike model, and 

 Project-specific evaluations of pressure differential factors relative to the fish species present and 

their ability to adjust to rapidly changing pressure based on swim bladder physiology. 

Variances 

There are no variances in implementing this task. 

2.3.4.6 Task 6: Report Development 

The Power Authority has developed a final report for the Fish Entrainment/Protection Study, which is 

attached hereto in Appendix C. The report provides further detail on each of the tasks and concludes that 

no additional study is recommended. 

Variances 

There are no variances in implementing this task.  

2.3.5 Preliminary Results 

The intake structures present in the Upper and Lower Reservoir have very different configurations. Both, 

however, have attributes that minimize the potential for fish entrainment. The reservoirs are not drawn down 

seasonally; therefore, the potential for fish entrainment is not affected by seasonal trends in water level 

elevations. Thermal stratification does occur in the Upper Reservoir during periods of operational inactivity 

during the summer, which could promote cold and coolwater fish to seek refuge near the deep intake 

structure during those times, but low DO there may cause fish to avoid the area as well. Stratification in the 

Lower Reservoir, based on a 2012 study, was very limited, and fish entrainment there is not expected to 

be affected by water quality. 

The Upper Reservoir intake is located in deeper water away from the shoreline and littoral habitats attractive 

to most species inhabiting the reservoir. The Lower Reservoir intake, although positioned on the shoreline, 

lacks suitable local cover attractive to species and also has relatively low intake velocities during pumping. 

While entrainment of large, adult fish is possible at the Project, the probability of this occurring is low during 
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normal operations due to low intake velocities relative to that of their swimming abilities. Additionally, 

survival of entrained fish is predicted to be relatively high, which would result in some fish being transferred 

from one reservoir to the other and becoming a part of the fish population there.  

2.3.6 Completing the Study 

All tasks for the Fish Entrainment/Protection Assessment Study are complete and a final report is contained 

in Appendix C. Therefore, the Power Authority is not proposing any modifications to the study. 

2.3.7 Schedule 

All tasks for the Fish Entrainment/Protection Assessment Study are complete. 

2.3.8 Conclusion 

Potential entrainment risk to fish resources at the B-G Project is low overall because of: 

 Positions of intakes relative to fish habitat and typical seasonal and daily movements of fish, 

 Low velocities at both the Upper and Lower Reservoir intakes, 

 Of those fish likely to be entrained, most are either forage species or juveniles that are small in 

size and are expected to have high turbine passage survival, 

 Larger fish are not likely to be involuntarily entrained due to swimming performance, and low 

intake velocities, 

 There are no diadromous or threatened/endangered species present in the Upper or Lower 

Reservoir, 

 The stocked Walleye and trout species present in the Project reservoirs are not natural 

populations but are stocked as recreational fisheries, and will not likely be entrained because of 

their strong swimming ability compared to the intake velocities at the Project. 

2.3.9 References 

Federal Energy Regulatory Commission (FERC). 2015. Study Plan Determination for the Blenheim-
Gilboa Pumped Storage Project. Issued February 19, 2015. 

New York Power Authority (NYPA). 2015. Revised Study Plan. 

New York Power Authority (NYPA). 2016. Fish Entrainment/Protection Assessment Study Report 

  



Blenheim-Gilboa Pumped Storage Power Project (FERC No. 2685)  

Initial Study Report 

 

 

 

 
  | 16 
 

2.4 Recreation Use/User Contact Study and Assessment of Effects the Project 
has on Recreation Use 

See Appendix D for Recreational Boating Desktop Feasibility Assessment Report. 

2.4.1 Introduction 

On January 20, 2015, the Power Authority filed its RSP for the B-G Project with FERC (NYPA 2015). One 

of the studies proposed in the RSP was the Recreation Use/User Contact Study (Recreation Use Study). 

FERC-approved the Recreation Use Study with modification in its SPD issued on February 19, 2015 (FERC 

2015). Modifications recommended by FERC included revisions to questions on the user contact survey 

form, the hours and days during which certain field work should be conducted, and a recommendation to 

develop a Recreation Facilities Table and a Recreation Amenities Table in accordance with FERC’s Project 

Recreation Facilities and As-Built Site Plan Drawing Guidance (June 2014) as part of the study report.  

FERC also recommended that the Power Authority conduct a desktop analysis of the feasibility of releasing 

recreational flows from the Lower Dam under a variety of operational scenarios (Desktop Boating Analysis) 

and stated that the results of the Desktop Boating Analysis should be filed as part of the report for the 

Recreation Use/User Contact Study.  

The overall goal of the Recreation Use Study is to evaluate recreational use at the B-G Project and to 

determine the adequacy of existing recreation sites and facilities for meeting current recreation demand at 

the B-G Project. The study involves a combination of spot counts, calibration counts, traffic counters, and 

actual use records to evaluate recreation use at the B-G Project. In addition, the study includes user contact 

surveys, which are administered to one person in each recreation group to determine use of the B-G Project 

for recreation and perception of the available Project recreation opportunities, sites, and facilities. The 

information from this study will be used to assess the potential effect of continuing operation and 

maintenance of the B-G Project on recreational use and existing project recreation sites and facilities. The 

overall goal of the Desktop Boating Analysis is to assess the feasibility of releasing recreation flows from 

the Lower Dam. 

As detailed herein, the Power Authority began implementing the Recreation Use Study in March 2015, 

including conducting background research and initiating field work. Field work is anticipated to be completed 

by the end of February 2016, at which time the Power Authority will begin data analysis and preparation of 

a technical report. In 2015, the Power Authority also conducted the Desktop Boating Analysis related to 

recreational boating. As recommended by FERC, the Desktop Boating Analysis followed the phase 1 

method set forth by Whittaker et al. (2005). The results are included in the Recreational Boating Desktop 

Feasibility Assessment Report (Appendix D). 

2.4.2 Study Objectives 

As set forth in Section 2.4.3 of the RSP, the objectives of the Recreation Use Study are:  

 Determine the amount and types of recreation use at the Project; 

 Interview the recreating public to determine users’ perceptions with regard to their use of B-G 
Project recreation sites and facilities; 
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 Evaluate recreational demand at the B-G Project and determine if the existing project recreation 
sites and facilities are meeting the current demand; and  

 Evaluate the effects of B-G Project operation and maintenance on recreation use at the Project and 
the usability of Project recreation sites and facilities, including the effects of debris accumulation 
on recreational access. 

The objective of the Desktop Boating Analysis is to assess the feasibility of releasing recreation boating 

flows from the Lower Dam. 

2.4.3 Geographic Scope 

The Recreation Use Study area encompasses lands and waters within the B-G Project boundary that are 

available for public recreation. The following recreation sites are included in this study: Lansing Manor 

Complex, which includes the Visitors Center; Mine Kill State Park, which includes Mine Kill State Park 

Overlook; the downstream fishing access; and the three access areas on the Upper Reservoir. The 

recreation sites assessed as part of this study are depicted on Figure 2.4.3-1.  

The hydrology and hydraulic assessments, and the structured interview components of the Desktop Boating 

Analysis focused on the primary study area (Area 1) (Schoharie Creek downstream of the Lower Dam, to 

Max V. Shaul State Park, a reach of 9.2 miles). The literature search component of the study included the 

primary study area as well as Areas 2 – 4 of Schoharie Creek. 

 Area 2 - Schoharie Creek from the Gilboa Dam downstream to the NYPA Lower Dam (including 
the Lower Reservoir): approximately 5.5 river miles; 

 Area 3 - Schoharie Creek upstream from the Gilboa Dam (including Schoharie Reservoir): 

approximately 24 river miles; 

 Area 4 – Schoharie Creek downstream from Max V. Shaul State Park (the downstream end of the 
primary study area) to the confluence with the Mohawk River: approximately 43.1 river miles. 

A figure showing these study areas is contained in the Recreational Boating Desktop Feasibility 

Assessment Report (Appendix D). 

In addition, to provide regional context, the geographic scope of the Desktop Boating Analysis for the 

literature review portion was further expanded to document other boating opportunities within a 50-mile 

radius of the B-G Project. 
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2.4.4 Study Implementation, Methods, and Variances 

Recreation Use Study 

2.4.4.1 Task 1: Background Research 

As set forth in Section 2.4.7 of the RSP, as approved by FERC, the Power Authority began conducting 

background research, including reviewing the B-G Project’s 1995 Revised Exhibit R, the 2015 FERC Form 

80, and the Recreation Facilities Summary to verify the B-G Project’s recreation site locations. This 

information was then used to determine the survey routes for conducting spot and calibration counts and 

locations for placement of traffic counters. 

Variances 

Although Section 2.4.8 of the RSP anticipated that background research would be completed by March 

2015, this task is ongoing. The Power Authority gathered 2014 actual use numbers in March of 2015 and 

is in the process of compiling 2015 actual use numbers recorded for the Visitors Center, Lansing Manor, 

and boating use in the Upper Reservoir. The Power Authority has reached out to the New York State Office 

of Parks, Recreation and Historic Preservation (NYSOPRHP) and is obtaining Mine Kill State Park use 

information collected by NYSOPRHP. Collection of 2015 use information will be completed in time to allow 

for its assessment as part of the technical report.   

2.4.4.2 Task 2: Field Work 

On March 8, 2015, the Power Authority began implementation of the methods for this task as described in 

Section 2.4.7 of the RSP, with the additional recommendations from FERC as set forth in its February 19, 

2015 SPD. 

Spot Counts 

Spot counts are being conducted at the B-G Project recreation sites to record a snapshot of use at each 

survey location on one weekday and one weekend day a month. Field technicians typically visit each 

location twice on each spot-count day and record the number of vehicles parked at each site and any 

observed recreation use. Spot counts are being conducted at varying times during the recreation day 

between sunrise and sunset, or during a site’s operating hours, which typically are between 7:30 am and 

4:30 pm. The dates on which spot counts have been conducted or are anticipated to be conducted are 

contained in Table 2.4.4-1. 

During the calibration and spot counts, field technicians noted any observed changes at the recreation sites. 

Traffic Counters 

Traffic counters were installed on May 22, 2015, and remained in place until October 30, 2015. Counters 

were visited two times a week, typically on Monday and Friday, to differentiate between weekday and 

weekend use. On weeks containing Memorial Day, July 4th, Labor Day, and Columbus Day, the weekend 

was expanded to include the observed holiday. The Power Authority installed and maintained counters at 

the Upper Reservoir boat launch, the downstream fishing access, and the entrance to the Lansing Manor 

Complex. Counters at Mine Kill State Park and Mine Kill State Park Overlook were installed and maintained 

by the NYSOPRHP, which granted permission to the Power Authority to use these counters as part of this 
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study. No traffic counters were installed at the remaining Upper Reservoir access sites because the sites 

were not conducive to recording of cars crossing the counters accurately because there is no appropriate 

location for proper alignment with the road bed or no room to place a counter prior to the first parking 

location. 

Calibration Counts 

In its SPD, FERC recommended that the calibration counts begin at sunrise and be completed by sunset. 

Accordingly, the calibration counts are conducted on randomly selected days at varying times during the 

recreation day so that all portions of the day between sunrise and sunset are covered during the course of 

the study, with the exception of recreation sites that have set operating hours. If a recreation site has set 

operating hours, the counts are conducted at varying times within the site’s operating hours. The sites that 

have set operating hours are the Lansing Manor Complex, Mine Kill State Park, and Mine Kill State Park 

Overlook. 

FERC also recommended that during the peak summer recreation season, an additional four days of 

calibration counts should be conducted, two of which should occur during the months of June and August. 

Calibration counts are conducted on one weekend day and one weekday a month. In addition, in the months 

containing Memorial Day, July 4th, Labor Day, Columbus Day, Thanksgiving, New Year’s Day, and 

President’s Day, an additional calibration count is conducted during the holiday weekend. In accordance 

with FERC’s recommended modification, a third calibration count was conducted in June, and four 

calibration counts were conducted in July and August, including a calibration count during the weekend of 

July 4th for each recreation site. The dates on which calibration counts were conducted are included in Table 

2.4.4-1.  

Actual Use Records 

The Power Authority gathered 2014 actual use numbers in March of 2015 and is in the process of compiling 

2015 actual use numbers recorded for the Visitors Center, Lansing Manor, and boating use in the Upper 

Reservoir. The Power Authority is also in the process of collecting 2015 actual use data from NYSOPRHP 

for Mine Kill State Park. 

Variances 

There are no variances in implementing this task. 

2.4.4.3 Task 3: User Contact Survey 

As described in section 2.4.7 of the Recreation Use Study, the Power Authority developed a user contact 

survey in consultation with NYSOPRHP, which the Power Authority included as part of the RSP. In 

accordance with the changes to this survey recommended by FERC staff in its February 19, 2015 SPD, the 

Power Authority made the following modifications to the user contact survey.  

(1) Question 5 was modified to read: “If yes, how many times per year, over the last five years, did you 
typically visit the project area for recreation (please use a number)?  

(2) Question 7 was modified to read: “When did you arrive today and when do you plan to depart?” 

(3) Question 8 language was changed to clarify that the question is referring to the site where the 
survey is being conducted.  
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(4) On questions 10 and 13 the scale was modified as requested by FERC. 

(5) On question 11 the words “past year” were made bold. 

(6) On question 22 the words “Mine Kill State Park Only” were made bold. 

The user contact survey is administered on the dates that calibration counts take place to one person in 
each recreation group.  

Variances 

There are no variances in implementing this task.  

2.4.4.4 Task 4: Study Report 

As provided in Section 2.4.7 of the Recreation Use Study, the Power Authority is in the process of preparing 

a technical report for the Recreation Use Study. As described above, field work will be completed by the 

end of February 2016. Therefore, the Power Authority’s progress in completing this task has been limited 

to data entry and ensuring the quality assurance and control of use data collected. As recommended by 

FERC staff in its February 19, 2015 SPD, the report will include Recreation Facilities and Recreation 

Amenities Tables in accordance with FERC’s Project Recreation Facilities and As-Built Site Plan Drawing 

Guidance (June 2014). 

Variances 

There are no variances in implementing this task. 

Desktop Boating Analysis  

Methodology 

In its SPD, FERC stated that the analysis should follow the desktop analysis (phase 1) method set forth by 

Whittaker et al. (2005). FERC also stated that the analysis should focus primarily on desktop methods that 

rely on existing information and/or limited interview methods. The Power Authority followed the phase 1 

method set forth by Whittaker et al. (2005) and conducted literature reviews, hydrology and hydraulic 

assessments, and structured interviews. In the literature review the Power Authority collected information 

on river boating, public access locations at the Project and downstream of the Lower Dam, informal and 

formal put-ins and take-outs, identified any other flow-related information, and identified other recreational 

boating opportunities in the Project area. The hydrologic analysis included a flow duration analysis and the 

hydraulic analysis determined maximum water depths available under different flow releases. The 

structured interviews were with individuals who have local knowledge of recreation opportunities in the 

primary study area on Schoharie Creek (Lower Dam to Max V. Shaul State Park) and who have boated the 

study reach. A standardized questionnaire aimed at providing a qualitative summary of recreational boating 

on Schoharie Creek downstream of Lower Dam was used to conduct the interviews. Interviews were 

conducted via phone, or e-mail, or both. 

The Power Authority analyzed the amount of water that would likely be needed to provide a recreational 

boating opportunity in a 9.2 mile stretch of Schoharie Creek downstream of the Lower Dam under current 

Project operation. Inflow to the Lower Reservoir is primarily dependent on spill/releases from the NYCDEP’s 

upstream Gilboa Dam. The Platter Kill and Mine Kill also contribute some inflow to the Lower Reservoir. 
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The B-G Project is operated so that outflow from the Lower Dam equals inflow to the Project. In order to 

account for evaporative losses and low flows (or no flows) from the Schoharie Reservoir, the Power 

Authority releases water (<10 cfs) from storage provided by the Upper Reservoir to result in flows 

comparable to those that would have occurred if the B-G Project had not been built. A 2,378 acre-foot 

difference in usable storage exists between the two reservoirs; under current operations, this storage is 

used, when available, to replenish water that is depleted by evaporation and minor seepage and to 

supplement low inflows (<10 cfs) to the B-G Project. The Power Authority also analyzed the impacts of 

diverting this storage to provide water for recreational boating. 

The results of the Desktop Boating Analysis are contained in the Recreational Boating Desktop Feasibility 

Assessment Report (Appendix D). 

Variances 

There were no variances in implementing the Desktop Boating Analysis. 
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Table 2.4.4-1: Conducted Spot Count, Calibration Count and Survey Dates3 

Recreation Site Spot Counts Calibration Counts/Surveys 

Downstream Fishing Access March: 15, 17 
April: 4, 7 
May: 19, 30 
June: 26, 28 
July: 20, 25 
August: 8, 27 
September: 6, 21 
October: 15, 24 
November: 16, 22 
December: 8, 19 
January: 17, 20 
February: 1 

March: 8, 13 
April: 18, 30 
May 5, 9, 25 
June: 6, 7, 11 
July 4, 15, 18, 30 
August: 1, 4, 13, 24 
September: 5, 12, 24 
October: 3, 12, 22 
November: 7, 12, 28 
December: 7, 12 
January: 2, 23, 27 
February: 10, 14 

Lansing Manor/Visitors Center March: 15, 17 
April: 4, 7 
May: 19, 30 
June: 26, 28 
July: 20, 25 
August: 8, 27 
September: 6, 21 
October: 15, 24 
November: 16, 22 
December: 8, 19 
January: 17, 20 
February: 1 

March: 8, 13 
April: 18, 30 
May 5, 9, 25 
June: 6, 7, 11 
July 4, 15, 18, 30 
August: 1, 4, 13, 24 
September: 5, 12, 24 
October: 3, 12, 22 
November: 7, 12, 28 
December: 7, 12  
January: 2, 23, 27 
February: 10, 14 

Mine Kill State Park March: 15, 17 
April: 4, 7 
May: 19, 30 
June: 26, 28 
July: 20, 25 
August: 8, 27 
September: 6, 21 
October: 15, 24 
November: 16, 22 
December: 8, 19 
January: 17, 20 
February: 1 

March: 8, 13 
April: 18, 30 
May 5, 9, 23 
June: 6, 7, 11 
July 4, 15, 18, 30 
August: 1, 4, 13, 24 
September: 5, 12, 24 
October: 3, 12, 22 
November: 7, 12, 28 
December: 7, 12 
January: 2, 23, 27 
February: 10, 14 

Mine Kill Overlook March: 15, 17 
April: 4, 7 
May: 19, 30 
June: 26, 28 
July: 20, 25 
August: 8, 27 
September: 6, 21 
October: 15, 24 
November: 16, 22 
December: 8, 19 
January: 17, 20 

March: 8, 13 
April: 18, 30 
May 6, 9, 25 
June: 6, 7, 11 
July 4, 15, 18, 30 
August: 1, 4, 13, 24 
September: 5, 12, 24 
October: 3, 12, 22 
November: 7, 12, 28 
December: 7, 12 
January: 2, 23, 27 

                                                      
3 An additional spot count and calibration count are scheduled to occur sometime between February 16 and February 
28. 
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Recreation Site Spot Counts Calibration Counts/Surveys 

February: 1 February: 10, 14 
Upper Reservoir Access N March: 15, 17 

April: 4, 7 
May: 19, 30 
June: 26, 28 
July: 20, 25 
August: 8, 27 
September: 6, 21 
October: 15, 24 
November: 16, 22 
December: 8, 19 
January: 17, 20 
February: 1 

March: 11, 21 
April: 23, 25 
May: 6, 10, 23 
June; 12, 20, 21 
July: 5, 16, 26, 31 
August: 2, 5, 14, 25 
September: 7, 13, 25 
October: 4, 11, 23 
November 8, 11, 29 
December: 9, 13 
January: 3, 24, 28 
February: 11, 15 

Upper Reservoir Access E March: 15, 17 
April: 4, 7 
May: 19, 30 
June: 26, 28 
July: 20, 25 
August: 8, 27 
September: 6, 21 
October: 15, 24 
November: 16, 22 
December: 8, 19 
January: 17, 20 
February: 1 

March: 11, 21 
April: 23, 25 
May: 6, 10, 23 
June; 12, 20, 21 
July: 5, 16, 26, 31 
August: 2, 5, 14, 25 
September: 7, 13, 25 
October: 4, 11, 23 
November 8, 11, 29 
December: 9, 13 
January: 3, 24, 28 
February: 11, 15 

Upper Reservoir Boat Launch March: 15, 17 
April: 4, 7 
May: 19, 30 
June: 26, 28 
July: 20, 25 
August: 8, 27 
September: 6, 21 
October: 15, 24 
November: 16, 22 
December: 8, 19 
January: 17, 20 
February: 1 

March: 11, 21 
April: 23, 25 
May: 6, 10, 23 
June; 12, 20, 21 
July: 5, 16, 26, 31 
August: 2, 5, 14, 25 
September: 7, 13, 25 
October: 4, 11, 23 
November 8, 11, 29 
December: 9, 13 
January: 3, 24, 28 
February: 11, 15 

 

2.4.5 Preliminary Results 

With respect to the Recreation Use Study, as of February 15, 2016, spot counts have been conducted on 

23 days at each recreation site, and calibration counts have been conducted on 33 days at each recreation 

site. During the period March 1, 2015 to January 31, 2016, a total of 165 user contact surveys were 

completed. As noted above, data entry and quality assurance and control of the collected data are 

underway. 

With respect to the Desktop Boating Analysis, the literature review identified limited boating opportunities 

in the study area but did identify a number of recreational boating opportunities within 50 miles of the 

Project. The hydrology assessment found that recreational boating in the study area below the Lower Dam 



Blenheim-Gilboa Pumped Storage Power Project (FERC No. 2685)  

Initial Study Report 

 

 

 

 
  | 25 
 

is primarily limited to the high-flow months when there is sufficient streamflow due to spillage over Gilboa 

Dam and increased runoff from the watershed downstream of Gilboa Dam. The Power Authority reached 

out to thirty-two individuals affiliated with, or representing state parks, municipalities, organized events, 

paddling organizations, and paddlers regarding boating conditions and their experiences on Schoharie 

Creek in the primary study area. Fourteen completed surveys were received. The results are presented in 

the Recreational Boating Desktop Feasibility Assessment Report (Appendix D). 

2.4.6 Completing the study 

2.4.6.1 Proposed Modifications  

To complete the Recreation Use study, the Power Authority will continue to implement the methods in the 

FERC-approved Recreation Use Study, except for the following proposed modification. The Recreation Use 

Study plan states that as part of Task 2 the field staff will collect water depth data at the Mine Kill State Park 

boat launch and at the Upper Reservoir boat launch. The Power Authority plans to use bathymetric data 

available for both the Upper Reservoir and the Lower Reservoir in conjunction with the minimum operating 

limits for both reservoirs in place of snapshot field measurements. The bathymetric data will provide more 

complete information for assessing usability of these two boat launches than can be obtained from 

collection of water depth measurements on a given day and time.  

The Desktop Boating Analysis is complete and the study report is included in Appendix D of the ISR. 

Therefore, the Power Authority is not proposing modifications to the Desktop Boating Analysis. 

2.4.7 Schedule 

The overall schedule for completing the FERC-approved study plan is set forth in Section 1.4 above. With 

respect to the Recreation Use/User Contact Survey, background research (Task 1), field work (Task 2), 

and administration of the user contact survey (Task 3) are anticipated to be completed by the end of 

February 2016, at which time the Power Authority will begin statistical analysis and preparation of a 

technical report (Task 4). As set forth in the FERC-approved study plan, the technical report for the 

Recreation Use Study will be included as part of the USR, which is due two years after FERC’s February 

19, 2015 SPD. The Power Authority anticipates, however, that the technical report for the Recreation Use 

Study will be made available on the B-G Project relicensing website and for review by relicensing 

participants in summer 2016.  

As noted above, the report for the Desktop Boating Analysis is included herein as Appendix D. Thus, this 

portion of the recreation study is complete. 

2.4.8 Conclusion 

Field work for the Recreation Use Study commenced in March 2015 and is expected to be completed in 

February 2016. During the first study year, the Power Authority encountered one variance. The Power 

Authority proposes one modification related to the collection of bathymetric data. The Power Authority is on 

track to complete the field work, analyze results, and prepare a technical report prior to the USR. The Power 

Authority expects to release the technical report for the Recreation Use Study in summer 2016, prior to the 

deadline for filing the USR in February 2017.  
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The report for the Desktop Boating Analysis is complete and results are discussed in the report contained 

in Appendix D. Thus, no modifications are proposed. There were no variances in implementing the Desktop 

Boating Analysis.  

2.4.9 References 

Federal Energy Regulatory Commission (FERC). 2015. Study Plan Determination for the Blenheim-
Gilboa Pumped Storage Project. Issued February 19, 2015.  

Federal Energy Regulatory Commission (FERC). 2014. Project Recreation Facilities and As-Built Site 
Plan Drawing Guidance. Issued June 2014. 

New York Power Authority (NYPA). 2015. Revised Study Plan.  

Whittaker, D., B. Shelby, & J. Gangemi. 2005. Flow and Recreation; A Guide to Studies for River 
Professionals. Hydro reform Coalition, Washington, DC. 52 p 
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2.5 Effect of Project Operations on Downstream Flooding Study 

2.5.1 Introduction 

On January 20, 2015, the Power Authority filed its RSP for the B-G Project with the FERC (NYPA 2015). 

One of the studies proposed in the RSP was the Effect of Project Operations on Downstream Flooding 

Study. FERC-approved the Study without modification in its SPD issued on February 19, 2015 (FERC 

2015). The primary goal of this study is to provide an analysis of the potential effect of the project on 

downstream flooding, if any, and provide information on the potential operational measures that could 

alleviate downstream flooding.  The study involves the development and use of a hydrologic model, an 

operations model, and a hydraulic model. 

As detailed herein, the Power Authority began implementing the Effect of Project Operations on 

Downstream Flooding Study in March 2015, including background research, data collection, and model 

development.  Data has been obtained from the NYCDEP, USGS, the National Weather Service (NWS) 

River Forecast Center (RFC), Applied Weather Associates (AWA), and New York State Canal Corporation 

(NYSCC) as well as the Power Authority itself.   

2.5.2 Study Objectives 

The specific objectives of this study are to: 

 Estimate streamflows, water surface elevations, and extent of flooding along Schoharie Creek 

downstream of the Lower Dam for the 10-year, 50-year, 100-year, and 500-year precipitation 

events for three scenarios, as follows: a.) current operations; b.) instantaneous run-of-river 

operations (as if the project didn’t exist); and c.) alternative operations of the upper and lower 

reservoirs in anticipation of a flood event. 

 Identify the impact of existing operations on downstream water surface elevations, depths, and 

extent of flooding through a comparison of alternatives (a) and (b). 

 Identify a range of reasonable, credible and prudent operational measures, if any, that potentially 

could reduce downstream flooding during high flow events, taking into account: a.) the primary 

purpose of the project as a pumped storage facility; b.) the project’s availability, purpose, value and 

public benefit to New York Independent System Operator (NYISO) and the transmission grid in 

terms of resiliency, reliability, voltage support and black start capability c.) the need to establish 

and maintain clear and consistent operating protocols; d.) prudent utility practices and the 

fundamental requirements to maintain project integrity and public safety; and e.) the ability, as a 

practical matter, to quickly adapt to dynamic and unpredictable circumstances, such as the 

accuracy of forecast data, real time precipitation measurements, and other factors. 

 For any operational measures determined to be feasible from an operations, engineering, and 

safety perspective, conduct an operations and hydraulic analysis to determine their effect on 

flooding on the Schoharie Creek both upstream and downstream of the B-G Lower Dam. 
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2.5.3 Geographic Scope 

The study area for flooding events occurring in the upper Schoharie Creek watershed includes the 

Schoharie Creek from Gilboa Dam to its confluence with the Mohawk River. The geographic area covered 

by each of the models utilized within this study is shown on Figure 2.5.3-1.  
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2.5.4 Study Implementation, Methods, and Variances 

2.5.4.1 Task 1: Hydrologic Model  

The hydrologic analysis for this study uses a combination of methodologies. A hydrologic model (HEC-

HMS) that was developed prior to the B-G relicensing effort is being used as a basis to estimate inflows to 

the Lower Reservoir and the methods outlined in SIR 2006-5112: Magnitude and Frequency of Floods in 

New York (USGS 2006) are being used to estimate streamflows downstream of the Lower Dam. 

A calibrated hydrologic model was developed as part of the site-specific Probable Maximum 

Precipitation/Probable Maximum Flood Study (RJ Associates, 2009) that was performed to comply with the 

FERC Part 12 regulations. The study and associated hydrologic model were reviewed and approved by 

both the FERC and an Independent Board of Consultants on November 30, 2009 (FERC, 2009). The 

hydrologic model was developed using the U.S. Army Corps of Engineers’ (USACE) Hydrologic 

Engineering Center’s Hydrologic Modeling System (HEC-HMS) computer program which is used to predict 

runoff and streamflows. 

The hydrologic model was previously calibrated to the September 1999 (Hurricane Floyd) and September 

2004 (Hurricane Ivan) storms. The verification of the HEC-HMS model with data from August 2011 (Tropical 

Storm Irene) storm event has been initially checked. Initial results indicate that the model is a good tool for 

predicting inflow to the B-G Lower Reservoir. Further review of the data and results is on-going.  

The HEC-HMS model will be used with precipitation for the 10-. 50-, 100-, and 500-year events to predict 

inflow to B-G Lower Reservoir for these hypothetical events. The B-G Lower Reservoir inflow hydrographs 

produced from this model will be used as the inputs for the Operations Model in Task 2. 

The total coincident inflow to the Schoharie Creek downstream of the B-G Project is being estimated for 

the 10-, 50-, 100-, and 500-year flow events using the methods outlined in SIR 2006-5112. The coincident 

inflows will be defined as constant flow hydrographs for use as inputs in the Hydraulic Model in Task 4. 

Variances 

There are no variances in implementing this task. 

2.5.4.2 Task 2: Operations Model 

An operations model is being developed utilizing the USACE’s Hydrologic Engineering Center’s Reservoir 

System Simulation (HEC-ResSim) computer program, which is used to model reservoir operations. This 

model includes operational capabilities and practices for both the Upper and Lower Reservoir in order to 

assess downstream releases from the Project. The inflow hydrographs from the HEC-HMS model will be 

utilized in the HEC-ResSim model to evaluate various operations scenarios in order to estimate the outflow 

hydrograph from the project. Alternative operations will investigate initial reservoir water levels, various 

pump/turbine operations, Tainter gate operations, and timing of these operations in anticipation and during 

a flood event. Project outflow hydrographs from current operation and alternative operations for a high flow 

event will be used as inputs into the Hydraulic Model in Task 4. 

Existing operations logic has been coded for the HEC-ResSim operations model but is still undergoing 

review. Operations logic for alternative operations has not been completed. Once the logic is completed for 
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current and alternative operations, the model will be run to generate project outflow hydrographs for various 

high flow events. 

Variances 

There is a variance from the schedule in implementing this task. The RSP envisioned that this task would 

be completed in August 2015, but it is still ongoing. 

2.5.4.3 Task 3: Update Hydraulic Model 

A hydraulic model was developed by the Power Authority to comply with FERC Part 12 regulations and to 

support the development of inundation mapping for its Emergency Action Plan (EAP) (GSE, 2014). The 

Power Authority’s Breach Analysis and EAP Inundation Mapping, including the hydraulic model, were 

approved by FERC in June 2014. The hydraulic model was developed using the USACE’s HEC-RAS 

computer program and is used to predict water depths and velocities for different streamflows. The existing 

hydraulic model included over 200 stream cross-sections and extends approximately 58 miles from Gilboa 

Dam to the confluence of Schoharie Creek with the Mohawk River. 

In the Breach Study (GSE, 2014), topographic information was obtained from a combination of bathymetry 

(2011), and photogrammetry (2011) after Tropical Storm Irene (TVGA, 2012), light detection and ranging 

(LiDAR) data, and Digital Elevation Model (DEM) (1/3 arc-second) data. The existing out-of-bank geometry 

in the HEC-RAS model has been updated with the 2014 USGS LiDAR data (USGS, 2015) and bridge data 

collected by the New York State Canal Corporation (NYSCC). The LiDAR describes the elevation of the 

land which was above water at the time of the aerial survey. Therefore, the portion of the cross sections 

which lies below the water was estimated based on various data sources; including the bridge surveys 

collected by the NYSCC, Federal Emergency Management Agency (FEMA) Flood Insurance Study (FIS) 

models, and USGS Quadrangle Maps. 

The USGS produced reports detailing the magnitude and impact of flooding for the two largest events along 

the Schoharie Creek (i.e. Tropical Storm Irene and the January 1996 event). The publicly available USGS 

reports are titled “Floods of 2011 in New York”, SIR 2014-5058 (USGS, 2014) and “Flood of January 19-

20, 1996 in New York State”, WRIR 97-4252 (USGS, 1998). In these reports flow hydrographs at the USGS 

gaging stations are provided along with high water marks (HWMs) along the creek. The Power Authority 

also provided information pertaining to each event including discharge information from the dam, and 

photos and HWMs along the creek. This information is being used to calibrate the HEC-RAS model. These 

events represent the two largest floods of record along Schoharie Creek, and each event had a variety of 

water surface elevation information collected by both the USGS and the Power Authority. The HEC-RAS 

model calibration is on-going. 

Variances 

There is a variance in schedule in implementing this task. Completion of this task has been delayed due to 

a deferred release from the USGS LiDAR data needed for updating the Schoharie Creek basin topography 

within an existing HEC-RAS hydraulic model. This data was obtained from the USGS in September 2015 

(instead of March 2015). 
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2.5.4.4 Task 4: Hydraulic Model Runs  

The flow hydrographs generated from the HEC-ResSim operations model and the USGS gage regression 

analysis (downstream tributary inflow) for different storm events and scenarios will be routed downstream 

using the HEC-RAS hydraulic model to estimate water surface elevations and the extent of flooding in 

Schoharie Creek between Gilboa Dam through the downstream communities in Schoharie County. These 

results will be presented for each of the studied scenarios. 

Variances 

There is a variance in schedule in implementing this task. Although the RSP envisioned that this task would 

be completed in November 2015, this task is dependent on the completion of task 2 to provide inflow 

hydrographs for existing operation and alternative operations during high flow events and the completion 

of task 3 (development of a calibrated hydraulic model). 

2.5.4.5 Task 5: Study Report 

Study results will be summarized in a report that will include the methodology, results, and conclusions. A 

report containing results of the study will be made available to the public upon completion, which is 

anticipated for the 4th quarter of 2016 and will be filed with the FERC no later than in conjunction with the 

Updated Study Report (USR) in February 2017.  

Variances 

There are no variances in implementing this task. 

2.5.5 Preliminary Results 

Verification of the hydrologic model to be used to estimate inflows to the Lower Reservoir is substantially 

complete. The existing model was originally developed in HEC-HMS Version 3.0.1, which was released in 

April 2006. The model was updated to Version 4.0 (released December 2014), which is the most current 

publicly available version of the model. Additional modifications to the existing model were required to 

incorporate reservoir operations data appropriate for replication of Tropical Storm Irene. This included 

stage-storage-discharge information for the Schoharie Reservoir and discharge information for the B-G 

Project. Precipitation measurements from Tropical Storm Irene were utilized as inputs to the model. Ground 

precipitation measurements from various sources were used to adjust the radar precipitation dataset.  

These adjustments were necessary, due to the orographic influences in the basin. Observed discharges 

provided by the USGS were used to evaluate the performance of the model. Initial results indicate that the 

existing HEC-HMS hydrologic model is a good tool for predicting inflow to the B-G Lower Reservoir, as the 

simulated inflow was within approximately 5% of the observed inflow. 

Estimation of inflows to the Schoharie Creek downstream of the Lower Dam is substantially complete. The 

methods outlined in SIR 2006-5112 use a peak frequency analysis and regional regression analyses to 

estimate the weighted peak discharge at an ungaged site along a stream which is gaged. The USGS 

computer program Peak FQ, Version 7.1 was used for the peak frequency analysis, and the USGS 

Streamstats interactive map for New York was used to obtain the information necessary for the regional 

regression analysis. The total coincident inflows are being computed using currently available information, 

and will be updated once the annual peak discharges for the 2015 Water Year become available for the 
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USGS gages.  

2.5.6 Completing the Study 

Tasks related to the study are ongoing as discussed in Section 2.5.4. The Power Authority is not proposing 
any modifications to the study. 

2.5.7 Schedule 

The overall schedule for completing the FERC-approved study plan is set forth in Section 1.4 above. 

Development of the Hydrologic Model (Task 1) is substantially complete and the development of the 

Operations Model (Task 2) and Updating the Hydraulic Model (Task 3) are underway. The hydraulic model 

production runs for existing and alternative operations during high flow events (Task 4) will be completed 

after Tasks 2 and 3 are completed. Initial drafting of the technical report (Task 5) is underway. The technical 

report for the Project Effect on Downstream Flooding Study is anticipated to be completed and available to 

relicensing participants for review in the 4th quarter of 2016.  It will be included as part of the USR, which is 

due two years after FERC’s February 19, 2015 SPD. 

2.5.8 Conclusion 

As outlined above, work for this study commenced in March 2015. Precipitation, flow, operations data from 

the NYCDEP and the Power Authority, topographic data, spillway and gate discharge relationships, and 

high water marks from multiple sources have been collected for the August 2011 and January 1996 storms. 

This data has been used to validate an existing HEC-HMS model and is being used to update and calibrate 

a HEC-RAS hydraulic model. Existing operations logic has been coded for the HEC-ResSim operations 

model but are still undergoing review and logic for alternative operations during high flow events is being 

developed.  During the first study year, the Power Authority encountered variances with respect to schedule. 

The Power Authority proposes no modifications to the methods in the FERC-approved study plan. The 

Power Authority is on track to complete the technical study report in the 4th quarter of 2016. 

2.5.9 References 

Federal Energy Regulatory Commission (FERC). 2015. Study Plan Determination for the Blenheim-
Gilboa Pumped Storage Project. Issued February 19, 2015.  

Gomez and Sullivan Engineers, P.C., 2014. Blenheim-Gilboa Pumped Storage Power Project – FERC 
Project No. 2685-NY: Breach Analysis and EAP Mapping. Prepared for New York Power 
Authority. March 2014. 

New York Power Authority (NYPA). 2015. Revised Study Plan. 

RJ Associates, 2009. Site-Specific Probable Maximum Flood Analysis. Prepared for the Blenheim Gilboa 
Pumped Storage Power Project (FERC Project No. 2685-NY, NATDAM #NY00691) 
owned/operated by the New York Power Authority. Prepared by RJ Associates LLC, April 2009. 

Site Specific PMF Study – FERC Response letter, November 30, 2009.  

TVGA. 2012. Lower Reservoir 2011 Bathymetry and Photogrammetric Survey. Blenheim-Gilboa Pumped 
Storage Project. Prepared for New York Power Authority. TVGA Consultants, Buffalo, NY.  



Blenheim-Gilboa Pumped Storage Power Project (FERC No. 2685)  

Initial Study Report 

 

 

 

 
  | 34 
 

USGS, 2014. Floods of 2011 in New York, SIR 2014-5058. 

USGS, 1998. Flood of January 19-20, 1996 in New York State, WRIR 97-4252. 

Schoharie County NY QL2 LiDAR, USGS Contract: G10PC00013, July 7, 2015.  



Blenheim-Gilboa Pumped Storage Power Project (FERC No. 2685)  

Initial Study Report 

 

 

 

 
  | 35 
 

2.6 Socioeconomics Study 

2.6.1 Introduction 

On January 20, 2015, the Power Authority filed its RSP for the B-G Project with FERC (NYPA 2015). One 

of the studies proposed in the RSP was the Socioeconomics Study. FERC-approved the Socioeconomics 

Study with modification in its SPD issued on February 19, 2015 (FERC 2015). In the SPD, FERC 

recommended that the Power Authority analyze the potential effects of its tax-exempt status on the local 

communities based on the Project as it exists.  

The overall goal of the Socioeconomics Study is to evaluate the socioeconomic effects of the B-G Project 

on the local and neighboring communities, as well as on the region and the state. The study involves a 

description of the socioeconomic character of the Project region, which includes communities in which the 

Project is located, as well as those that provide first responder support to the Project; an evaluation of the 

economics of the Project, describing the net present value of the Project in terms of electricity price effects 

and avoided costs; an evaluation of the effects of the Project’s wages, benefits, employment, and 

expenditure data on the economic character of the communities; and an analysis of the effects of the 

Project’s tax-exempt status on the taxing jurisdictions in which the B-G Project is located.  

As detailed herein, the Power Authority has begun implementing the Socioeconomics Study including 

collection of baseline data on historic first responder support, demographics, housing, employment, wages, 

electricity pricing, and property tax rates. The Power Authority has also commenced analyzing the direct 

and indirect effects of the Project at the State, regional, and local level using Regional Economic Models, 

Inc.’s REMI model. 

2.6.2 Study Objectives 

As set forth in Section 2.6.3 of the RSP, the objectives of the study are: 

 To develop a demographic and economic profile of the current conditions of the Local and 

Neighboring Communities and to describe the socioeconomic character of those communities; 

 To evaluate potential socioeconomic effects on the Local and Neighboring Communities resulting 

from the Project’s operations and the Power Authority’s tax-exempt status; 

 To evaluate potential economic effects associated with the Local and Neighboring Communities 

providing first responder services; and 

 To evaluate potential socioeconomic effects on the Local and Neighboring Communities, the 

region, and the state from the operation of the Project. 

2.6.3 Geographic Scope 

The geographic scope of the socioeconomic study includes New York State, Schoharie County, the taxing-

entities in which the B-G Project is located, and adjacent areas, as appropriate. The B-G Project lies partially 

or wholly within the following four taxing entities: the Town of Blenheim, the Town of Gilboa, the Gilboa-

Conesville School District, and Schoharie County. Although the jurisdictions of the school district and 

Schoharie County overlap with those of the towns, for purposes of this study each of these jurisdictions will 
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be collectively considered the Local Communities.  

The socioeconomic effects of the B-G Project, however, potentially extend beyond these entities into other 

communities, which provide support to the Project via first responder services. Therefore, the geographic 

scope for certain portions of the Socioeconomic Study includes those municipalities that provide first 

responder service to the B-G Project through fire departments, rescue squads, and emergency ambulance 

corps. The list of Neighboring Communities has been derived from the analysis of entities providing first 

responder support to the Project (Task 4 of the study plan). 

2.6.4 Study Implementation, Methods, and Variances 

2.6.4.1 Task 1: Analyze the Economic Effects of the Blenheim-Gilboa Project 

One significant component of the Project’s direct impacts on the local economy is its direct employment. 

The number of employees at the Project has been collected and sorted by zip code. Project payroll and 

expenditures have also been collected. 

To assist in the evaluation of the Project’s direct and indirect effects on the local, regional, and state 

economy, in June 2015, the Power Authority subcontracted with ICF International (ICF), a provider of 

consulting services with a long history of evaluating the socioeconomic effects of energy projects and 

changes in energy markets. Parameters for the REMI model were developed in the summer of 2015 and 

in August 2015, the model was leased from REMI.  

The REMI model incorporates aspects of four major modeling approaches: input/output, general 

equilibrium, econometric, and economic geography. Changes in supply, demand, and prices are being 

entered into the REMI model in order to identify the iterative economic and demographic effects of these 

changes. Input/output (I/O) relationships among different industries, form the core of the REMI model. Thus, 

the REMI model is being used to show how, for instance, expenditures related to the Project may affect 

demand for other industries. The REMI model is also being used to show impacts on electricity pricing. 

The REMI model is also being used to quantify the effects associated with the Project on demographics, 

income, employment, and Gross Regional Product (GRP). These results will address each of the Local and 

Neighboring Communities, the region, and New York State. As set forth in Section 2.6.8 of the RSP, the 

results of the modeling effort will be described in the study report for the Socioeconomics Study. 

Variances 

There is a variance from the schedule in implementing this task. The RSP envisioned that this task would 

occur in the spring and summer of 2015. While data to support this task has been collected, analysis of the 

economic effects of the B-G Project through use of the REMI model is also dependent on the data collection 

and analyses required pursuant to Task 3. Analyses using the REMI model for this Task as well as for Task 

3 are underway.  

2.6.4.2 Task 2: Establish the Baseline: Demographic, Housing, and Economic Profile 

Task 2 requires the establishment of baseline socioeconomic conditions. For this task, demographic, 

housing, and economic profiles are being developed for each of the Local and Neighboring Communities. 

Data, which has been collected for the demographic profile, include population, age distribution, median 
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household income and per capita income, poverty levels, racial and ethnic distribution, and educational 

attainment. The demographic data have been gathered from US Census Bureau sources, including the 

decennial censuses and the American Community Survey. Data has been collected regarding housing 

units, median age, seasonal occupancy, vacancy rates, homeowner and rental status, value, and rent. The 

American Community Survey provided the information to support the housing profile. 

The economic profile of the Local and Neighboring Communities comprises data on the labor force, 

unemployment rate, employment by industry, number of business establishments, and sources of 

employment. Data for the economic profile was collected from the American Community Survey and the 

Bureau of Labor Statistics. Available local planning documents have also been reviewed as part of Task 2 

to provide additional background for the Local and Neighboring Communities. Data collection to support 

development of the baseline economic profile is essentially complete but will be updated prior to publication 

of the Socioeconomic Study Report to incorporate the most current data available. 

Variances 

There is a variance from the schedule contained in the RSP, which provided that establishment of the 

baseline demographic, housing, and economic profile would occur in the spring and summer of 2015. The 

baseline economic profile will be completed closer to the publication of the Socioeconomic Study Report 

so that it incorporates the most current economic data available. 

Task 3: Analyze the Impact of the Power Authority’s Tax-Exempt Status on the Local Communities 

The work effort for Task 3 analyzes more specifically the effect of the Power Authority’s tax-exempt status 

on the Local Communities, which consist of the Town of Blenheim, the Town of Gilboa, the Gilboa-

Conesville School District, and Schoharie County. In accordance with FERC’s SPD, the analysis of the 

effect of the tax-exempt status will be based on the Project as it exists.  

The amount of project acreage and the acreage owned by the Power Authority in the Local Communities 

has been quantified. Background data related to property tax rates and assessments have been gathered 

from the Schoharie County Real Property Tax Office. Direct effects, in terms of tax rates and revenues, 

have been calculated and are being incorporated into the REMI model. The results of the REMI modeling 

of the effect of the Power Authority’s tax-exempt status are being used to quantify the effects associated 

with the B-G Project on the Local Communities in terms of demographics, employment, income, and GRP. 

Variances 

There is a variance from the schedule contained in the RSP, which provided that analysis of the impact of 

the Power Authority’s tax exempt status would be conducted in the summer and fall of 2015. Collection of 

data to support this analysis has been completed. Analysis of the Power Authority’s tax exempt status on 

the Local Communities through use of the REMI model is underway. 

Task 4: Analyze the Impacts Relating to First Responders 

The Power Authority has collected data regarding first responder services provided to the B-G Project. The 

data includes information from on-site interviews with Power Authority staff, as well as the first responders 

supporting the Project. Existing documentation related to prior Power Authority contributions were 

reviewed. The results include the cost and benefits of providing recurring payments for the services of first 
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responder units. As set forth in the RSP, the results of the analysis will be described in the Socioeconomic 

Study Report. 

Variances 

There are no variances in implementing this Task. 

Task 5: Prepare the Socioeconomic Study Report 

Preparation of the study report is dependent on completion of the REMI analyses being conducted under 

Tasks 1 and 3. Report development to date is focused primarily on Task 2 (synthesis of the data collected 

to establish the demographic, housing, and economic profile, and on Task 4 (synthesis of the data collected 

with respect to the Power Authority’s prior payments and contributions for first responder services). 

Variances 

There are no variances in implementing this task. 

2.6.5 Preliminary Results 

The Power Authority has developed the customized baseline REMI model for use in evaluating the effects 

of both the Project and the Project’s tax-exempt status on the economies of those entities included in the 

geographic scope. The baseline case with the B-G Project in operation, and as a tax-exempt entity is being 

modeled, with forecasts through 2060 of total population, employment, income and gross regional product 

for Schoharie County, the B-G Region, and New York State. As noted above, data is being analyzed and 

initial report drafting is underway. 

2.6.6 Completing the Study 

To complete this study, the Power Authority will continue to implement the methods in the FERC-approved 

study plan. The Power Authority is not proposing any modifications to the Socioeconomic Study plan as 

approved by FERC. 

2.6.7 Schedule 

The overall schedule for completing the FERC-approved study plan is set forth in Section 2.6.8 of the RSP. 

Analysis of the Economic Effects of the B-G Project (Task 1) and Analysis of the Impacts of the Power 

Authority’s Tax-Exempt Status Local Communities (Task 3) are underway. The development of the 

Demographic, Housing, and Economic Profile (Task 2) will be completed prior to publication of the technical 

report in order to incorporate updated data, if any, from the US Census Bureau and the Bureau of Labor 

Statistics. Data collection for the Analysis of the Impacts Related to Provide First Responder Support (Task 

4) is complete. Initial drafting of the technical report is underway. As set forth in the FERC-approved study 

plan, the technical report for the Socioeconomic Study will be included as part of the  USR, which is due 

two years after FERC’s February 19, 2015 SPD. The Power Authority anticipates, however, that the 

technical report for the Socioeconomic Study will be made available on the B-G Project relicensing website 

and for review by relicensing participants in summer 2016. 
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2.6.8 Conclusion 

Collection of data needed for the Socioeconomic Study including for the inputs to the REMI model is 

complete, and the Power Authority is in the process of conducting the REMI analyses. The parameters for 

the REMI model have been developed. Analyses using the REMI model for Tasks 1 and 3 are underway. 

During the first study year, the Power Authority encountered two variances with respect to schedule. The 

Power Authority proposes no modifications to the study plan. The Power Authority is on track to prepare a 

technical report prior to the USR. The Power Authority expects to release the technical report for the 

Socioeconomics Study in summer 2016, prior to the deadline for filing the USR in February 2017. 

2.6.9 References 

Federal Energy Regulatory Commission (FERC). 2015. Study Plan Determination for the Blenheim-
Gilboa Pumped Storage Project. Issued February 19, 2015.  

New York Power Authority (NYPA). 2015. Revised Study Plan. 
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EXECUTIVE SUMMARY 
The Power Authority of the State of New York is seeking a new license from the Federal Energy Regulatory 
Commission (Commission or FERC) for the continued operation of the Blenheim-Gilboa Pumped Storage 
Project (B-G Project) (FERC No. 2685). The B-G Project is on Schoharie Creek, a tributary of the Mohawk 
River, in the northern Catskill Mountains, about 40 miles southwest of Albany, New York. The Power 
Authority is using the Commission’s Integrated Licensing Process (ILP) as outlined in 18 C.F.R. Part 5. The 
original FERC license was issued on June 6, 1969, and expires on April 30, 2019. 

In accordance with the ILP, on January 20, 2015, the Power Authority filed its Revised Study Plan (RSP) 
with the Commission. The Historic Structures Survey is one of the studies proposed in the RSP. On 
February 19, 2015, the Commission issued its study plan determination with respect to the RSP in which it 
approved the Historic Structures Survey without modification. 

The 2015 Historic Structures Survey consisted of consulting with the New York State Historic Preservation 
Office (SHPO), which is a division within the New York State Office of Parks, Recreation and Historic 
Preservation, regarding the area of potential effects (APE) (Task 1); background research on previously 
identified architectural resources in the APE and preparation of a historic context for the APE from the 
colonial to the modern periods (Task 2); a field survey of all architectural resources 50 years or older within 
the APE (Task 3); updating the 1992 Historic Structures Report for the Lansing Manor Complex (Task 4); 
and evaluating the eligibility of architectural resources within the APE for listing on the National Register of 
Historic Places (NRHP) either as individual resources or as contributing resources in an NRHP-listed or 
NRHP-eligible historic district (Task 5).1  

The B-G Project and Mine Kill State Park were both built between 1969 and1973 and have not yet reached 
the age of 50 years. The NRHP Criteria for Evaluation state that a resource normally must be at least 50 
years old to be considered for listing in the NRHP. In some instances, however, a resource less than 50 
years old can be eligible for the NRHP if it possesses "exceptional importance," as defined by the National 
Park Service in NRHP Criterion Consideration G. The B-G Project, including support facilities and Mine Kill 
State Park, were surveyed to evaluate their significance under Criterion Consideration G. 

Background research in the New York SHPO’s Cultural Resource Information System revealed two 
previously recorded architectural resources in the APE for the B-G Project. The first is Lansing Manor 
(90NR02671), a historic farm complex that is the only NRHP-listed resource in the APE. The history and 
architectural resources of Lansing Manor are well documented in a previous NRHP nomination and historic 
structures reports, as well as this study. The second previously recorded resource is the Mattice Cemetery, 
which was noted in 2004 during a Level II Historic American Engineering Record (HAER) Documentation 
of the Route 30 Bridge over Mine Kill Creek, approximately 1 mile west of the Blenheim Gilboa Reservoir 
(LoRusso 2004). The Mattice Cemetery was not evaluated for NRHP eligibility at that time.  

The Power Authority’s fieldwork included surveying seven resources, including Lansing Manor, the Mattice 
Cemetery, and five resources not previously identified in the APE: the Baldwin House (commonly known 
as the Park Manager’s House), Lansing Turnpike, Coyne Cottage, the B-G Pumped Storage Project, and 
Mine Kill State Park. Appendix B of this report contains the SHPO-required Historic Resource Inventory 
Forms for these resources. 

                                                
1 Although background research and field work in connection with Task 4 have occurred, in accordance with the schedule in the study plan, the update 
of the Historic Structures Report for the Lansing Manor Complex will be completed in the spring of 2016. 
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Other than the NRHP-listed Lansing Manor, none of the other surveyed resources in the APE are 
recommended as eligible for listing on the NRHP. Both the B-G Project and Mine Kill State Park possess 
historic significance under Criteria A and C, but they are not yet 50 years old and do not meet the threshold 
for “exceptional importance” to be considered eligible for listing in the NRHP under Criterion Consideration 
G. Both the B-G Project and Mine Kill State Park are recommended eligible for listing in the NRHP when 
they reach 50 years of age. The three remaining, newly surveyed resources in the APE and the Mattice 
Cemetery are recommended as not eligible for NRHP listing due to lack of architectural and/or historic 
significance and/or integrity.  
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1 Introduction 
The Power Authority is seeking a new license from the Federal Energy Regulatory Commission (FERC or 
Commission) for the continued operation of the Blenheim-Gilboa Project (B-G Project) (FERC No. 2685). 
The B-G Project is located on Schoharie Creek, a tributary of the Mohawk River, in the northern Catskill 
Mountains, about 40 miles southwest of Albany, New York (Figure 1.1-1). The original license was issued 
on June 6, 1969, and expires on April 30, 2019. As required by law, the Power Authority will be applying 
for a new license for the B-G Project on or before April 30, 2017. In accordance with FERC’s Integrated 
Licensing Process, the Power Authority filed a Proposed Study Plan (PSP) with FERC and relicensing 
stakeholders on September 22, 2014. The PSP included, among other plans, a study plan to conduct a 
Historic Structures Survey. On January 20, 2015, the Power Authority filed its Revised Study Plan (RSP) 
with FERC, in which it responded to stakeholders’ comments on the PSP. In a letter dated February 19, 
2015, FERC issued its Study Plan Determination letter, in which it approved the Power Authority’s RSP for 
the Historic Structures Survey without modification. 

As stated in the RSP, the goal of the survey is to assist FERC in meeting its compliance requirements under 
Section 106 of the National Historic Preservation Act (NHPA) of 1966, as amended, by determining whether 
relicensing of the B-G Project will affect historic properties.  The objective of the survey is to identify cultural 
resources that may be eligible for listing or listed in the National Register of Historic Places (NRHP). 

As set forth in the RSP, the study included consultation (Task 1), background research (Task 2), field work 
(Task 3), and development of the Historic Structures Survey report (Task 5).  Additional documentation of 
Lansing Manor (Task 4) requires the Power Authority to update the 1992 Lansing Manor Historic Structures 
Report (HSR). The update of the Lansing Manor HSR will be completed in the spring of 2016 in accordance 
with the RSP. 
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2 Project Description and Study Area 
The B-G Project is located on Schoharie Creek, in the towns of Blenheim and Gilboa, approximately 40 
miles (64 km) southwest of Albany, New York in the northern Catskill Mountains (Figure 1.1-1). The 
Schoharie Creek flows north from the B-G Project for a distance of about 40.5 miles (65 km) before 
emptying into the Mohawk River at Fort Hunter, New York. From there, the Mohawk River flows east for 
approximately 44 miles (70 km) before emptying into the Hudson River at Cohoes, New York.  

The B-G Project is a pumped storage facility that covers approximately 2,893 acres and contains the 
following primary features. The Lower Dam is an earthen and rock-filled dam on Schoharie Creek that is 
approximately 1,800 feet (549 m) long. The Lower Reservoir has a surface area of 413 acres and is about 
three miles (4.8 km) long. The Lower Reservoir operates at maximum and minimum levels of 900 feet (274 
m) and 860 feet (262 m), respectively. The Upper Reservoir is formed on three sides by a U-shaped, 2.25-
mile-long (3.6 km) earthen and rock-filled embankment called the Upper Dike. The fourth side of the Upper 
Reservoir is formed by the existing slope of Brown Mountain. At full pool elevation of 2,003 feet (610.5 m), 
the Upper Reservoir has a water surface area of 399 acres. The B-G Project includes an underground 
powerhouse and conduits that transfer water between the Upper and Lower reservoirs. There is also a 
switchyard approximately 300 feet (91 m) south of the powerhouse, and maintenance and operations 
facilities on the east side of the Lower Reservoir (NYPA 2014). 

The Power Authority has developed or restored several public educational and recreational sites near the 
B-G Project. The Power Authority restored Lansing Manor, an NRHP-listed nineteenth-century farmstead, 
in 1973-75. The Power Authority operates the Lansing Manor house as a house museum in cooperation 
with the Schoharie County Historical Society. The complex’s former barn contains the Blenheim-Gilboa 
Visitors Center, which is open to the public year-round and offers exhibits, interactive displays, and several 
educational and public programs. The Power Authority also developed the nearby Mine Kill State Park in 
conjunction with the construction of the B-G Project. Mine Kill State Park, which is located within the B-G 
Project boundary, is owned by the Power Authority and is operated by the New York State Office of Parks, 
Recreation and Historic Preservation.  

The study area for this survey is the B-G Project’s APE, which is defined as:  

the lands enclosed by the Project’s boundary and lands or properties outside of the 
Project’s boundaries where Project construction and operation or project related 
recreational development or other enhancements may cause changes to the character or 
use of historic properties.  

The New York SHPO concurred with the APE in a letter dated January 2, 2015. Because there are no 
effects outside of the Project boundary resulting from the B-G Project’s continued operation and 
maintenance, the APE for the purposes of the Phase IA consists of lands within the Project boundary.
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3 Survey Methodology 

3.1 Survey Purpose 
Between May 2015 and September 2015, the Power Authority conducted a historic architectural survey 
and NRHP evaluation of all buildings, structures, objects, sites, and districts 50 years or older within the 
APE for the B-G Project. Consistent with the RSP, the survey had the following purposes:  

 Identify historic resources within the APE currently listed in or determined eligible for listing in the 
NRHP, and  

 Conduct fieldwork and provide evaluations of NRHP eligibility for all previously and newly surveyed 
resources, based on their historic significance and integrity.  

The architectural assessment included a review of historic maps, a literature search, and a review of 
historical documents at local and state repositories in New York, as well as on-site fieldwork and NRHP 
evaluation.  

3.2 Consultation  
As noted in Section 2 of this report, the Power Authority consulted with the New York SHPO with respect 
to the APE during development of the RSP.  While conducting the study, the Power Authority consulted 
with the New York SHPO and the Schoharie County Historical Society, which operates Lansing Manor, to 
establish the requirements to update the 1992 Lansing Manor HSR. 

3.3 Background Research 
The Power Authority conducted background research on the history and development of the APE and its 
surroundings for the preparation of a historic context spanning the colonial period to the present (Chapter 
IV). Published histories and previous architectural and historical studies of individual towns and villages in 
Schoharie County were reviewed, as were historic maps and atlases. Research was conducted at the New 
York State Archives, Lansing Manor, and the Schoharie County Historical Society. Research assistance 
was also provided by Blenheim Town Historian, Elizabeth Arrandale and Conesville Town Historian Bea 
Mattice. The historic context identified agriculture, recreation, and transportation as important themes in the 
history and development within the APE.  

Background research in the SHPO Cultural Resource Information System (CRIS) revealed two previously 
recorded resources in the APE. The first is Lansing Manor (90NR02671), a historic farm complex that is 
the only NRHP-listed resource in the APE. The second resource is the Mattice Cemetery, which was noted 
in 2004 during a Level II Historic American Engineering Record (HAER) Documentation of the Route 30 
Bridge over Mine Kill Creek that was located approximately 1 mile west of the Blenheim Gilboa Reservoir 
(LoRusso 2004). The Mattice Cemetery was not evaluated for NRHP eligibility at that time, nor was it 
assigned a state site number.  

Lansing Manor has received a considerable amount of research in previous historical investigations and 
historic structures reports that guided the restoration and interpretation of the property. The property was 
first listed on the NRHP in 1973 under the name “Lansing Manor House” (Rennenkampf 1973). This 
nomination focused mainly on the Manor House with only a brief mention of its associated outbuildings.  
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The first historic structures report for the property was completed in 1977 by Bruce T. Sherwood. 
Sherwood’s 1977 report included: 

 a historic context of Lansing Manor and its surrounding region;  

 an inventory of the outbuildings on the property;  

 a detailed description of the interior furnishings and finishes of the Manor House;  

 a summary of interior modifications of the Manor House; and  

 a record of all materials used in the interior and exterior restoration of the Manor House during 1976-77 
(Sherwood 1977).  

Sherwood followed up his 1977 work with a second six-volume historic structures report in 1993 that he co-
wrote with Lydia M. Serrell. Volume 1 contained a narrative history of Lansing Manor, including chain of 
title research, a list of buildings on the property and the dates they were remodeled, and historic 
photographs of the property. The remaining five volumes each focused on the history and construction of 
the property’s buildings: Volume II included the Tenant House, Horse Barn/Carriage House, and Corn Crib; 
Volume III included the Dairy Barn Complex; Volume IV included the Laundry (currently called the Land 
Office), Privy, Workshop, Well Head, and the Ox Barn (now demolished); Volume V included the Manor 
House; and Volume VI documented the existing conditions of each building on the property, including their 
interior and exterior finishes, systems, and restoration priorities (Sherwood and Serrell 1993a, 1993b).  

Following the Sherwood and Serrell 1993 report was another historic structures report completed in 1994 
by Quackenbush & Tobin, an architecture and planning firm in Albany. This report provided a brief history 
of the Lansing Manor property and a detailed room-by-room physical description of the nine buildings on 
the property at that time (Quackenbush & Tobin 1994). These previous reports were followed in 2002 by 
the Ten Year Plan for the Periodic Inspection and Annual Maintenance of the Lansing Manor Complex by 
architect William L. Jordan of Saratoga Springs, New York (Jordan 2002).  

3.4 Fieldwork 
The survey conducted between May 2015 and September 2015 consisted of a site file search at the SHPO 
archives for previously identified architectural resources; general background and historical research 
conducted at local and state repositories; an initial “windshield” survey to verify the background research 
followed by an intensive-level survey of all resources 50 years and older, including digital photography, 
data analysis, production of SHPO Historic Resource Inventory Forms, and an evaluation of NRHP eligibility 
of the surveyed resources. The historic architectural survey and evaluation was carried out by qualified 
architectural historians who meet the Secretary of the Interior’s Professional Qualification Standards (36 
C.F.R. § 61). In addition, the survey followed all applicable federal and state guidelines, including those 
contained in National Register Bulletin 24, Guidelines for Local Surveys: A Basis for Preservation Planning 
(National Park Service 1978, rev. 1985) and the NY SHPO Standards for Historic Resources Surveys 2. 
This report is the result of the survey and includes the state survey forms with photographs, maps with 
surveyed sites located and keyed, and relevant agency correspondence as appendices. 

                                                
2 http://www.nysparks.com/shpo/survey-evaluation/documents/ 
RecommendedStandardsHistoricResourcesSurvey.pdf 

http://www.nysparks.com/shpo/survey-evaluation/documents/RecommendedStandardsHistoricResourcesSurvey.pdf
http://www.nysparks.com/shpo/survey-evaluation/documents/RecommendedStandardsHistoricResourcesSurvey.pdf
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The B-G Project and Mine Kill State Park, constructed between 1969 and 1973, are less than 50 years old. 
The NRHP Criteria state that a resource normally must be at least 50 years old to be considered for listing 
in the NRHP. In some instances, however, a resource less than 50 years old may be eligible for the NRHP 
if it possesses "exceptional importance," as defined by the National Park Service in NRHP Criterion 
Consideration G. The B-G Project, including support facilities and the nearby Mine Kill State Park, which 
are within its boundary, were surveyed to evaluate their significance under Criterion Consideration G.  

The current appearance, setting, physical condition, and character-defining architectural features of the 
surveyed resources were recorded on individual NY SHPO Historic Resource Inventory Forms. Completed 
survey forms, including both current digital and historic photographs, are included in Appendix B. High-
resolution digital photographs of multiple views, including general context views that show the resources in 
relation to one another and to their surroundings, were taken of each resource. The Power Authority 
mapped the locations of the previously and newly surveyed resources on the relevant U.S. Geological 
Survey quadrangle maps. 

3.5 NRHP Criteria for Evaluation 
Upon completion of the field investigations, all collected data were analyzed, and a historic context was 
prepared that identifies the significant themes, events, and people that influenced the historical 
development of the area and its built resources. The Power Authority determined the areas, period(s), and 
level(s) of significance for each surveyed resource and applied the NRHP criteria for evaluation. The 
integrity of the resources was evaluated to determine if they retain a sufficient amount of their historic 
appearance to be NRHP-eligible.  

The NRHP significance criteria in 36 CFR 60.4 define eligible cultural resources as buildings, structures, 
objects, sites, and districts that have integrity of location, design, setting, materials, workmanship, feeling, 
and association and that meet one or more of the following criteria. (Note that Criterion D is most often, but 
not exclusively, used with archaeological resources.) 

 Criterion A: Association with events that have significantly contributed to the broad patterns of history; 

 Criterion B: Association with persons significant in the past; 

 Criterion C: Possession of distinctive characteristics of a type, period, or method of construction; 
exemplification of the work of a master architect, engineer, or artist; embodiment of high artistic values; 
or evidence of a significant and discernible entity whose components may lack distinction on their own; 
and 

 Criterion D: Ability to yield information significant to prehistory or history. 

Ordinarily cemeteries, birthplaces, or graves of historical figures, properties owned by religious institutions 
or used for religious purposes, structures that have been moved from their original locations, reconstructed 
historic buildings, properties primarily commemorative in nature, and properties that have achieved 
significance within the past 50 years shall not be considered eligible for the NHRP. However, such 
properties will qualify if they are integral parts of districts that do meet the criteria or if they fall within the 
following categories:  

 Consideration A: A religious property deriving primary significance from architectural or artistic 
distinction or historical importance; or  
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 Consideration B: A building or structure removed from its original location but which is significant 
primarily for architectural value, or which is the surviving structure most importantly associated with a 
historic person or event; or  

 Consideration C: A birthplace or grave of a historical figure of outstanding importance if there is no 
appropriate site or building directly associated with his or her productive life; or  

 Consideration D: A cemetery which derives its primary significance from graves of persons of 
transcendent importance, from age, from distinctive design features, from association with historic 
events; or  

 Consideration E: A reconstructed building when accurately executed in a suitable environment and 
presented in a dignified manner as part of a restoration master plan, and when no other building or 
structure with the same association has survived; or  

 Consideration F: A property primarily commemorative in intent if design, age, tradition, or symbolic 
value has invested it with its own exceptional significance; or,  

 Consideration G: A property achieving significance within the past 50 years if it is of exceptional 
importance.
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4 Historic Context 
The historic context seeks to identify the major themes, individuals, and population groups that have 
significantly influenced the history of the APE for the B-G Project. The following historic context examines 
the history of Euro-American settlement of the B-G Project area between the colonial period and the mid-
twentieth century (1600s-1973) when the B-G Project was completed. Time periods for the historic context 
were developed based on the agricultural development of the area as well as the growth of Lansing Manor.  

4.1 Initial Agricultural Settlement (1600s to 1819) 
The documentary history of the B-G Project area began in the early seventeenth century with explorers’ 
descriptions of early Native American groups. The Native inhabitants of this area were the Mohawk Iroquois 
and the Lenape or Delaware Indians, each of whom used Schoharie Creek as a dividing line between their 
hunting grounds. The Mohawk Iroquois lived to the north and on the flats where Middleburg and Schoharie 
are located today. The Delaware occupied the lands to the south and west of Schoharie Creek and Bear 
Kill, along the source of the Delaware River (Hartgen 1976: 6). In the latter part of the seventeenth century, 
Dutch fur traders traveled through the area to hunt and barter for skins; scouts and woodsmen later used 
the region as a short cut between the Hudson River Valley and the Niagara Frontier (Hartgen 1976: 7).  

By the eighteenth century, New York was a British royal colony that exported furs and agricultural products 
to benefit the mother country. To grow this colonial relationship, in 1769 King George III granted a 40,000-
acre tract of land in what is now Schoharie County to 41 patentees headed by John Weatherhead and John 
Butler. Known as the Blenheim Patent, the tract was intended for settlement and agricultural production. It 
comprised parts of the present towns of Blenheim, Gilboa, and Jefferson in Schoharie County and a small 
portion of the northeast corner of the township of Stamford in Delaware County. The tract was surveyed for 
the first time in 1738 by the Province of New York (Sherwood and Serrell 1993a: 3). Few settlers arrived 
prior to the American Revolution. The first recorded pioneers prior to 1776 to settle in the area were the 
Beaucraft and Mattice families, including Hendrick Mattice, who built a mill on the West Kill (Manley 1974: 
Section 8). No actual engagements occurred in the area during the Revolutionary War, but several of the 
settlers were made prisoners of war (Roscoe 1882: 269).  

About 15 of the original patentees are known to have been connected with the English colonial government 
in New York, or were Tories. Following the American Revolution in 1781, the 41 original patentees were 
reduced to 26 or their heirs. Between 1781 and 1796, the remaining 26 patentees of Blenheim Patent 
dwindled to just two owners, including John Lansing, after whom Lansing Manor is named, and James 
Homer Maxwell. By 1800, a partition deed divided Lansing and Maxwell’s patent among four principal 
owners, including John Lansing, Cornelius Ray, John Tayler, and Francis Bloodgood. The patent was 
divided in proportion to their respective capital investments and, within that framework into lots that were 
representative of hill land, valley land, lots bordering watercourses, mill sites, saleable timber, and potential 
quarries. A review of the assignment of lots indicates that Lansing and Ray owned about two-thirds of the 
patent in equal parts, and that Bloodgood and Tayler owned the other third in equal parts (Sherwood and 
Serrell 1993a: 4). 
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Tayler and Bloodgood promptly sold their lots to settlers. They sought to sell the land outright rather than 
lease, and by the 1830s these men were no longer owners of property located in Blenheim Patent. Lansing, 
however, implemented an alternate scheme, selling some lots outright to settlers and granting various 
leaseholds, including one to Abraham Shoemaker from ca. 1800 to 1804 for the land on which Lansing 
Manor is currently located. The Tenant House on Lansing Manor most likely was constructed at this time 
because the building is comparable to other Schoharie Valley farmhouses built during the first decade of 
the nineteenth century (Sherwood and Serrell 1993a: 45). Ray managed his lands exclusively within the 
leasehold system (Sherwood and Serrell 1993a: 5). 

The settlers who moved into the Blenheim Patent lands developed both subsistence and limited market-
based agricultural systems, which characterized rural life in the region during this time. Settlers engaged in 
the basic processes of occupying the land and clearing it, and small livestock herds and harvests met local 
and family needs. Buildings were basic, and most people lived in small log houses that often lacked barns 
or other farm outbuildings (Sherwood and Serrell 1993a: 17-18). 

By the early 1800s, several turnpikes crossed the southern part of Schoharie County, which opened the 
area to settlement and the shipment of agricultural goods such as logs, potash, maple sugar, grains, and 
whiskey. The Susquehanna Turnpike from Catskill to Unadilla, a primary western route from the Hudson 
Valley, crossed Schoharie Creek at Gilboa and was joined just west of Gilboa by a well-traveled alternative 
route known as the Windham Turnpike. The Delaware and Albany Turnpike crossed Schoharie Creek at 
North Blenheim (formerly Patchin Hollow) and continued west through Schoharie County as the Blenheim 
and Jefferson Mountain Turnpike. The Gilboa and Jefferson Turnpike linked these primary routes, following 
Mine Kill Creek northwest from Gilboa (LoRusso 2004: 3). 

4.2 Early Development of Lansing Manor and the Anti-Rent Movement (1819 to 
1860s) 

John Lansing owned the portion of the Blenheim Patent that contains Lansing Manor, but he never lived on 
the property. Following the end of Shoemaker’s lease in 1819, Lansing entered an indenture agreement 
with his son-in-law, Jacob Sutherland, that Sutherland would move to the property and manage Lansing’s 
real estate. Previously occupied by Shoemaker, the property included a barn, pond, and other 
improvements. Sutherland was a judge and native of Dutchess County and had married Lansing’s oldest 
daughter, Frances, in 1811. In return for his management services, Lansing built Sutherland the house now 
known as Lansing Manor with outbuildings. On November 8, 1827, Lansing formally conveyed the 120 
acres of Lansing Manor to the Sutherlands. Sutherland continued the Lansing tradition of outright sale of 
farms as well as leasehold, and was the earliest owner of record to live on the patent prior to 1850 
(Sherwood and Serrell 1993a: 6; Rennenkampf 1973: Section 8).  

During the Sutherlands’ residence at Lansing Manor in the early nineteenth century, agriculture was 
established in the region as a grassland-oriented system, emphasizing animal husbandry and woodland 
products. The system’s product mix and physical appearance were shaped by transportation, soil, climate, 
and topography, as well as by the cultural heritage of people from New England who settled the area. The 
three-bay “English” barn, for example, was found throughout the region because it was well adapted to 
small-scale grassland farming and was derived from New England forms. Granaries and ice houses also 
borrowed New England forms and reflected a self-sustaining agricultural mix. Most houses from this period 
were small frame dwellings and were 1½- or 2-story houses, sometimes with an ell, built in the Greek 
Revival Style such as Lansing Manor and the nearby Baldwin House (now known as the Park Manager’s 
house) (Sherwood and Serrell 1993a: 21).  
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Sutherland owned Lansing Manor from at least 1819 to 1836, during which time he increased the size of 
the farm from 120 acres to 842 acres. In 1822, Judge Sutherland was appointed Justice of the New York 
Supreme Court, and he later stepped down from the bench in 1836 to accept the office of Clerk of the New 
York Supreme Court. The 842-acre Lansing Manor and its buildings were sold to Robert C. van Rensselaer 
on May 14, 1836, for the sum of $12,000. Rensselaer then sold the property to the Honorable Henry 
Hogeboom of the Village of Hudson, Columbia County, New York, on July 7, 1842. Neither Rensselaer nor 
Hogeboom lived at Lansing Manor. The farm was operated as a speculative interest and was leased to 
tenant farmers (Sherwood and Serrell 1993a:6-7, 11). 

It was during this general period between the 1830s and 1840s that the Blenheim Patent lands, including 
Lansing Manor in the B-G Project area, were embroiled in what came to be known as the Anti-Rent 
Movement. The origin of the Anti-Rent Movement was opposition to landowner’s perpetual leasing of lands 
to small farmers rather than selling them outright. Land grants to politically well-connected individuals by 
the Dutch and English governments in the seventeenth and eighteenth centuries totaled tens of millions of 
acres in New York State. By the early 1800s, the leased lands comprised more than 2 million acres. By the 
mid-nineteenth century, the descendants of the original Dutch and English landowners still owned and 
leased the land, although feudalism had been declared illegal in New York State in 1782 (Hartgen 1976: 
10).  

The types of leases and specific terms of the leases varied with each landlord, although in most instances 
the tenants had to clear the forest from the land, construct their barns and houses at their own expense, 
and pay the taxes. The landowner retained all mineral, lumber, and water rights. If the tenant left the land, 
he received little or nothing for the improvements he had made. Landlords earned tenants’ loyalty by not 
pressing for full rent payments and contributing to civic causes. By approximately 1855, the leasehold 
system came to an end in the Blenheim Patent lands after years of protest by tenants as landlords 
relinquished their hold. Landowners absolved back taxes and allowed tenants to purchase the land they 
had developed and farmed for generations, for $1.20 to $1.75 per acre (Sherwood and Serrell 1993a: 7; 
Hartgen 1976: 10). 

In the midst of the Anti-Rent Movement conflict, Lansing Manor continued to change ownership. Henry 
Hogeboom sold 308.5 acres of the property, including the Manor House and outbuildings, to Dr. David 
Rosseter of New York City on April 13, 1849. Hogeboom, however, reserved three smaller farms and a 
quarry from the sale. The Rosseters lived at the Lansing Manor from 1849 to 1861. Rosseter sold the farm 
on March 25, 1861, to prosperous local farmer Edmund Y. Spring. The farm by that time contained 340 
acres and remained in the Spring family until 1911 (Sherwood and Serrell 1993a:11).  

Regional transportation routes improved through the middle of the nineteenth century. Numerous roads 
were built in the B-G Project area during the 1830s and 1840s as farm-to-market connectors to nearby 
turnpikes. By the 1850s, a road from North Blenheim to the Gilboa-Jefferson Turnpike crossed Mine Kill 
Creek just west of Mine Kill Falls, on the general course of present-day Route 30. The historic 1856 map 
of Schoharie County in Figure 4.3-1 shows the roads in the B-G Project area, the name “D. Rosseter” 
residing at Lansing Manor, the dwelling of Peter Mattice, a saw mill, and the Mine Kill Post Office. The 
Mattice Cemetery, associated with Peter Mattice, was established during this era on a hill overlooking the 
north side of the creek (LoRusso 2004: 3). Also visible in Figure 4.3-1 is the Lansing Turnpike, a 2.55-mile-
long ruined section of which is still present in the APE. 
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Figure 4.3-1: 1856 Map of Schoharie County 

(Source: Wenig and Lorey 1856) 
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4.3 Dairy Farming and the Modern Period (1870s-1973) 
By 1872-73, the small hamlet of North Blenheim, located just north of the B-G Project boundary, had 
developed into an agricultural village that included two churches, two schools, two hotels, two stores, two 
wagon shops, two blacksmith shops, a harness shop, a shoemaker shop, a tailor shop, a paint shop, a grist 
mill, two saw mills, a sash and blind factory, and about 50 dwellings. Wheat, butter, hops, wool, and corn 
were important agricultural products, and the village was a center that served farm families for miles around 
(Manley 1974: Section 8).  

The Ulster and Delaware Railroad, which was constructed within the region in 1879, encouraged the 
emergence of dairying as the primary agricultural activity in the region. Milk and other dairy products could 
now be easily transported to metropolitan markets, especially New York City. The dairy barn was built at 
Lansing Manor during this era. Erected by Olney J. Spring circa 1881, the barn is one of the oldest of the 
large dairy barns in the Schoharie-Delaware County area (Sherwood and Serrell 1993a: 19). After building 
the barn, the Springs razed several of the older buildings on the property and relocated others to integrate 
them with the needs of the dairy economy, such as moving the laundry (now known as the Land Office) 
from the rear of the house to the side yard and converting it to a creamery (Sherwood and Serrell 1993a: 
19). 

The next shift in the agricultural system began at the turn of the twentieth century as the population 
fluctuated and farms diversified. The rural population of Schoharie County began declining in the late 
nineteenth century, even as the number of farms peaked in the first decade of the twentieth century. This 
trend coincided roughly with a major shift from farm butter-making and diversification, to relatively 
specialized fluid milk dairying. After 1910, the number of farms in Schoharie County dropped, and average 
farm size rose as farm families adjusted to new circumstances. The Spring family sold Lansing Manor to 
Milan Mattice in 1911 during this period. The Mattice family owned the property from 1911-1972 and also 
owned other property in the area. Like the Spring family before them, the Mattices were not entirely 
dependent on the agricultural productivity of Lansing Manor, and they lived there until 1972, when  the 
Power Authority purchased the property (Sherwood and Serrell 1993a: 2-3).  

Depression conditions starting in the 1920s further affected agricultural communities. Many farms had 
negative labor incomes, and young people continued to migrate out of rural areas, unable to find enough 
economic opportunities to sustain them. The agricultural economy temporarily revived with the Second 
World War. Although farm prosperity rose (at least temporarily), agrarian communities continued to empty 
out. Between 1935 and 1969, the number of farms in Schoharie County decreased, and between 1945 and 
1969, farm acreages also decreased (Uhl, Hall & Rich 1972: Appendix 2). The increased use of the 
automobile as the primary means of transportation, school consolidation, and the availability of goods 
manufactured more cheaply elsewhere resulted in the decline of small village industries and favored larger 
centers that served a bigger rural hinterland. Places such as North Blenheim were no longer commercial 
trading centers, but became small residential centers (Manley 1974: Section 8). 
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Mine Kill Falls and other nearby falls were popular attractions for tourists who followed the Schoharie Valley 
to the Catskills in the late-nineteenth century. In a diary written in August 1886, Ursula Best described a trip 
to Mount Pisgah, including a visit to Mine Kill Falls: “[w]e had just driven up to the Mine Kill Bridge, that [sic] 
had been completed two weeks. It is an iron bridge, and spans an abyss sixty feet deep, through which the 
water flows peacefully along, after rushing over rock after rock, forming in all, the picturesque Mine Kill 
Falls” (LoRusso 2004: 4). The iron bridge described in this passage was the original bridge built over Mine 
Kill Falls, bypassing the sharp turn in the road upstream. This bridge afforded travelers an easier view of 
the falls, which probably increased the visibility of the attraction. As part of the improvement of the Grand 
Gorge-Breakabeen Highway by the State Department of Public Works (1928-31), the iron bridge was 
replaced with an open-spandrel, concrete-arch bridge. The B-G Project also called for the straightening and 
grading of the roadway to allow for greater access to the mountainous area of the Catskills (LoRusso 2004: 
5). This bridge was replaced in 2008 due to structural failure. 

On May 21, 1968 Governor Nelson A. Rockefeller signed a bill authorizing the Power Authority to develop 
pumped storage hydroelectric power facilities. On August 15 1968, the Power Authority applied to the 
Federal Power Commission (FPC) for a license to construct the B-G Project. On June 6, 1969, the FPC 
issued a license to the Power Authority, and on July 12, ground was broken, starting construction of the B-
G Project. The Power Authority acquired Lansing Manor from the Mattice family in 1972 with plans to 
adaptively reuse the farm complex as a Visitors Center providing science and engineering information on 
the B-G Project. On July 5, 1973, the B-G Project generated its first power, and on December 17, 1973, it 
reached full power production. The Visitors Center dedication was on July 30, 1974. In 1990, the Power 
Authority designated the B-G Project as the George L. Ingalls Pump-Generating Plant in honor of George 
L. Ingalls, the Power Authority’s former vice chairman and the longest-serving trustee in its history (Times 
Union 1990: B9). Along with the construction of the B-G Project, the Power Authority developed Mine Kill 
State Park. The new state park included a swimming pool, bathhouse, boat launch, and picnic areas, among 
other facilities (Dames & Moore 1981: 2-54). 
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5 Results and Recommendations 
The architectural history survey documented two previously-identified resources, including the NRHP-listed 
Lansing Manor (90NR02671) and the Mattice Cemetery, which does not have a SHPO site number. The 
survey also documented five newly identified architectural resources in the APE, including the Baldwin 
House, Lansing Turnpike, Coyne Cottage, the B-G Project, and Mine Kill State Park. Appendix B of this 
report contains the NY SHPO Historic Resource Inventory Forms for all seven resources. The map in Figure 
5.0-1 shows the locations of all surveyed resources in the APE.  

Lansing Manor is a historic nineteenth-century farm complex that includes the Manor House, eight 
associated outbuildings, and several newer buildings and structures associated with its function as a house 
museum and Visitors Center. The property was listed on the NRHP in 1973, but the nomination did not 
include an inventory of contributing and non-contributing buildings and structures, nor did it define the 
property’s NRHP boundaries. This current survey aims to fill those gaps in information. 

Table 5.0-1 lists each of the surveyed resources, their locations, and an NRHP eligibility recommendation. 
The following sections discuss each resource in further detail.  

Table 5.0-1: Identified Architectural Resources within the APE 

Site Name Address/Location Construction 
Date 

NRHP 
Status/Recommendation 

Lansing Manor 
(90NR02671) 

1378 NY-30, Blenheim, 
New York 

c.1804 – c.1910 NRHP-Listed in 1973 

Mattice Cemetery 
West Side of NY-30, South 
of Overlook Road at Mine 
Kill Falls (Gilboa) 

1840s – 1870s Not Eligible 

Baldwin House 

Off of Power Plant Access 
Road on North Side of 
Fishing Access Road 
(Blenheim) 

c. 1850, 1874 Not Eligible 

Lansing Turnpike 
Between Valenti Road and 
Kingsley Reservoir 
(Blenheim/Gilboa)  

c.1850 Not Eligible 

Coyne Cottage 
Within B-G Project at South 
End of Power Plant Road 
(Gilboa) 

1966 Not Eligible 

The Blenheim-
Gilboa Pumped 
Storage Project 

397 Power Plant Access 
Road, Gilboa, New York 1969-1973 

Recommended as Eligible in 
2019 When it Reaches 50 
Years of Age 

Mine Kill State 
Park 

161 Mine Kill Road, 
Blenheim/Gilboa, New York 1971-1973 

Recommended as Eligible in 
2019 When it Reaches 50 
Years of Age 
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5.1 Lansing Manor 
5.1.1 Description 
Lansing Manor (90NR02671) is a historic nineteenth century farm complex that includes the Manor House; 
eight historic contributing outbuildings; and seven, recent, non-contributing buildings and structures (Table 
5.1.1-2). A map of the surveyed buildings at Lansing Manor is included in Figure 5.1.1-2. Owned by the 
Power Authority, the 130-acre property is located approximately 2 miles south of the village of North 
Blenheim on the east side of New York Route 30 overlooking Schoharie Creek and the B-G Project. The 
Manor House today functions as a house museum interpreting the lives of the Sutherland family, who 
owned it in the early nineteenth century. The Dairy Barn houses the B-G Project’s Visitors Center. Lansing 
Manor’s historic buildings are accessed via a driveway from the highway and are grouped together near 
the center of the property. The property is bounded by wooded areas on the north and east sides, with 
areas of open lawn and pasture to the west and south. The Manor House faces west toward the highway 
and is the northernmost building on the property with the outbuildings arrayed to the south. On the south 
end of the complex is a group of non-contributing buildings and structures that were constructed in recent 
years. They include a weather station, flagpole, wind turbine, solar array, picnic pavilion, turbine runner 
display, and the visitor parking area. 

Table 5.1.1-2: Inventory of Buildings and Structures at Lansing Manor3 

Building Name Construction Dates 
Contributing/Non-Contributing 

Status Recommendation 
Tenant House Circa 1804 Contributing 
Manor House 1819 Contributing 
Carriage House/Horse Barn 1819 Contributing 

Land Office Circa 1819, moved circa 1890, 
moved again 1975 Contributing 

Privy 1819, moved circa 1896, 
moved again 1975 Contributing 

Well Head 1819 Contributing 

Work Shop/Wood Shed Circa 1819, renovated circa 
1896 Contributing 

Dairy Barn Complex/Visitors 
Center 

1881, 1910, renovated 1973-
74 Contributing 

Corn Crib Circa 1881 Contributing 
Weather Station Circa 1974 Non-contributing 
Flagpole Circa 1974 Non-contributing 
Wind turbine 2012 Non-contributing 
Solar Array 2012 Non-contributing 
Picnic Pavilion 2010 Non-contributing 
Turbine Runner Display 2010 Non-contributing 
Visitor Parking Circa 1974 Non-contributing 

 

                                                
3 Construction dates in Table 5.1.1-2 are taken from Sherwood and Serrell 1993 (see References). 



Blenheim-Gilboa Pumped Storage Power Project (FERC No. 2685)  
Historic Structures Survey 

 
 

 
  | 17 

 
Figure 5.1.1-1: Lansing Manor and the Schoharie Valley, View Northeast 
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Manor House 
The Manor House, built in 1819, is a two-story, Federal-style dwelling with a hipped roof that faces west 
toward New York Route 30 (Figures 5.1.1-3 to 5.1.1-7). The house features a post-and-girt structural 
system that is in-filled with brick masonry. The exterior is clad in weatherboard. There are two interior end 
brick chimneys on both the north and south ends of the house, which vent the smoke of the nine original 
interior fireplaces. The house has a five-bay façade with a full-length, one-story porch supported by square 
wood columns. There are two more partial-width porches on the south and rear (east) elevations. The 
house has a central, half-glass, wood entrance door topped with a fanlight. The house has six-over-six, 
double-hung, wood sash windows with wood shutters, and there are also shutters on the entrance. There 
are decorative wood brackets in the eaves of the roof and porch. The rear elevation of the house also 
features five bays and a one-story, partial-width back porch. 

The interior plan of the house features a center-hall plan. The central reception hall leads to four rooms on 
the first floor, including a den, dining room, library, and parlor. The second floor also has a central hall plan 
with four bedrooms. There is a full attic and a cellar that contains the original kitchen as well as storage 
areas. 

 
Figure 5.1.1-3: The Manor House and Outbuildings, View Southeast 
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Figure 5.1.1-4: The Manor House, Oblique View Northeast Showing the West Façade 

and South Elevation 
 

 
Figure 5.1.1-5: The Manor House Façade, View West 
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Figure 5.1.1-6: Interior View of the Manor House Entrance Hall, View East 

 

 
Figure 5.1.1-7: Interior View of the First Floor Parlor in the Manor House, View West 
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Tenant House 
Located at the southwest corner of the Lansing Manor complex is the Tenant House (Figure_5.1.1-8 to 
5.1.1-10). A previous historic structures report described the Tenant House as “a prototypical Schoharie 
Valley Anglo-Dutch five bay, center chimney, one and one-half story farm house” (Sherwood and Serrell 
1993b:1). The house was originally built circa-1804 and has been altered many times, including circa 1849-
1860, circa 1881-1905, and circa 1950; it was last restored in 1974-75. The current building is a one-and-
one-half-story dwelling with a post-and-girt structure; a side-gable, standing-seam metal roof; weatherboard 
exterior; and a plastered, coursed-rubble, stone foundation. The north façade features a central entrance 
with a wood panel door with six-light sidelights and architrave. The entrance is flanked by two pairs of nine-
over-six wood-sash windows with square surrounds. It has a circa-1950, exterior, brick chimney on the east 
elevation and a 1974, interior end, brick chimney on the west elevation. The east and west elevations 
feature single, nine-over-six sash windows in the attic story flanking the brick chimneys. An addition was 
added to the east end of the rear elevation circa 1911. Originally used for wood storage, the interior of the 
addition was renovated into a kitchen and bathroom by the Power Authority in 1974. The interior of the 
Tenant House contains two rooms in the main portion of the house, a full attic, a partial basement, and the 
rear kitchen and bathroom.  

 

 
Figure 5.1.1-8: Tenant House, Oblique View Southwest 
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Figure 5.1.1-9: Tenant House, Oblique View Showing East West and South 

Elevations, View Northeast 
 

 
Figure 5.1.1-10: Tenant House Interior, West Room of Main Floor, View Southwest 
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Carriage House/Horse Barn 
Located just west of the Dairy Barn/Visitors Center is the Carriage House/Horse Barn, which was built circa 
1819 (Figures 5.1.1-11 to 5.1.1-13). It is a one-and-one-half-story rectangular building with a side-gable, 
metal roof; weatherboard exterior; and stone foundation. It features post-and-girt construction to which the 
weatherboards are attached. The interior contains a stable on the east end, a carriage area on the west, 
and a hay loft above. A small tack room was added between the stable and carriage area. The stable area 
is accessed via a horizontal sliding door on both the north and south elevations. The carriage area is 
accessed via a single-hinged panel door on the west end of the north elevation and via two large horizontal 
sliding doors on the west elevation. 

The north elevation has two different windows: a six-over-six window in the stable area and two, two-over-
two sashes in the carriage area. The east elevation features four, fixed, one-light windows, one above each 
stall area. A six-light window is present in the east gable end as is the brace and track for a hay fork that 
extends from the gable point. The windows on the south elevation mirror the placement on the north 
elevation; however, all are six-over-six sash. There is a single six-light fixed window in the west gable end. 

The interior of the building is largely unfinished and shows the exposed post-and-girt structural system. The 
ground-floor ceiling is made of the heavy pine and elm planks that compose the floor of the loft above. An 
open stair in the southeast corner provides access to the loft. The northeast corner of the carriage floor has 
been enclosed and adapted as a harness room and closet. A sliding door accesses the horse stalls, which 
are the last three bays of the building. The space is divided into four horse stalls, a tack room, and a storage 
area, all with planked interior walls.  

The loft is a large open space with a hinged, square, plank loft door in the west gable end. The roof structural 
system is unusual; additional girders run horizontally along the midpoint of the roof and are supported by 
angled braces.  

 
Figure 5.1.1-11. Carriage House/Horse Barn, View Southeast 
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Figure 5.1.1-12. Interior View of the Carriage House, View Northeast 

 

 
Figure 5.1.1-13. Interior View of the Horse Barn Stables, View East 
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Land Office 
Located just south of the Manor House and immediately adjacent to the Privy is the Land Office, a 
rectangular building constructed circa-1819 and moved to its present location in 1975 (Figure 5.1.1-14). It 
is a one-story frame building with a metal hipped roof, weatherboard exterior, and a stone foundation. The 
west façade has an offset entrance with a tongue-and-groove door and two, six-over-six wood sash 
windows with shutters. The rear (east) elevation also has a pair of six-over-six sash windows with shutters. 
There is an interior-end brick chimney on the north elevation. The interior of the building contains a single 
room with newly plastered walls (2014) and a wood floor.  

Privy 
Located adjacent to the north end of the Land Office is the Privy, a one-story frame building with a metal, 
pyramidal roof, weatherboard exterior, and a dry fieldstone foundation (Figure 5.1.1-14). Originally built 
circa-1819, the Privy was moved to its present location in 1975 and renovated in 1976-77. A central 
entrance on the west elevation has a single panel door approached by modern wooden stairs. An additional 
offset entrance is on the rear (east) elevation. A louvered window on the north elevation faces the Manor 
House. A latticework screen has been installed between the Privy and the adjacent Land Office building. 

 
Figure 5.1.1-14. The Land Office (Right) and Privy (Left), View Northeast 
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Well Head 
Located between the Manor House and the Privy is the Well Head, built in 1819. It is an open frame building 
with a standing-seam, metal, pyramidal roof, post-and-girt structure, and a poured concrete base (Figure 
5.1.1-15). The building is open to provide access on the north elevation, and the remaining three elevations 
feature partial-height, tongue-and-groove, plank exterior walls topped with wooden latticework. A poured-
concrete well cover was installed after 1975. 

 
Figure 5.1.1-15: Well Head, View South 

Work Shop/Wood Shed 
Located just southeast of the Manor House and adjacent to the Privy and Land Office is the Work 
Shop/Wood Shed (Figures 5.1.1-16 to 5.1.1-18). The Work Shop building is on the south end of the building 
and was built circa-1819 from a mixture of recycled materials. It is a two-story, wood-frame building set in 
a hillside bank with a side-gable, standing-seam, metal roof; weatherboard exterior; and a dry-laid stone 
foundation. The east façade features a central, single-leaf door with square surround that is flanked by two 
six-over-six wood sash windows and an additional, fixed, four-light window. This original section has an 
interior brick chimney. The south and east elevations are two stories due to the banked siting of the building. 
The south elevation has no windows on the top level and a single-leaf entrance and a pair of two-over-two, 
wood sash windows on the lower level. The east elevation has windows on both levels, including six-over-
six sash windows and a pair of four-light, fixed windows on the top level and three, two-over-two sash 
windows on the ground level. The ground level of the east elevation is accessed via a horizontal sliding 
door. The interior of the building is unfinished with a rough-sawn plank flooring. The west and north walls 
of the ground level are dry-laid fieldstone masonry. 
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The north end of the building is the Wood Shed, a later, balloon-frame addition to the Work Shop that was 
built circa-1910 from recycled materials. The interior is unfinished with an open loft space and earth floor. 
It has a horizontal, sliding-door entrance but no windows. 

 
Figure 5.1.1-16: Workshop/Woodshed, View Northeast 

The Workshop is at right, and the Woodshed addition is at left, with the chimney between. 
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Figure 5.1.1-17. Workshop/Woodshed Rear (East) Elevation, View Northwest 
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Figure 5.1.1-18: Interior of the Workshop, View North 

Corn Crib 
Located between the Dairy Barn/Visitors Complex and the Tenant House is the circa-1861 Corn Crib 
(Figure 5.1.1-19). It is a one-story building with a front-gable, metal roof; spaced weatherboard siding to 
provide ventilation; and a pier foundation made of creosoted telephone pole segments that was installed 
1973-74. The east and west walls taper in width from the eaves down to the foundation, giving the north 
and south elevations a pentagonal profile. The building has a post-and-girt structural system. The north 
elevation features an original cleated flush door with simple trim and modern steps. The weatherboard 
siding is overlapped in the upper part of the north and south gable ends and spaced below the gable eaves. 
The building was renovated in 1973-74 to house the electrical panels and transformers for Lansing Manor.  
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Figure 5.1.1-19: Corn Crib, View Southwest 

Dairy Barn Complex/Visitors Center 
The Dairy Barn Complex/Visitors Center is located at the southeast corner of the Lansing Manor building 
complex (Figures 5.1.1-20 to 5.1.1-23). It is composed of an original central dairy barn portion built in 1881 
by Olney J. Spring, a circa-1900 shed and grain silo addition on the south elevation, a circa-1910 ice 
house/milk house addition on the north, and a 1973-74 shed-roofed visitors center addition on the east 
elevation. The post-and-girt structure barn has replacement hemlock weatherboard siding that was installed 
by the Power Authority during renovations in 1974 and a heavy fieldstone foundation reinforced with poured 
concrete. It has a standing-seam, metal, side-gable roof with an original 1881 square cupola with fixed 
louvers under a pyramidal metal roof. The east façade has two levels, a lower stable at ground level with 
three pairs of double, four-light fixed windows; and an upper level with two, double, horizontal-sliding doors 
leading into the former driveway entrances. An earthen bank on the west side of the barn leads up to the 
two entrance driveways, which are accessed via two, poured-concrete bridge ramps with stone veneer 
foundations that were built circa-2001 The barn was designed to allow wagons to drive in one entrance and 
out the other, making the transportation and storage of hay simpler. There is a single small four-light window 
above the two entrances. The south elevation has an exterior end brick chimney and a six-light, fixed 
window in the gable end.  

The south elevation of the central barn has a circa-1900 shed-roof addition with a metal roof, a horizontal 
sliding-door entrance, a combination of weatherboard and vertical plank siding, and a poured-concrete 
foundation. On the east side of this addition is a wood-stave silo bound with 13 steel hoops set on a 
mortared stone foundation. The conical metal roof of the silo features a gabled wood dormer to 
accommodate a grain blower for filling.  
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The north elevation of the central barn has a circa-1910 addition containing the gable-roofed Ice House and 
the shed-roofed Milk House. The original Ice House was located at the rear of the Manor House but was 
razed. The current Ice House has a metal, front-gable roof, hemlock weatherboard siding, and a dry-laid 
stone foundation. The interior is one large unfinished room with exposed, wood frame structural elements. 
Between the Ice House and the Dairy Barn is the Milk House, also built circa-1910, which is currently used 
for storage and the men’s restroom. It has a metal shed roof, hemlock weatherboard siding, and a poured-
concrete foundation. The west elevation has a sliding door on the left and a flush, boarded door on the 
right. The east elevation has a large concrete basin approximately 5 feet wide and 12 feet long that was 
used to cool the milk cans. The south end of the basin is marked “Nov. 17, 1928.”  

The east elevation features a 1973-74, two-story, shed-roofed addition containing exhibit space, an area 
for  viewing the B-G Project and surrounding lands, and support spaces for staff. It has a hemlock 
weatherboard exterior and a concrete block foundation. The upper level has eight, fixed, thermal windows; 
and the north and south ends have sliding thermal windows.  

 
Figure 5.1.1-20: Dairy Barn Complex/Visitors Center West Façade, Showing the Ice 

House and Milk House at Left, View Southeast 
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Figure 5.1.1-21: Dairy Barn Complex/Visitors’ Center, Oblique View of West Façade 

and South Elevation Showing Shed Addition and Grain Silo, View Northeast 
 

 
Figure 5.1.1-22: Dairy Barn/Visitors’ Center, Oblique View of East Elevation 
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Figure 5.1.1-23: Interior view of Dairy Barn/Visitors Center Showing Post-and-Girt 

Structural System and Educational Displays, View North 
5.1.2 Lansing Manor Property Ownership 
Lansing Manor was built in 1819 by John Lansing, a wealthy landowner and attorney in the original 
Blenheim Patent lands. Lansing did not live in the Manor; rather, he built it for his daughter, Frances, and 
her husband, Jacob Sutherland, who lived there while they managed Lansing’s larger estate holdings. The 
manor reflects the well-to-do lifestyle of its Anglo-Dutch residents, who owned the estate until 1836. The 
estate passed through two more non-resident owners, Robert Rensselaer and Henry Hogeboom, before it 
was sold to Dr. David Rosseter and his wife, Sarah, who lived there from 1849 to 1861, when they sold it 
to E.Y. Spring. The Spring family named the estate Beech Wood Farm and developed a successful dairy 
farm operation. In 1911, the Springs sold the farm to Luther Mattice, who with his descendants continued 
to operate a dairy there until the the Power Authority purchased the property in 1972.  

Between 1973 and 1974, the buildings at Lansing Manor were renovated, and the Manor House was 
converted into an historic house museum. The former dairy barn was adapted for use as the Visitors Center 
with interior renovations that included educational displays on hydroelectric production, and the addition of 
a large observatory on the east elevation. 

5.1.3 National Register Evaluation 
Lansing Manor was listed on the NRHP in 1973 as a significant example of an early manor house built 
during the initial settlement of the Blenheim Patent lands of New York (Rennenkampf 1973). For this report, 
Lansing Manor was reevaluated under Criteria A, B, and C. Background research revealed that the property 
is significant under Criterion A in the area of Settlement at the local level for its association with the original 
settlement of the Blenheim Patent lands of New York, and with the development of the thriving agricultural 
and dairy farm economy of the region during the nineteenth and twentieth centuries. Lansing Manor is 
recommended as eligible for listing on the NRHP under Criterion A.  
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Background research revealed that Lansing Manor is associated with the life of John Lansing, a wealthy 
landowner and attorney who was a major figure in local and state government, serving in the New York 
Assembly (1780-1788), as the mayor of Albany (1786-1790), and on the state Supreme Court (1790-1798). 
Although Lansing built the estate on his property, he never lived on the property, and its buildings and farm 
operations are not directly associated with his life and work. Successive owners of the property lived 
noteworthy lives, but they do not rise to the level of significance necessary for listing on the NRHP. Lansing 
Manor is recommended not eligible for listing on the NRHP under Criterion B. 

Background research and field work revealed that Lansing Manor is recommended eligible for listing on the 
NRHP under Criteria C for Architecture at the local level with a period of significance from circa 1804-1910. 
This period of significance includes the date of the earliest known building on the property, the circa-1804 
Tenant House, and the year the last additions were made to the Dairy Barn/Visitors Center. The property 
retains most aspects of integrity, including its location, design, materials, workmanship, feeling, and 
association. The property’s integrity of setting has been diminished by the construction of the visitor parking 
lot and other non-contributing buildings and structures on the south end of the property. The Manor House 
and its eight original historic outbuildings are all recommended as contributing to the historic fabric of the 
property. Modern additions to the property such as the picnic pavilion, solar array, wind turbine, weather 
station, turbine display, and visitor parking are non-contributing (see Table 2).  

The original NRHP nomination for Lansing Manor did not include a description of the property’s boundaries. 
This report recommends that the NRHP boundary follow the Lansing Manor parcel boundary as recorded 
at the Schoharie County property assessor’s office, which includes 130.66 acres on the east side of State 
Route 30.  

5.2 Mattice Cemetery 
5.2.1 Description 
The Mattice Cemetery is a small family cemetery, no longer maintained, located on a small hill above the 
Mine Kill Creek just south of the Gilboa/Blenheim Town line on New York Route 30 (Figure 5.2.1-1). The 
cemetery encompasses nine visible burials marked by granite headstones. The grave markers are simple 
in design; only one marker displays any ornamentation, an open Bible on its top half. Two grave markers, 
both in poor condition, now lie on the ground, and most of the others are weathered to the point that they 
are unreadable. The cemetery is planted with vinca (also known as “periwinkle”), an evergreen trailing shrub 
commonly associated with small rural cemeteries. 
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Figure 5.2.1-1: Mattice Cemetery, View Southwest 

5.2.2 History 
The Mattice Cemetery is the family cemetery of Peter Mattice (d. 1849), whose home location is shown in 
Figure 4.3-1. Although Peter probably was related to the Mattice family that owned Lansing Manor from 
1911-1972, research for this report revealed no direct connection between this cemetery and Lansing 
Manor. According to the “Blenheim Hill History” published in the April 6, 1906, edition of Jefferson Courier 
and Schoharie County Chronicle, Peter Mattice grew up in poor conditions but “accumulated enough 
property to leave each of his sons a good farm. He moved from [his home] farm to [Mine Kill] Falls where 
he kept hotel and died. His son, Peter V. Mattice followed him” (Mayham 1906 ). 

5.2.3 National Register Evaluation 
The Mattice Cemetery was evaluated under NRHP Criteria A, B, C, and Criteria Consideration D. 
Background research revealed no associations with a significant event or series of events, nor with a person 
or people significant on the national, state, or local levels.  The Mattice Cemetery is recommended not 
eligible under Criteria A or B. The cemetery does not embody the distinctive characteristics of a type, period, 
or method of construction, nor is it the work of a known architect or builder. Additionally, the cemetery is in 
deteriorated condition and lacks integrity of design, workmanship, feeling, and association. The cemetery 
is recommended not eligible under Criterion C. The Mattice Cemetery does not meet Criterion 
Consideration D because it does not derive its primary significance from graves of persons of transcendent 
importance, from age, from distinctive design features, or from association with historic events. 
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5.3 Baldwin House 
5.3.1 Description 
Located on the east side of Power Plant Access Road on the north end of the APE is the circa-1850 Baldwin 
House (Figures 5.3.1-1 to 5.3.1-2). It is an upright-and-wing, single dwelling in the Greek Revival Style with 
a two-story, front-gable main portion and a one-story, side-gable wing. The two-story, three-bay, main block 
has a side-hall plan with an asphalt-shingled, front-gable roof. A central brick chimney with a corbelled cap 
rises from the apex of the roof. The pedimented, gable-end façade has a full, ogee-profiled cornice and 
entablature. The cornice and entablature extend along the east and west elevations of the main block and 
return under the pediment of the north gable. Doric pilasters rise the full height of the main block at both 
corners of the façade at the north end of the east elevation to balance that at the southeast corner of the 
house, and a fourth divides the entry bay from the other two bays of the façade. The recessed entry bay 
features a single-leaf door with five-light sidelights (and three-light storm windows). The door and sidelights 
are separated by small, fluted, Doric columns, and the wall of the recess features Doric pilasters. The 
surround and sidelights of a replacement window above the entry replicate the lower entry and suggest the 
location of a second door.  

Although the sidelights are original, most of the windows have been replaced with one-over-one, vinyl-sash 
windows with false louvered shutters. The molded surrounds with hood-mold lintels are original, as are the 
fixed, four-light windows in the gable end of the north (rear) elevation. A larger window on this same 
elevation was removed and replaced with a smaller window during the addition of a bathroom. Older 
windows with six-over-six sashes are stored in the building. 

The one-and-one-half-story wing has a side-gable roof with asphalt shingles and a small brick chimney. 
The wing exhibits the same cornice and entablature as the main block, which extends along the facade and 
north (rear) elevations and returns under the pediment of the west (side) gable. An enclosed lean-to, set 
on a concrete block foundation on the north elevation may have been a secondary porch. Both the wing 
and addition have clapboard siding, and the façade has an off-center, single-leaf door sheltered by a gable 
portico. The portico is supported by fluted Doric columns that replicate the main entry. The wing has been 
further altered with replacement windows, the addition of a bay window on the façade, and a modern door 
on the lean-to. The interior of the dwelling was not accessed for this report. 
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Figure 5.3.1-1: Baldwin House, View Northwest 

 

 
Figure 5.3.1-2: Baldwin House, View Northeast 
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5.3.2 History 
Peter W. Fink and wife Maria are the first recorded occupants of the Baldwin House. When the land was 
sold to David Shafer on May 1, 1845 it was noted that it was “the same premises which the said Fink has 
occupied and owned for the last twenty years” (Schoharie County Deed Book [SCDB] DB 10, p. 344). 
Shafer sold the property to James E. Beller on April 4, 1857; Beller then sold it to Hiram Thomas on March 
25, 1861 (SCDB 32, p. 475 and SCBD 39, p. 475). Noted as the Hiram Thomas property on the 1866 Beers 
Atlas, the property was sold to Ellen and Irwin G. Moore on April 3, 1866 (SCDB 48, p. 168); Moore sold it 
several months later on December 8, 1866, to James R. Baldwin (Stone 1866; SCDB 49, p. 566). 

In 1870, James Baldwin was noted as having 145 improved acres, 45 acres of wooded lot, 2 horses, 17 
dairy cows, 2 oxen, 19 other cattle, and 4 swine. He planted three of the region’s most popular crops—
oats, rye and wheat—and produced 400 bushels of Indian corn, 70 bushels of buckwheat, 25 bushels of 
Irish potatoes, and 100 pounds of butter. The farm was valued at $10,000 at that time (1870 Agricultural 
Census). According to local history, the structure was part of a group of buildings that were originally located 
on the Westkill Creek side of the upper village of North Blenheim. The area was inundated by flood waters 
in 1874, and the house was moved to its present location. The former road, which approached the house, 
was named Baldwin Road (Cornell & Cornell 1994: 112). 

The property remained in the Baldwin family until 1940, when it was sold to Fred E. and Beatrice H Crapser 
(SCDB 225, p. 143). Fred Crapser was a self-employed merchant who sold lumber and feed (1940 U.S. 
Population Census). The Crapsers sold the property to K. Theodore and Agnes Scholl in November 8, 1944 
(SCDB 239, p. 160); the Craspers sold it in 1969 to the New York Power Authority as part of the land 
acquisition for the B-G Project (SCDB 338, p. 504). According to Conesville town historian Bea Mattice, the 
residence was used as offices for employees during the 1970-1973 construction of the B-G Project. It has 
since served as the residence for the Mine Kill State Park manager. 

5.3.3 National Register Evaluation:  
The Baldwin House was evaluated under Criteria A, B, and C. Background research identified no 
association with significant events or persons within the broad patterns of history on the local, state, or 
national level. The property is recommended not eligible for listing on the NRHP under Criteria A or B.  

The building is a representative example of a Greek Revival upright-and-wing house common throughout 
the region, but replacement vinyl windows, the addition of a picture window on the façade, and the removal 
of a second-story door compromised the dwelling’s integrity of materials and workmanship. Additionally, as 
the property no longer operates as a farm and lacks any associated outbuildings, it lacks integrity of feeling 
and association with the agricultural history of the Schoharie Valley. The property is recommended not 
eligible for the NRHP under Criterion C. 
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5.4 Lansing Turnpike 
5.4.1 Description 
Located on the east side of the APE, below the Project’s Upper Reservoir, is an approximately 2.5-mile 
long abandoned portion of the former Lansing Turnpike (Figures 5.4.1-1 to 5.4.1-2). The road bed runs 
between Valenti Road on the south (within a gated section of the B-G Facility) and connects with Kingsley 
Road on the north through privately owned properties in Gilboa. The abandoned road is washed out in 
several places where small creeks are present, and is overgrown in others. Old barbed wire fencing, stone 
walls, and stone edging are present at several points along the route. 

 
Figure 5.4.1-1: Lansing Turnpike, View North 
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Figure 5.4.1-2: Lansing Turnpike, View South 
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5.4.2 History 
This portion of the former Lansing Turnpike is associated with the proliferation of private turnpikes in New 
York during the nineteenth century. The road is mentioned in an unpublished and undated manuscript 
history of Lansing Manor, which notes there is “a well-kept road [that] went down to the valley from the 
house where it joined the valley road north [Lansing Turnpike], and passed through the saddle over the hills 
to Berne and Westerlo and down the escarpment ending in South Albany. The animals and grain from the 
Patent followed this route to market in Albany” (No Author: 2).  

The Lansing Turnpike also is noted on several B-G Project area deeds from the mid-nineteenth century. In 
1860, one parcel is described as “Lots Nos. 38 and 39 of the Buffington and Morrison Patent lying East of 
Lot 16 and West of the center of the Lansing Turnpike and the new road running southerly from the toll gate 
on the Tibbits Turnpike north of the Turnpike of Gilboa (Schoharie County Deed Book [SCDB] 200, p. 192).” 
Another deed in 1865 describes an adjacent parcel owned by Nathan Elliot as “the East part of Lot 38 and 
39 of the Buffington and Morrison Patent containing or supposed to contain 75 acres of land, being the 
same more or less lying East of the center of the highway running through said lot direct to toll gate near 
the old Potash Works (SCDB47, p. 157).” A toll gate is present just north of the Lansing Turnpike on the 
1856 Map of Schoharie County, but is absent from the 1866 Beers Atlas of Schoharie County (Stone 1866). 
The current deeds for the private lands on which the turnpike is still extant note the “Old Lansing Turnpike” 
as part of the boundary markers (SCDB 669, p. 30 and SCDB 906, p. 257). 

Many of the roads in Schoharie County trace their origins to Indian trails, which then became wagon and 
carriage roads, and eventually carried motorized vehicles. After the close of the Revolutionary War the 
establishment of privately financed "turnpikes" became common place. New York’s first notable turnpikes 
were established in 1799, serving as either routes to the Hudson River or trunk lines tapping the western 
counties (Baer et al. 1992: 2). These routes were the primary overland arteries for three decades in an era 
sometimes designated "the turnpike era."  
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Neither the Lansing Turnpike nor any Lansing Turnpike Corporation was mentioned in state documents, so 
its financing and date of establishment are unknown. In the early twentieth century, with the growth of 
automobile traffic, New York State assumed the responsibility for paving and maintaining roads from former 
private operators. Lansing Turnpike was not included in state or county road networks and soon became 
an unimproved seasonal road that has deteriorated to its current condition.  

5.4.3 National Register Evaluation 
The portion of the Lansing Turnpike located in the APE was evaluated under Criteria A, B, and C. 
Background research revealed that the road bed is a representative example of a common small turnpike 
built in New York in the nineteenth century. Considered a minor route in the overall network of Schoharie 
County’s roads when the state and county assumed control of turnpikes in the twentieth century, the road 
was not paved or maintained and deteriorated to its currently abandoned state. It is not associated with 
significant events or persons within the broad patterns of history on the local, state, or national level. Lansing 
Turnpike is recommended not eligible to the NRHP under Criteria A or B.  

This portion of Lansing Turnpike does not embody the distinctive characteristics of a type, period, or method 
of construction. Additionally, the road is in deteriorated condition and lacks integrity of design, materials, 
workmanship, feeling, and association. This portion of Lansing Turnpike is recommended not eligible to the 
NRHP under Criterion C. 
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5.5 Coyne Cottage 
5.5.1 Description 
Coyne Cottage is a one-story former dwelling with an asphalt-shingle gable-on-hip roof, frame construction, 
plywood exterior paneling, and a continuous poured concrete foundation (Figure 5.5.1-1). It has an interior 
chimney with stone veneer. There are two entrances on the building, a single-leaf door on the east elevation 
and double-leaf doors on the north elevation. The building features two types of windows: fixed, one-light 
clerestory windows that run along the top of the wall on the east and west elevations, and large picture 
windows on the north and south elevations. The interior was not accessed. Immediately south of the cottage 
are two modern metal office buildings and a maintenance garage.  

 
Figure 5.5.1-1: Coyne Cottage, View Northwest 

5.5.2 History 
Noted as Lots 21 and 22 in the “Four Seasons Park subdivision,” the property was deeded by Four Seasons 
Enterprises to Joseph and Genevieve Coyne on September 15, 1966 (Schoharie County Deed Book 323, 
p. 351), who constructed a seasonal cabin on the lot. It was sold in 1969 to the New York Power Authority 
as part of the land acquisition for the B-G Project (SCDB 338, p. 504). Since that time it has been used as 
office space for the Project. 
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5.5.3 National Register Evaluation 
Coyne Cottage is a small Ranch-style house that was built as a seasonal cabin in 1966. Background 
research did not reveal any associations with significant events or persons within the broad patterns of 
history at the location, state, or national levels. Coyne Cottage is recommended not eligible to the NRHP 
under Criteria A or B. The cottage is a representative example of a common mid-twentieth century house 
type that does not embody the distinctive characteristics of a type, period, or method of construction nor is 
it the work of a known architect or builder. The conversion of the cottage into an office space and the 
surrounding office and maintenance facilities have resulted in the loss of integrity of setting, feeling, and 
association. With no architectural distinction or significance, Coyne Cottage is recommended not eligible to 
the NHRP under Criterion C.  
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5.6 Blenheim-Gilboa Pumped Storage Project 
5.6.1 Description 
The B-G Project was built between 1969 and 1973 and is named for the two towns within which it is located 
(Figure 5.6.1-1). The B-G Project is located on Schoharie Creek, a tributary of the Mohawk River, about 40 
miles southwest of Albany, New York, in the northern Catskill Mountains. The pumped storage facility 
utilizes two reservoirs, discharging water from an upper reservoir into a lower one to generate power during 
peak usage times. The B-G Project then pumps the water used during power generation back to the upper 
reservoir during times of low power needs. The principal features of the B-G Project include a 399-acre 
Upper Reservoir and dike, a 413-acre Lower Reservoir and dam, conduits connecting the two reservoirs, a 
powerhouse that is partially underground, a spillway, and related facilities (Figures 5.6.1-1 to 5.6.1-7). The 
Upper Reservoir is located at the top of Brown Mountain and was created by constructing a dike to retain 
water. The Lower Reservoir was formed by constructing a 1,800-foot-long dam on Schoharie Creek. The 
Project’s four turbine generator units have a generating capacity of 290 megawatts (MW) each. The 
individual features of the B-G Project are described in more detail below.  

 
Figure 5.6.1-1: The Blenheim-Gilboa Pumped Storage Project, View Southeast From 

Lansing Manor. 
The Lower Reservoir, powerhouse, and switchyard are at lower right and the Upper Reservoir is above 

the ridge at top. 
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Upper Reservoir  
At full pool elevation of 2,003 feet, the Upper Reservoir has a water surface area of 399 acres and 
a total drainage area of approximately 0.7 square mile (Figure 5.6.1-2). The total storage capacity 
of 18,791 acre-feet comprises 15,085 acre-feet of usable storage between operating levels of 1,955 
feet and 2,003 feet, and dead storage of 3,706 acre-feet below elevation 1,955 feet. 4 The average 
depth at the full pool elevation is 48 feet. During construction of the Project, the area of the Upper 
Reservoir was cleared of vegetation and excavated to provide material used to build the dike. 

 
Figure 5.6.1-2: Upper Reservoir Showing Upper Dike, View Northwest 

Upper Dike  
This is a U-shaped, 2.25-mile-long embankment of earth and rock fill that forms three sides of the 
Upper Reservoir; the slope of Brown Mountain is the fourth side (Figure 5.6.1-2). The dike rises a 
maximum height of 110 feet above ground and 162 feet above bedrock. The crest is 30 feet wide 
at elevation 2,008 feet. The upstream slope is armored with large stone riprap, and the downstream 
slope is vegetated.  

Emergency Spillway  
The Upper Reservoir has an emergency spillway at the northeastern corner of the dike to pass 
flows in the unlikely event of over pumping (Figure 5.6.1-3). In such an event, flows would be 
discharged over the emergency spillway and down a slope of natural terrain before entering 
Schoharie Creek downstream of the lower dam. The 655-foot-long spillway has a 25-foot-wide 
concrete crest and is armored with riprap on the upstream and downstream slopes. 

                                                
4 All elevations are referenced to National Geodetic Vertical Datum (NGVD) 1929. 
 



Blenheim-Gilboa Pumped Storage Power Project (FERC No. 2685)  
Historic Structures Survey 

 
 

 
  | 48 

 
Figure 5.6.1-3: Emergency Spillway, View Northeast  

Water Conveyance Structures  
A vertical shaft 28 feet in diameter and 1,042-feet-long inside Brown Mountain connects the Upper 
Reservoir to the powerhouse penstocks, where the shaft joins at a right angle to a horizontal, 906-
foot-long power tunnel leading to a 460-foot-long manifold. The manifold divides the flow into four 
12-foot-diameter penstocks. The total penstock length is 1,960 feet; 1,760 feet of that length are 
lined with steel, and the remaining 200 feet are concrete. Each penstock delivers water to a pump-
generating unit at the powerhouse.  

In the northwestern corner of the Upper Reservoir, at the head of the vertical shaft is a concrete 
intake structure. The bell-mouth intake is 50 feet in diameter at its top surface and feeds into a 45-
foot-tall conic section tapering from 38 feet in diameter at the end of the bell mouth to 28 feet in 
diameter at the vertical shaft. The anti-vortex intake cover is a hexagonal, flat slab 125 feet across 
that is supported 17 feet above the surface of the intake by six vertical concrete piers spaced 
radially about the intake. Fixed steel trash racks are attached to the outside of the piers to provide 
for self-cleaning of debris.  

Powerhouse 
The powerhouse is a reinforced-concrete building in the Brutalist style founded on bedrock at the 
toe of Brown Mountain (Figure 5.6.1-4). The Brutalist style of the building is reflected in its look of 
weight or massiveness, a precast concrete exterior with a rough and unfinished surface, a flat roof, 
and windows treated as “holes” in the walls of the building (Whiffen 1992:279). The building is 526 
feet long, 172 feet wide, and 132 feet tall and contains four Hitachi, reversible, modified, vertical 
Francis-type pump turbines. More than three-quarters of the powerhouse is underground. It is of 
steel-frame construction and sheathed with concrete architectural panels. The interior is relatively 
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unadorned with geometric wood paneling in the lobby and upstairs office spaces. The flooring is 
terrazzo and a curved wall is present on the top floor. 

All four of the original pump turbine generating units and spherical valves were refurbished between 
2006 and 2010 as part of a $135-million life extension and modernization (LEM) FERC license 
amendment issued in 2006. Each spherical valve controls the flow of water into the respective 
pump turbine generator. Other work involved with the LEM amendment included replacing main 
power transformers, circuit breakers, exciters, and related equipment. 

Water flows through the turbines and enters the Lower Reservoir through draft tubes that have 
invert elevations of 784 feet. The draft tubes are equipped with trash racks to protect the tubes and 
units from taking in debris in pumping mode. Each draft tube has upper and lower trash racks.  

 
Figure 5.6.1-4: Powerhouse at Right with Transformers and Gantry Crane Shown at 

Left, View Northeast 
 

Lower Reservoir  
The Lower Dam impounds the waters of Schoharie Creek, creating the Lower Reservoir, which is 
approximately 3 miles long and has a surface area of 413 acres at a full pool elevation of 900 feet 
(Figure 5.6.1-5). The Lower Reservoir operates at maximum and minimum elevations of 900 feet 
and 860 feet, respectively. The total storage is 16,167 acre-feet, which comprises 12,422 acre-feet 
of usable storage between the two operating levels and 3,745 acre-feet of dead storage below 
elevation 860 feet. The average depth of the Lower Reservoir is 40 feet. 
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Figure 5.6.1-5: Lower Reservoir Looking Toward Dam and Spillway, View Northwest 

Lower Dam  
The Lower Reservoir is formed by a 1,800-foot-long, central-core, rock-filled dam (Figure 5.6.1-6). 
To minimize seepage from the upstream side to the downstream side of the dam, the foundation is 
secured by a 1,200-foot-long slurry trench cutoff to bedrock and a 400-foot-long partial slurry trench 
seepage cutoff into an impervious layer. In December 2011, the crest elevation of the dam was 
increased to 911.1 feet. The dam has a maximum height of 100 feet and an average height of 80 
feet; the top width is 30 feet. The dam is armored with stone on both the upstream and downstream 
slopes.  
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Figure 5.6.1-6: Lower Reservoir Tainter Gates, View South 

Lower Reservoir Spillway  
The 425-foot-long, 134-foot-wide, concrete-lined, side-chute spillway has a design crest elevation 
of 855 feet and is electrically controlled by three 38-foot-wide, 45.5-foot-tall tainter gates. Outflows 
from the Lower Reservoir spillway are discharged to a 238-foot-long, 68.5-foot-deep concrete 
stilling basin at the bottom of the spillway. The stilling basin reduces the turbulence and velocity of 
the water before it returns to Schoharie Creek.  

Low Level Outlet  
In addition to the three tainter gates, the Lower Reservoir has a low-level outlet with an invert 
elevation of 813.0 feet. The outlet is located in the east spillway abutment at the dam and the intake. 
Protected with a steel trash rack, the outlet draws water from the northwestern portion of the dam, 
near the spillway. 

Switchyard 
A switchyard located within the B-G Project boundary on the eastern bank of Schoharie Creek, 
south of the powerhouse connects the generating units to the transmission network through three 
345-kV transmission lines (Fraser-Gilboa line; Gilboa-Scotland line; Gilboa-Leeds line) (Figure 
5.6.1-7), which are not part of the FERC licensed B-G Project.  
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Figure 5.6.1-7: Switchyard, View North 

 

Also constructed as support facilities for both the construction and operation of the B-G Project are several 
steel-framed buildings completed in 1969-70: the Perini and Bell construction office building, a 
warehouse/maintenance building, the permanent materials and shop complex, and a laboratory (also 
known as the former Security Office). All of these buildings have poured concrete foundations, and are clad 
with prefabricated “Butler” wall panels and roof sections. 

5.6.2 History 
The effects of World War II and the subsequent postwar boom brought an increased nationwide demand 
for electric energy and as a result utility companies responded to market needs by diversifying their energy 
portfolio. Pumped-storage hydropower, or the idea of using a lower reservoir to pump water into an upper 
reservoir for energy storage, was first completed in Germany in 1908. The Connecticut Light and Power 
Company completed the first commercially operable pumped-storage facility in the United States in 1929 
near New Milford, Connecticut. Known as the Rocky River Plant, this facility used two pumps to transfer 
the water into the Lake Candlewood reservoir (AMSE 1997: 69-71). 

Separate pumps for pumped-storage facilities remained the standard practice in the United States until the 
1950s when reversible turbines were integrated into the design. In addition to the proven viability of 
reversible turbines, post-World War II economic growth “reshaped the electrical demand pattern by 
increasing peak-to-base-load ratio and creating more distinct seasonal peaks for electricity” (Dames & 
Moore 1981: 2.6-2.8). By the mid-twentieth century utilities began to develop a more diverse energy 
portfolio to account for this base and peak load variability, and at the time pumped-storage technology was 
perceived as the favored technology due to operating costs. The 1960s and 1970s witnessed a sharp 
increase in the number of proposed pumped storage developments across the country (Dames & Moore 
1981: 2.7-2.9). 
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The Power authority began initial planning for the B-G Project in 1968 and built it between 1969 and 1973. 
The chronology of the B-G Project construction is presented in Table 5.6.2-1. The Blenheim-Gilboa facility, 
about 40 miles southwest of Albany, was part of the 1970 project of the Power Authority which also included 
the James A. Fitzpatrick Nuclear Power Plant east of Oswego, New York, on Lake Ontario and transmission 
lines for each project (Dames & Moore 1981: 2-51). The Uhl, Hall & Rich Division of Chas. T. Main of New 
York, Incorporated, was retained by the Power Authority to provide planning, design engineering, and 
construction management (Main 1973: 2). Uhl, Hall & Rich had also performed similar services for the 
Power Authority at the St. Lawrence Power Project on the St. Lawrence River and the Niagara Power 
Project at Niagara Falls. Total estimated construction cost in 1974 for the 1970 Project was $544 million, 
including $200 million for the Blenheim-Gilboa Plant (Dames & Moore 1981: 2-51). 

The objectives of the Blenheim-Gilboa Plant were essentially the same as those for most pumped storage 
systems: to provide reliable, quick-response peaking capacity and to allow base load plants to operate at 
relatively constant generation levels, and to provide “black-start” power (Dames & Moore 1981: 2-54).  

Feasibility studies performed in 1967 indicated that New York not only had a need for additional peaking 
capacity but also that old fossil-fueled power plants had to be retired in favor of more reliable, efficient units. 
When it went on-line in 1973, the Blenheim-Gilboa Pumped Storage Plant provided 1,000 MW of the Power 
Authority's total generating capacity of 4,200 MW. The storage capability of the B-G Project allows the 
Power Authority to off-load less efficient thermal units with higher heat rates during periods of peak loading.  

Table 5.6.2-1: Chronology of the Blenheim-Gilboa Pumped Storage Project 
Event Date 

Governor Nelson A. Rockefeller signs bill 
authorizing Power Authority to develop nuclear 
and pumped storage facilities 

May 21, 1968 

Power Authority applies for Federal Power 
Commission license to construct Project August 15, 1968 

Power Authority formally accepts Federal Power 
Commission License June 16, 1969 

Groundbreaking July 12, 1969 
Transmission line plans submitted to Federal 
Power Commission November 24, 1969 

Federal Power Commission approves routing of 
two transmission lines April 10, 1970 

First concrete placed May 20, 1970 
First turbine runner and shaft installed January 18, 1972 
First power July 5, 1973 
Two transmission lines placed in service July 27, 1973 
Project dedication July 31, 1973 
Full power December, 17, 1973 
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5.6.3 National Register Evaluation  
The B-G Project (excluding the support facilities) is a multi-component resource that was constructed 
between 1969 and 1973 and is not yet 50 years old. The property was evaluated under NRHP Criteria A, 
B, and C, and Criterion Consideration G was applied. Background research revealed that the B-G Project 
possesses significance under Criterion A for its association with the history of pumped-storage hydroelectric 
power development in New York in the second half of the twentieth century. It is one of several facilit ies 
constructed by the Power Authority in the region to provide additional electricity and increase efficiency 
between periods of peak and low demand for electricity.  

Background research did not reveal an association with a person or people who are significant in the past. 
The B-G Project is recommended not eligible to the NRHP under Criterion B.  

Background research revealed that the B-G Project possesses significance under Criterion C in the area 
of Engineering during the period of 1969-1973. Under the supervision of Boston engineering firm Uhl, Hall 
& Rich, the B-G Project is a representative example of a pumped-storage hydroelectric facility that 
embodies the distinctive characteristics of its type, period, and method of construction. The B-G Project 
retains all aspects of integrity, including location, setting, design, materials, workmanship, feeling, and 
association. Modifications such as the upgrading of equipment (such as the LEM upgrade project in 2006) 
are typical of industrial spaces and do not detract from the overall purpose of the design, which is to 
generate electricity.  

The B-G Project possesses significance and retains integrity but it is not yet 50 years old. The applicable 
criterion consideration for an NRHP eligibility determination is Criterion Consideration G, which states that 
a structure less than 50 years old must possess “exceptional importance” to be eligible to the NRHP. The 
B-G Project does not meet the threshold of “exceptional importance” because it was but one part of a larger 
effort by the Power Authority to build hydroelectric facilities in the post-World War II period. Other similar 
facilities in New York include the 1958 St. Lawrence Power Project and the 1961 Niagara Power Plant in 
Niagara Falls, both determined eligible to the NRHP with nominations pending. While the B-G Project 
possesses significance similar to St. Lawrence and Niagara, it does not possess exceptional importance in 
the overall history of hydroelectric power development in the post-war period. It is recommended that the 
B-G Project is eligible for listing in the NRHP when it reaches 50 years of age. 
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5.7 Mine Kill State Park 
5.7.1 Description 
Mine Kill State Park is named for Mine Kill Creek, which runs through a narrow gorge in the park and 
features the 80-foot-high Mine Kill Falls (Figures 5.7.1-1 to 49). The park is located on the west side of the 
Blenheim-Gilboa Lower Reservoir and Schoharie Creek (see map in Appendix C). The park offers year-
round recreation, including a disc-golf course, snowmobiling, cross-country skiing, snowshoeing, fishing, 
boating, hiking, mountain-biking, and swimming. There is an overlook, just south of the main park area on 
Route 30, which offers views of Mine Kill Falls from a series of decks and stairs. The park has a swimming 
pool, wading pool, diving pool, basketball court, horseshoe pits, playgrounds, soccer fields, volleyball net, 
picnic tables, picnic pavilion, and hiking, mountain biking and cross-country ski trails. There are 
approximately 6.5 miles of trails located within the park, including an approximately 3.5-mile section of the 
Long Path. A hard surface boat launch provides public access to the Lower Reservoir. The park provides 
Americans with Disabilities Act (ADA)-accessible parking, picnic tables, showers, changing rooms, and 
restroom facilities. The office and maintenance building was added in 1985.  

All of the original buildings at the park share common architectural characteristics, including a late Mid-
Century Modern architectural style executed with economical materials such as rough-faced concrete block 
masonry, and rustic wood framed roofs with vaulted ceilings and wide overhanging eaves. A more detailed 
description of the 1971-1973 constructed buildings and structures is below. 
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Figure 5.7.1-1. Mine Kill State Park and the Schoharie Valley, View Northeast 
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Bathhouse 
The largest building at Mine Kill State Park is the Bathhouse, located on the west side of the main visitor 
parking lot and adjacent to the pool (Figure 5.7.1-2). It is a one-story building with an asphalt-shingle gable 
roof, a rough-finished concrete block masonry exterior, a poured concrete foundation, and a hexagonal 
footprint. The entrance on the east façade features a recessed area with vaulted ceiling supported by four 
rectangular masonry columns. There is a central ticketing office flanked on the south by the entrance to the 
men’s bath and dressing facilities to the south and the women’s on the north. The west elevation faces the 
pool and features a wall of fixed windows. There is a ventilation structure running along the gable ridge of 
the roof, and the north and south sides of the roof both feature three ribbons of bubble window skylights 
that illuminate the bath areas inside. The roof extends out over the exterior walls with deep eaves, and 
there are pairs of fixed ribbon windows under the eaves on the north and south elevations. 

 
Figure 5.7.1-2: Bathhouse East Entrance Facade, View Northwest 
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Concession Building 
Located adjacent to the north end of the Bathhouse is the Concession Building, a one-story masonry 
building with a shed roof and a rectangular floor plan (Figure 5.7.1-3). The north, west, and east elevations 
are primarily composed of fixed windows set in wood frame surrounds. The building is accessed via two 
full-light entrances on the north elevation and the interior features a vaulted ceiling and concession serving 
areas. 

 
Figure 5.7.1-3: Concession Building, View South 
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Restroom Buildings (2) 
Located adjacent to the Picnic Pavilion and the Boat Ramp are two identical Restroom Buildings (Figure 
5.7.1-4). They feature asphalt-shingle front-gable roofs with overhanging eaves, concrete-block masonry 
construction, and poured concrete foundations. Each building has separate entrances for men and women 
and vaulted interior ceilings. There are sets of three fixed windows under the eaves on the side elevations 
of both buildings. 

 
Figure 5.7.1-4: Restroom Building at Picnic Pavilion, View Northwest 
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Picnic Pavilion 
Located downhill and to the east of the Bathhouse and visitor parking area is the Picnic Pavilion that has 
an asphalt-shingle gable roof with a vaulted wood ceiling and arched wooden rafters set on six concrete-
block masonry columns (Figure 5.7.1-5). The pavilion has a poured concrete floor. There is an open 
fireplace with metal chimney at the northeast end of the building. 

 
Figure 5.7.1-5. Picnic Pavilion, View East 
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Wastewater Treatment Plant 
The Wastewater Treatment Plant is a one-story building with an asphalt-shingle gable roof, concrete block 
masonry exterior, a poured concrete foundation, and a rectangular floorplan (Figure 5.7.1-6). There is a 
wood frame addition on the east elevation and there are two entrances on the southwest elevation. 

 
Figure 5.7.1-6: Wastewater Treatment Plant, View North 
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Contact Station 
Located on the entrance road to the park is the Contact Station, where visitors pay an entrance fee (Figure 
5.7.1-7). It is a one-story building with an asphalt-shingle gable roof, concrete block exterior, a poured 
concrete foundation, and a rectangular floor plan. The southwest façade is composed of pairs of fixed 
rectangular windows set in wood frame surrounds and there is a half-light entrance on the southeast 
elevation that faces the entrance drive. Immediately east of the Contact Station is a boat washing station. 

 
Figure 5.7.1-7. Contact Station and Boat Wash, View East 
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Pump Houses (2) 
There are two Pump Houses in the swimming pool complex, including one large one next to the Diving Pool 
and a smaller one next to the Wading Pool (Figure 5.7.1-8). Both buildings feature similar designs, including 
asphalt-shingle gable roofs with louvered vents in the gable ends, concrete block masonry exteriors, poured 
concrete foundations, and rectangular floor plans.  

 
Figure 5.7.1-8: Wading Pool Pump House, View Southwest 
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Boat Ramp 
At the eastern end of the park is the Boat Ramp, a paved ramp that descends into the Lower Reservoir of 
the B-G Project (Figure 5.7.1-9). It has two driveway areas with U-shaped returns between them. 

 
Figure 5.7.1-9: Boat Ramp, View Southwest 
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Swimming Pools (3) 
There are three pools in the swimming complex, including the main swimming pool in the center, a diving 
pool on the south, and a wading pool on the north (Figure 5.7.1-10). The main pool features a unique 
elongated octagonal shape. All pools are surrounded by paved concrete surfaces. 

 
Figure 5.7.1-10. Swimming Pool (Foreground) and Wading Pool (Background), View 

Northeast 
 
5.7.2 History 
As part of the development of the Project, Uhl, Hall & Rich (the same firm hired to construct the B-G Project) 
was tasked with providing a design for an outdoor recreation area for local residents and visitors to the 
Catskill Region. The park was advertised as offering “areas for day-use activities such as swimming, 
boating, hiking, and picnicking. Swimming enthusiasts will appreciate the Olympic sized swimming pool as 
well as the wading and diving pools, while boaters will make use of a unique boat launching area. The park 
has a complete range of utilities to support its visitors. Included are well water supply and storage tank, a 
[wastewater] treatment plant, area lighting and paved roadways” (Main 1973: 3). The park was first opened 
to the public in 1973 and is still in use today. 
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5.7.3 National Register Evaluation 
Mine Kill State Park is a multi-component recreational resource that was constructed between 1971 and 
1973.The property was evaluated under NRHP Criteria A, B, and C, and under Criterion Consideration G 
because the property is not yet 50 years old. Background research reveals that the park possesses 
significance under Criterion A in the area of Recreation at the local level during the period of 1971-1973. 
The park is a good example of the Power Authority’s Robert Moses-initiated practice of building recreational 
facilities in conjunction with power projects. When it was built, the park offered a unique new array of 
recreational opportunities in a somewhat isolated, rural area of New York where there were none before. 
Since that time, the park has continued to function as a popular recreational destination for residents and 
visitors in Schoharie County. 

Background research did not reveal an association with a person or people who are significant in the past. 
Mine Kill State Park is recommended not eligible under Criterion B.  

Background research revealed that the park possesses significance under Criterion C in the area of 
Architecture during the period of 1971-1973. Under the supervision of Boston engineering firm Uhl, Hall & 
Rich, the park is a representative example of a late Mid-Century Modern park complex and landscape 
design that embodies the distinctive characteristics of its type, period, and method of construction. The park 
retains all aspects of integrity, including location, setting, design, materials, workmanship, feeling, and 
association. Modifications such as the upgrading of the interiors are typical of recreational spaces and do 
not detract from the overall purpose of design.  

Mine Kill State Park possesses significance and retains integrity but it is not yet 50 years old. The applicable 
criterion consideration for an NRHP eligibility determination is Criterion Consideration G, which states that 
a resource less than 50 years old must possess “exceptional importance” to be eligible to the NRHP. The 
park does not meet the threshold of “exceptional importance” because it was but one part of a larger effort 
by the Power Authority to build recreational facilities at hydroelectric projects in the post-World War II period. 
Similar facilities in New York include those at the 1958 St. Lawrence Power Project and the 1961 Niagara 
Power Plant in Niagara Falls, which were both determined eligible to the NRHP and have nominations 
pending. While Mine Kill State Park possesses significance at the local level, it does not possess 
exceptional importance in the overall history of recreational facilities at hydroelectric power development in 
the post-war period. Mine Kill State Park is recommended eligible for listing in the NRHP when it reaches 
50 years of age.  
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6 Conclusion 
The Power Authority conducted background research, a historic architectural survey, historic context 
development, and NRHP evaluation of seven resources located within the APE of the B-G Project. The 
surveyed facilities represent a variety of property types from a wide range of historic time periods, ranging 
from the early settlement and agricultural development of Schoharie Valley and the Blenheim Patent lands 
up to the modern era of hydroelectric power production in the second half of the twentieth century. They 
include the historic NRHP-listed former dairy farm known as Lansing Manor, Mattice Cemetery, the Baldwin 
House, Lansing Turnpike, Coyne Cottage, the B-G Project, and Mine Kill State Park.  

Lansing Manor is recommended as remaining eligible for listing in the NRHP. Lansing Manor was listed on 
the NRHP in 1973 with an early nomination that lacked the detailed building descriptions, integrity 
evaluations, and historic context that is expected from modern nominations. Most notably, the original 
nomination did not include a full inventory or assessment of the property’s eight historic outbuildings. As 
part of the FERC-approved RSP, the entire property was comprehensively surveyed and reevaluated with 
its outbuildings, as well as additional modern buildings and structures that were built to adaptively reuse 
the property as a Visitors Center and museum. Lansing Manor is recommended eligible for listing in the 
NRHP under Criterion A and C at the local level in the areas of Settlement and Architecture. The property 
has a period of significance from circa 1804-circa 1910, which includes the construction date of its earliest 
extant building, the Tenant House, and the year that the final additions were made to the Dairy Barn/Visitors 
Center. 

The six other surveyed properties are not recommended eligible for listing on the NRHP. The Mattice 
Cemetery, Baldwin House, Lansing Turnpike, and Coyne Cottage are not eligible to the NRHP due to a 
lack of historic significance or a lack of physical integrity, or both.  

The B-G Project was evaluated as a potential historic district and is recommended not eligible because it 
is not yet 50 years of age. Criterion Consideration G was applied during the evaluation and while the B-G 
Project does possess significance under Criteria A and C and it retains integrity, it does not have 
“exceptional importance” in the history of hydroelectric power production. The B-G Project is recommended 
eligible for listing in the NRHP when it reaches 50 years of age. 

Mine Kill State Park was also evaluated as a potential historic district and is recommended not eligible 
because it is not yet 50 years of age. Criterion Consideration G was applied during the evaluation and while 
the state park does possess significance under Criteria A and C and it retains integrity, it does not have 
“exceptional importance” in the history of recreational facilities associated with hydroelectric power 
production. Mine Kill State Park is recommended eligible for listing in the NRHP when it reaches 50 years 
of age. In accordance with the RSP, the Power Authority is preparing a separate, updated Lansing Manor 
Historic Structure Report, which will be completed in the spring of 2016. 
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Groom, Tara

From: Panepinto, Robert
Sent: Wednesday, December 10, 2014 10:59 AM
To: Nancy Herter (Nancy.Herter@parks.ny.gov)
Cc: Daly, Rob; Groom, Tara; Verville, Sarah (Augusta,ME-US) (SVerville@trcsolutions.com); 

Bley, Wendy (WBley@trcsolutions.com); Gerlach, Jeff
Subject: APE for the BG Project relicensing

Good morning Nancy— 
 
As we discussed a few weeks ago, please find below the link to the proposed APEs for the BG project we have 
developed as part of our relicensing effort. 
 
The overall APE (blue line) is the project boundary (red line) as was the case with the St. Lawrence and Niagara 
Power Project relicensings; however, for purposes of ground disturbance the APE is the fluctuation zone in the 
upper and lower reservoirs which are shown in yellow. In the upper reservoir, the fluctuation zone is between 
1955 and 2003 feet above sea level and in the lower reservoir the zone is between 860 and 900 feet above sea 
level.  
 
At the south and southwest margins of the project there are a few areas where the APE extends outside of the 
Project Boundary. These areas fall into two categories: 
 

1. Two small areas are separated from the main project by roads. One of these areas is separated by Route 
30 for which DOT owns the right of way. The other smaller area is in the Nickerson campground. Once 
again a road separates a small piece of land from the main project boundary (in this instance NYPA 
owns a flood easement across the road). We connected these two areas to the main project boundary to 
make the APE continuous.  

2. Erosion caused by flooding during Irene altered the landscape in a few areas along the southwest edge of 
the Project Boundary. In some areas the 900 foot contour, which was the project boundary in these 
areas, now extends past the project boundary. We have extended the APE outside of the project 
boundary in these areas to account for potential ground disturbance caused by erosion. 

 
Two other items of note: 
 

1. You can cut and paste the user name into the appropriate box, but you may need to type in the password.
2. The Project Boundary in red overlays the overall APE which is blue. It may be easier to see the APE by 

turning off the project boundary and world map in the layers dropdown which you can access by 
checking off the third icon from the left in the blue title block. 

 
If you have any trouble accessing the site or have any questions, please let me know and feel free to share this 
with others in the office. 
 
Rob 
 
Users can use the following address 
http://nypa1.maps.arcgis.com/apps/Viewer/index.html?appid=13d9dff423e04571a11f4c91fcb9c41a to access the 
project.  The login information for accessing the map application is as follows 
 



2

Username: TRC_Solutions0 
Password: BG_r3vi3w 
 
 
Robert F. Panepinto 
Cultural Resources Specialist I 
New York Power Authority 
123 Main Street—5E 
White Plains, NY 10601 
914.681.6404 (Desk) 
914.275.1529 (Cell) 
914.287.3294 (Fax) 
Robert.Panepinto@nypa.gov 
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   HISTORIC RESOURCE INVENTORY FORM  
  
  
NYS OFFICE OF PARKS, RECREATION     
  & HISTORIC PRESERVATION  
P.O. BOX 189, WATERFORD, NY 12188   
                  (518) 237-8643  

 
 
IDENTIFICATION  
Property name (if any) Lansing Manor      (90NR02671)            
Address or Street Location 1378 NY-30   
County Schoharie  Town/City Blenheim Village/Hamlet:    
Owner NY Power Authority Address    
Original use Single Family Residence/Farm  Current use Museum and NYPA Visitors’ Center   
Architect/Builder, if known   Date of construction, if known 1819 and later  
  
DESCRIPTION  
Materials --  please check those materials that are visible   
Exterior Walls:       wood clapboard      wood shingle      vertical boards      
plywood   
      stone     brick      poured concrete      concrete block  
      vinyl siding      aluminum siding      cement-asbestos      other:  
Roof:      asphalt, shingle   asphalt, roll    wood shingle    metal      slate  
Foundation:   stone    brick      poured concrete      concrete block  
 
Other materials and their location:  
  
Alterations, if known:   Date:   
  
Condition:      excellent      good      fair      deteriorated  
  
 

 

 

 

 

Photos (see attached) 
 
    
 

 

 

 

 

Map (see attached) 

 

 

 
 
Prepared by David Price-Architectural Historian    address TRC Environmental 1865 Air Park Drive Suite 9, Nashville, TN 
37210  
  
Telephone  615-884-4430   email  dprice@trcsolutions.com   Date  12/1/2015  
  
 

(See Continuation Sheets)  

OFFICE USE ONLY 

 
USN: 
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Narrative Description of Property 
 
Lansing Manor (90NR02671) is a historic nineteenth century farm complex that includes the Manor House; eight historic 
contributing outbuildings; and seven, recent, non-contributing buildings and structures. Owned by the Power Authority, the 130-
acre property is located approximately two2 miles south of the village of North Blenheim on the east side of New York Route 30 
overlooking Schoharie Creek and the B-G Project. The Manor House today functions as a house museum interpreting the lives 
of the Sutherland family, who owned it in the early nineteenth century. The Dairy Barn houses the B-G Project’s Visitors Center. 
Lansing Manor’s historic buildings are accessed via a driveway from the highway and are grouped together near the center of 
the property. The property is bounded by wooded areas on the north and east sides, with areas of open lawn and pasture to the 
west and south. The Manor House faces west toward the highway and is the northernmost building on the property with the 
outbuildings arrayed to the south. On the south end of the complex is a group of non-contributing buildings and structures that 
were constructed in recent years. They include a weather station, flagpole, wind turbine, solar array, picnic pavilion, turbine 
runner display, and the visitor parking area. 
 
 Table1. Inventory of Buildings at Lansing Manor and NRHP Eligibility Recommendations 

Building Name Construction Dates Contributing/Non-Contributing 
Status Recommendation 

Tenant House Circa 1804 Contributing 
Manor House 1819 Contributing 
Carriage House/Horse Barn 1819 Contributing 
Land Office Circa 1819, moved circa 1890, 

moved again 1975 
Contributing 

Privy 1819, moved circa 1896, 
moved again 1975 

Contributing 

Well Head 1819 Contributing 
Work Shop/Wood Shed Circa 1819, renovated circa 

1896 
Contributing 

Dairy Barn Complex/Visitors 
Center 

1881, 1910, renovated 1973-74 Contributing 

Corn Crib Circa 1881 Contributing 
Weather Station Circa 1974 Non-contributing 
Flagpole Circa 1974 Non-contributing 
Windmill 2012 Non-contributing 
Solar Array 2012 Non-contributing 
Picnic Pavillion 2010 Non-contributing 
Turbine Display 2010 Non-contributing 
Visitor Parking Circa 1974 Non-contributing 

 
 

 Manor House 

The Manor House, built in 1819, is a two-story, Federal-style dwelling with a hipped roof that faces west toward New York 
Route 30. The house features a post-and-girt structural system that is in-filled with brick masonry. The exterior is clad in 
weatherboard. There are two interior end brick chimneys on both the north and south ends of the house, which vent the smoke of 
the nine original interior fireplaces. The house has a five-bay façade with a full-length, one-story porch supported by square 
wood columns. There are two more partial-width porches on the south and rear (east) elevations. The house has a central, half-
glass, wood entrance door topped with a fanlight. The house has six-over-six, double-hung, wood sash windows with wood 
shutters, and there are also shutters on the entrance. There are decorative wood brackets in the eaves of the roof and porch. The 
rear elevation of the house also features five bays and a one-story, partial-width back porch. 
 
The interior plan of the house features a center-hall plan. The central reception hall leads to four rooms on the first floor, 
including a den, dining room, library, and parlor. The second floor also has a central hall plan with four bedrooms. There is a full 
attic and a cellar that contains the original kitchen as well as storage areas. 
 



3 
 

 Tenant House 
Located at the southwest corner of the Lansing Manor complex is the Tenant House. A previous historic structures report 
described the Tenant House as “a prototypical Schoharie Valley Anglo-Dutch five bay, center chimney, one and one-half story 
farm house” (Sherwood and Serrell 1993b:1). The house was originally built circa-1804 and has been altered many times, 
including circa 1849-1860, circa 1881-1905, and circa 1950; it was last restored in 1974-75. The current building is a one-and-
one-half-story dwelling with a post-and-girt structure; a side-gable, standing-seam metal roof; weatherboard exterior; and a 
plastered, coursed-rubble, stone foundation. The north façade features a central entrance with a wood panel door with six-light 
sidelights and architrave. The entrance is flanked by two pairs of nine-over-six wood-sash windows with square surrounds. It has 
a circa-1950, exterior, brick chimney on the east elevation and a 1974, interior end, brick chimney on the west elevation. The 
east and west elevations feature single, nine-over-six sash windows in the attic story flanking the brick chimneys. An addition 
was added to the east end of the rear elevation circa 1911. Originally used for wood storage, the interior of the addition was 
renovated into a kitchen and bathroom by the Power Authority in 1974. The interior of the Tenant House contains two rooms in 
the main portion of the house, a full attic, a partial basement, and the rear kitchen and bathroom. 
 

 Carriage House/Horse Barn 
Located just west of the Dairy Barn/Visitors Center is the Carriage House/Horse Barn, which was built circa 1819. It is a one-
and-one-half-story rectangular building with a side-gable, metal roof; weatherboard exterior; and stone foundation. It features 
post-and-girt construction to which the weatherboards are attached. The interior contains a stable on the east end, a carriage area 
on the west, and a hay loft above. A small tack room was added between the stable and carriage area. The stable area is accessed 
via a horizontal sliding door on both the north and south elevations. The carriage area is accessed via a single-hinged panel door 
on the west end of the north elevation and via two large horizontal sliding doors on the west elevation. 
 
The north elevation has two different windows: a six-over-six window in the stable area and two, two-over-two sashes in the 
carriage area. The east elevation features four, fixed, one-light windows, one above each stall area. A six-light window is present 
in the east gable end as is the brace and track for a hay fork that extends from the gable point. The windows on the south 
elevation mirror the placement on the north elevation; however, all are six-over-six sash. There is a single six-light fixed window 
in the west gable end. 
 
The interior of the building is largely unfinished and shows the exposed post-and-girt structural system. The ground-floor ceiling 
is made of the heavy pine and elm planks that compose the floor of the loft above. An open stair in the southeast corner provides 
access to the loft. The northeast corner of the carriage floor has been enclosed and adapted as a harness room and closet. A 
sliding door accesses the horse stalls, which are the last three bays of the building. The space is divided into four horse stalls, a 
tack room, and a storage area, all with planked interior walls.  
 
The loft is a large open space with a hinged, square, plank loft door in the west gable end. The roof structural system is unusual; 
additional girders run horizontally along the midpoint of the roof and are supported by angled braces. 
 

 Land Office 
Located just south of the Manor House and immediately adjacent to the Privy is the Land Office, a rectangular building 
constructed circa-1819 and moved to its present location in 1975. It is a one-story frame building with a metal hipped roof, 
weatherboard exterior, and a stone foundation. The west façade has an offset entrance with a tongue-and-groove door and two, 
six-over-six wood sash windows with shutters. The rear (east) elevation also has a pair of six-over-six sash windows with 
shutters. There is an interior-end brick chimney on the north elevation. The interior of the building contains a single room with 
newly plastered walls (2014) and a wood floor. 
 

 Privy 
Located adjacent to the north end of the Land Office is the Privy, a one-story frame building with a metal, pyramidal roof, 
weatherboard exterior, and a dry fieldstone foundation. Originally built circa-1819, the Privy was moved to its present location 
in 1975 and renovated in 1976-77. A central entrance on the west elevation has a single panel door approached by modern 
wooden stairs. An additional offset entrance is on the rear (east) elevation. A louvered window on the north elevation faces the 
Manor House. A latticework screen has been installed between the Privy and the adjacent Land Office building. 
 

 Well Head 
Located between the Manor House and the Privy is the Well Head, built in 1819. It is an open frame building with a standing-
seam, metal, pyramidal roof, post-and-girt structure, and a poured concrete base. The building is open to provide access on the 
north elevation, and the remaining three elevations feature partial-height, tongue-and-groove, plank exterior walls topped with 
wooden latticework. A poured-concrete well cover was installed after 1975. 
 

 Work Shop/Wood Shed 
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Located just southeast of the Manor House and adjacent to the Privy and Land Office is the Work Shop/Wood Shed. The Work 
Shop building is on the south end of the building and was built circa-1819 from a mixture of recycled materials. It is a two-story, 
wood-frame building set in a hillside bank with a side-gable, standing-seam, metal roof; weatherboard exterior; and a dry-laid 
stone foundation. The east façade features a central, single-leaf door with square surround that is flanked by two six-over-six 
wood sash windows and an additional, fixed, four-light window. This original section has an interior brick chimney. The south 
and east elevations are two stories due to the banked siting of the building. The south elevation has no windows on the top level 
and a single-leaf entrance and a pair of two-over-two, wood sash windows on the lower level. The east elevation has windows on 
both levels, including six-over-six sash windows and a pair of four-light, fixed windows on the top level and three, two-over-two 
sash windows on the ground level. The ground level of the east elevation is accessed via a horizontal sliding door. The interior 
of the building is unfinished with a rough-sawn plank flooring. The west and north walls of the ground level are dry-laid 
fieldstone masonry. 
 
The north end of the building is the Wood Shed, a later, balloon-frame addition to the Work Shop that was built circa-1910 from 
recycled materials. The interior is unfinished with an open loft space and earth floor. It has a horizontal, sliding-door entrance 
but no windows. 
 

 Corn Crib 
Located between the Dairy Barn/Visitors Complex and the Tenant House is the circa-1861 Corn Crib. It is a one-story building 
with a front-gable, metal roof; spaced weatherboard siding to provide ventilation; and a pier foundation made of creosoted 
telephone pole segments that was installed 1973-74. The east and west walls taper in width from the eaves down to the 
foundation, giving the north and south elevations a pentagonal profile. The building has a post-and-girt structural system. The 
north elevation features an original cleated flush door with simple trim and modern steps. The weatherboard siding is overlapped 
in the upper part of the north and south gable ends and spaced below the gable eaves. The building was renovated in 1973-74 to 
house the electrical panels and transformers for Lansing Manor. 
 

 Dairy Barn Complex/Visitors Center 
The Dairy Barn Complex/Visitors Center is located at the southeast corner of the Lansing Manor building complex. It is 
composed of an original central dairy barn portion built in 1881 by Olney J. Spring, a circa-1900 shed and grain silo addition on 
the south elevation, a circa-1910 ice house/milk house addition on the north, and a 1973-74 shed-roofed visitors center addition 
on the east elevation. The post-and-girt structure barn has replacement hemlock weatherboard siding that was installed by the 
Power Authority during renovations in 1974 and a heavy fieldstone foundation reinforced with poured concrete. It has a 
standing-seam, metal, side-gable roof with an original 1881 square cupola with fixed louvers under a pyramidal metal roof. The 
east façade has two levels, a lower stable at ground level with three pairs of double, four-light fixed windows; and an upper level 
with two, double, horizontal-sliding doors leading into the former driveway entrances. An earthen bank on the west side of the 
barn leads up to the two entrance driveways, which are accessed via two, poured-concrete bridge ramps with stone veneer 
foundations that were built circa-2001 The barn was designed to allow wagons to drive in one entrance and out the other, 
making the transportation and storage of hay simpler. There is a single small four-light window above the two entrances. The 
south elevation has an exterior end brick chimney and a six-light, fixed window in the gable end.  
 
The south elevation of the central barn has a circa-1900 shed-roof addition with a metal roof, a horizontal sliding-door entrance, 
a combination of weatherboard and vertical plank siding, and a poured-concrete foundation. On the east side of this addition is a 
wood-stave silo bound with 13 steel hoops set on a mortared stone foundation. The conical metal roof of the silo features a 
gabled wood dormer to accommodate a grain blower for filling.  
 
The north elevation of the central barn has a circa-1910 addition containing the gable-roofed Ice House and the shed-roofed Milk 
House. The original Ice House was located at the rear of the Manor House but was razed. The current Ice House has a metal, 
front-gable roof, hemlock weatherboard siding, and a dry-laid stone foundation. The interior is one large unfinished room with 
exposed, wood frame structural elements. Between the Ice House and the Dairy Barn is the Milk House, also built circa-1910, 
which is currently used for storage and the men’s restroom. It has a metal shed roof, hemlock weatherboard siding, and a 
poured-concrete foundation. The west elevation has a sliding door on the left and a flush, boarded door on the right. The east 
elevation has a large concrete basin approximately five feet wide and 12 feet long that was used to cool the milk cans. The south 
end of the basin is marked “Nov. 17, 1928.”  
 
The east elevation features a 1973-74, two-story, shed-roofed addition containing exhibit space, an area for  viewing the B-G 
Project and surrounding lands, and support spaces for staff. It has a hemlock weatherboard exterior and a concrete block 
foundation. The upper level has eight, fixed, thermal windows; and the north and south ends have sliding thermal windows. 
 
Historical Significance: 
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Lansing Manor was built in 1819 by John Lansing, a wealthy landowner and attorney in the original Blenheim Patent lands. 
Lansing did not live in the Manor; rather, he built it for his daughter, Frances, and her husband, Jacob Sutherland, who lived 
there while they managed Lansing’s larger estate holdings. The manor reflects the well-to-do lifestyle of its Anglo-Dutch 
residents, who owned the estate until 1836. The estate passed through two more non-resident owners, Robert Rensselaer and 
Henry Hogeboom, before it was sold to Dr. David Rosseter and his wife, Sarah, who lived there from 1849 to 1861, when they 
sold it to E.Y. Spring. The Spring family named the estate Beech Wood Farm and developed a successful dairy farm operation. 
In 1911, the Springs sold the farm to Luther Mattice, who with his descendants continued to operate a dairy there until the the 
Power Authority purchased the property in 1972.  
 
Between 1973 and 1974, the buildings at Lansing Manor were renovated, and the Manor House was converted into an historic 
house museum. The former dairy barn was adapted for use as the Visitors Center with interior renovations that included 
educational displays on hydroelectric production, and the addition of a large observatory on the east elevation. 
 
Eligibility Recommendation 
 
Lansing Manor was listed on the NRHP in 1973 as a significant example of an early manor house built during the initial 
settlement of the Blenheim Patent lands of New York (Rennenkampf 1973). For this report, Lansing Manor was reevaluated 
under Criteria A, B, and C. Background research revealed that the property is significant under Criterion A in the area of 
Settlement at the local level for its association with the original settlement of the Blenheim Patent lands of New York, and with 
the development of the thriving agricultural and dairy farm economy of the region during the nineteenth and twentieth centuries. 
Lansing Manor is recommended as eligible for listing on the NRHP under Criterion A.  
 
Background research revealed that Lansing Manor is associated with the life of John Lansing, a wealthy landowner and attorney 
who was a major figure in local and state government, serving in the New York Assembly (1780-1788), as the mayor of Albany 
(1786-1790), and on the state Supreme Court (1790-1798). Although Lansing built the estate on his property, he never lived on 
the property, and its buildings and farm operations are not directly associated with his life and work. Successive owners of the 
property lived noteworthy lives, but they do not rise to the level of significance necessary for listing on the NRHP. Lansing 
Manor is recommended not eligible for listing on the NRHP under Criterion B. 
 
Background research and field work revealed that Lansing Manor is recommended eligible for listing on the NRHP under 
Criteria C for Architecture at the local level with a period of significance from circa 1804-1910. This period of significance 
includes the date of the earliest known building on the property, the circa-1804 Tenant House, and the year the last additions 
were made to the Dairy Barn/Visitors Center. The property retains most aspects of integrity, including its location, design, 
materials, workmanship, feeling, and association. The property’s integrity of setting has been diminished by the construction of 
the visitor parking lot and other non-contributing buildings and structures on the south end of the property. The Manor House 
and its eight original historic outbuildings are all recommended as contributing to the historic fabric of the property. Modern 
additions to the property such as the picnic pavilion, solar array, wind turbine, weather station, turbine display, and visitor 
parking are non-contributing.  
 
The original NRHP nomination for Lansing Manor did not include a description of the property’s boundaries. This report 
recommends that the NRHP boundary follow the Lansing Manor parcel boundary as recorded at the Schoharie County property 
assessor’s office, which includes 130.66 acres on the east side of State Route 30. 
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Photographs: 

 

 
Photo 1. Lansing Manor House and Outbuildings, View Southeast 
 
 
 

 
Photo 2. Lansing Manor House West Façade, View East. 
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Photo 3. Lansing Manor House, Oblique View Showing West Façade and South Elevation 
 

 
Photo 4. Interior View of the Manor House Entrance Hall, View East 



9 
 

 

 
Photo 5. Interior View of the First Floor Parlor in the Manor House, View West 
 

 
Photo 6. Tenant House, Oblique View Southwest 
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Photo 7. Tenant House, Oblique View Showing West and South Elevations, View Northeast 
 

 
Photo 8. Tenant House Interior, West Room of Main Floor, View Southwest 
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Photo 9. Carriage House/Horse Barn, View Southeast 
 

 
Photo 10. Interior View of the Carriage House, View Northeast 
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Photo 11. Interior View of the Horse Barn Stables, View East 
 

 
Photo 12. The Land Office (Right) and Privy (Left), View Northeast 
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Photo 13. Well Head, View South 
 

 
Photo 14. Workshop/Woodshed, View Northeast. The Workshop is Shown at Right and the Woodshed Addition is at Left, With 
the Chimney Between 
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Photo 15. Workshop/Woodshed Rear (East) Elevation, View Northwest 
 

 
Photo 16. Interior of the Workshop, View North 
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Photo 17. Corn Crib, View Southwest 
 

 
Photo 18. Dairy Barn/Visitors Center West Façade, Showing the Ice House and Milk House at Left, View Southeast 
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Photo 19. Dairy Barn Complex/Visitors Center, Oblique View of West Façade and South Elevation Showing Shed Addition and 
Grain Silo, View Northeast 
 

 
Photo 20. Dairy Barn/Visitors Center, Oblique View of East Elevation 
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Photo 21. Interior View of Dairy Barn/Visitors Center Showings Post-and-Girt Structural System and Educational Displays, 
View North 
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Map Showing Location of Lansing Manor Within the Boundaries of the Blenheim-Gilboa Pumped Storage Power Project 



   HISTORIC RESOURCE INVENTORY FORM  
  
  
NYS OFFICE OF PARKS, RECREATION     
  & HISTORIC PRESERVATION  
P.O. BOX 189, WATERFORD, NY 12188   
                  (518) 237-8643  

  
  
IDENTIFICATION  
Property name (if any) Mattice Cemetery             
Address or Street Location West Side of NY-30, South of Overlook Road at Mine Kill Falls   
County Schoharie  Town/City Gilboa  Village/Hamlet:    
Owner Bertha Sehn de Rerulta (Private) Address    
Original use Family Cemetery  Current use Abandoned Family Cemetery   
Architect/Builder, if known   Date of construction, if known ca. 1846   
  
DESCRIPTION  
Materials --  please check those materials that are visible   
Exterior Walls:       wood clapboard      wood shingle      vertical boards      
plywood   
      stone     brick      poured concrete      concrete block  
      vinyl siding      aluminum siding      cement-asbestos      other:  
Roof:      asphalt, shingle   asphalt, roll    wood shingle    metal      slate  
Foundation:   stone    brick      poured concrete      concrete block  
 
Other materials and their location: Granite Headstones   
  
Alterations, if known:   Date:   
  
Condition:      excellent      good      fair      deteriorated  
  
Photos  
 

   
Photo1. View of Mattice Cemetery, View Northeast  Photo 2. View of Mattice Cemetery, View Northeast 
 
Map (see attached) 
 
 
Prepared by David Price-Architectural Historian    address TRC Environmental 1865 Air Park Drive Suite 9, Nashville, TN 
37210 
Telephone:  615-884-4430   email  dprice@trcsolutions.com   Date  9/24/2015  
  

(See Continuation Sheets)  

OFFICE USE ONLY 

 
USN: 



Narrative Description of Property 
 
The Mattice Cemetery is a small family cemetery, no longer maintained, located on a small hill above the Mine Kill Creek just 
south of the Gilboa/Blenheim Town line on New York Route 30. The cemetery encompasses nine visible burials marked by 
granite headstones. The grave markers are simple in design; only one marker displays any ornamentation, an open Bible on its 
top half. Two grave markers, both in poor condition, now lie on the ground, and most of the others are weathered to the point 
that they are unreadable. The cemetery is planted with vinca (also known as “periwinkle”), an evergreen trailing shrub 
commonly associated with small rural cemeteries. 
 
Narrative Description of Significance 
 
The Mattice Cemetery is the family cemetery of Peter Mattice (d. 1849). Although Peter probably was related to the Mattice 
family that owned Lansing Manor from 1911-1972, research for this report revealed no direct connection between this cemetery 
and Lansing Manor. According to the “Blenheim Hill History” published in the April 6, 1906, edition of Jefferson Courier and 
Schoharie County Chronicle, Peter Mattice grew up in poor conditions but “accumulated enough property to leave each of his 
sons a good farm. He moved from [his home] farm to [Mine Kill] Falls where he kept hotel and died. His son, Peter V. Mattice 
followed him.”  
 
Eligibility Recommendation:   
 
The Mattice Cemetery was evaluated under NRHP Criteria A, B, C, and Criteria Consideration D. Background research revealed 
no associations with a significant event or series of events, nor with a person or people significant on the national, state, or local 
levels.  The Mattice Cemetery is not recommended eligible under Criteria A or B. The cemetery does not embody the distinctive 
characteristics of a type, period, or method of construction, nor is it the work of a known architect or builder. Additionally, the 
cemetery is in deteriorated condition and lacks integrity of design, workmanship, feeling, and association. The cemetery is not 
recommended eligible under Criterion C. The Mattice Cemetery does not meet Criterion Consideration D because it does not 
derive its primary significance from graves of persons of transcendent importance, from age, from distinctive design features, or 
from association with historic events. 
 
References:  

 
“Blenheim Hill” Jefferson Courier and Schoharie County Chronicle, April 6 1906, Page. 2 
 
Schoharie County Cemetery Survey. On File at the Schoharie County Historical Society. Old Stone Fort Museum, Schoharie, 
NY. 



 
Additional Documentation:  

 

 
Photo 3. View of Hattie Mattice (d. December 30, 1873) Headstone, View East 
 

 
Photo 4. View of Peter Mattice (d. August 14 1844) Headstone, View East  



 
Map Showing the Location of Mattice Cemetery Within the Boundaries of the Blenheim-Gilboa Pumped 
Storage Project 



   HISTORIC RESOURCE INVENTORY FORM  
  
  
NYS OFFICE OF PARKS, RECREATION     
  & HISTORIC PRESERVATION  
P.O. BOX 189, WATERFORD, NY 12188   
                  (518) 237-8643  

  
  
IDENTIFICATION  
Property name (if any) Baldwin House             
Address or Street Location Power Plant Access Road on North Side of Fishing Access Road   
County Schoharie  Town/City Blenheim  Village/Hamlet:    
Owner New York Power Authority  Address    
Original use Single Family Residence  Current use Single Family Residence   
Architect/Builder, if known   Date of construction, if known ca. 1850-1860   
  
DESCRIPTION  
Materials --  please check those materials that are visible   
Exterior Walls:       wood clapboard      wood shingle      vertical boards      
plywood   
      stone     brick      poured concrete      concrete block  
      vinyl siding      aluminum siding      cement-asbestos      other:  
Roof:      asphalt, shingle   asphalt, roll    wood shingle    metal      slate  
Foundation:   stone    brick      poured concrete      concrete block  
 
Other materials and their location:    
  
Alterations, if known: Moved; enclosure of back porch, replacement windows and door on wing  Date:1887; c. 1900; c. 1980s 
   
  
Condition:      excellent      good      fair      deteriorated  
  
Photos  
 

  
Photo 1. Façade and east elevation (TRC 2015)   Photo 2. Façade and west elevation (TRC 2015) 
 
Map (see attached) 
 
Prepared by David Price-Architectural Historian    address TRC Environmental 1865 Air Park Drive Suite 9, Nashville, TN 
37210   
  
Telephone:  615-884-4430   email:  dprice@trcsolutions.com   Date  12/1/2015  

OFFICE USE ONLY 

 
USN: 



Narrative Description of Property: 
 
Located on the east side of Power Plant Access Road on the north end of the APE is the circa-1850 Baldwin House. It is an 
upright-and-wing, single dwelling in the Greek Revival Style with a two-story, front-gable main portion and a one-story, side-
gable wing. The two-story, three-bay, main block has a side-hall plan with an asphalt-shingled, front-gable roof. A central brick 
chimney with a corbelled cap rises from the apex of the roof. The pedimented, gable-end façade has a full, ogee-profiled cornice 
and entablature. The cornice and entablature extend along the east and west elevations of the main block and return under the 
pediment of the north gable. Doric pilasters rise the full height of the main block at both corners of the façade at the north end of 
the east elevation to balance that at the southeast corner of the house, and a fourth divides the entry bay from the other two bays 
of the façade. The recessed entry bay features a single-leaf door with five-light sidelights (and three-light storm windows). The 
door and sidelights are separated by small, fluted, Doric columns, and the wall of the recess features Doric pilasters. The 
surround and sidelights of a replacement window above the entry replicate the lower entry and suggest the location of a second 
door.  
 
Although the sidelights are original, most of the windows have been replaced with one-over-one, vinyl-sash windows with false 
louvered shutters. The molded surrounds with hood-mold lintels are original, as are the fixed, four-light windows in the gable 
end of the north (rear) elevation. A larger window on this same elevation was removed and replaced with a smaller window 
during the addition of a bathroom. Older windows with six-over-six sashes are stored in the building. 
 
The one-and-one-half-story wing has a side-gable roof with asphalt shingles and a small brick chimney. The wing exhibits the 
same cornice and entablature as the main block, which extends along the facade and north (rear) elevations and returns under the 
pediment of the west (side) gable. An enclosed lean-to, set on a concrete block foundation on the north elevation may have been 
a secondary porch. Both the wing and addition have clapboard siding, and the façade has an off-center, single-leaf door sheltered 
by a gable portico. The portico is supported by fluted Doric columns that replicate the main entry. The wing has been further 
altered with replacement windows, the addition of a bay window on the façade, and a modern door on the lean-to. The interior of 
the dwelling was not accessed for this report. 
 
Narrative Description of Significance: 
 
Peter W. Fink and wife Maria are the first recorded occupants of the Baldwin House. When the land was sold to David Shafer on 
May 1, 1845 it was noted that it was “the same premises which the said Fink has occupied and owned for the last twenty years” 
(Schoharie County Deed Book [SCDB] DB 10, p. 344). Shafer sold the property to James E. Beller on April 4, 1857; Beller then 
sold it to Hiram Thomas on March 25, 1861 (SCDB 32, p. 475 and SCBD 39, p. 475). Noted as the Hiram Thomas property on 
the 1866 Beers Atlas, the property was sold to Ellen and Irwin G. Moore on April 3, 1866 (SCDB 48, p. 168); Moore sold it 
several months later on December 8, 1866, to James R. Baldwin (Stone 1866; SCDB 49, p. 566). 
 
In 1870, James Baldwin was noted as having 145 improved acres, 45 acres of wooded lot, 2 horses, 17 dairy cows, 2 oxen, 19 
other cattle, and 4 swine. He planted three of the region’s most popular crops—oats, rye and wheat—and produced 400 bushels 
of Indian corn, 70 bushels of buckwheat, 25 bushels of Irish potatoes, and 100 pounds of butter. The farm was valued at $10,000 
at that time (1870 Agricultural Census). According to local history, the structure was part of a group of buildings that were 
originally located on the Westkill Creek side of the upper village of North Blenheim. The area was inundated by flood waters in 
1874, and the house was moved to its present location. The former road, which approached the house, was named Baldwin Road 
(Cornell & Cornell 1994: 112). 
 
The property remained in the Baldwin family until 1940, when it was sold to Fred E. and Beatrice H Crapser (SCDB 225, p. 
143). Fred Crapser was a self-employed merchant who sold lumber and feed (1940 U.S. Population Census). The Crapsers sold 
the property to K. Theodore and Agnes Scholl in November 8, 1944 (SCDB 239, p. 160); the Craspers sold it in 1969 to the New 
York Power Authority as part of the land acquisition for the B-G Project (SCDB 338, p. 504). According to Conesville town 
historian Bea Mattice, the residence was used as offices for employees during the 1970-1973 construction of the B-G Project. It 
has since served as the residence for the Mine Kill State Park manager. 
 
Eligibility Recommendation:   
 
The Baldwin House was evaluated under Criteria A, B, and C. Background research did not identify any association with 
significant events or persons within the broad patterns of history on the local, state, or national level. It is recommended that the 
property is not eligible to the NRHP under Criteria A or B.  
 
The building is a representative example of Greek Revival upright-and-wing house common throughout the region, but 
replacement vinyl windows, the addition of a picture window on the façade, and the removal of a second-story door 
compromised the dwelling’s integrity of materials and workmanship. Additionally, as the property no longer operates as a farm 
and lacks any associated outbuildings, it lacks integrity of feeling and association with the agricultural history of the Schoharie 
Valley. It is recommended that the property is not eligible for the NRHP under Criterion C. 
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Additional Documentation:   
 



 
Floor Plan of First Floor. Shaded section is the area which is plank construction. Areas noted are Parlor (P), Dining (D), and 
Kitchen (K). 
 

 
Photo 3. Façade (TRC 2015) 
 



 
Photo 4. South Elevation (TRC 2015) 
 

 
Photo 5. Façade of Upright Section (TRC 2015) 
 



 
Photo 6. Interior looking east, dining room, showing paneled wainscot which extends around the room (Wheeler 2013). 
 

 
Photo 7. Typical underpanel and current wall treatment in the parlor (Wheeler 2013). 
 



 
Photo 8. Main staircase, looking southeast, showing replacement newel, balusters, and railing (Wheeler 2013). 

 
Photo 9. View southwest in the second floor hall (Wheeler 2013). 
 



 
Photo 10. View northwest in the first floor of the wing portion of the house, showing pantry and mud room doors as 
seen from the kitchen (Wheeler 2013). 
 

 
Photo 11. Second floor of the wing portion of the house, looking northwest (Wheeler 2013). 
 



 
Photo 12. Second floor west bedchamber, looking west (Wheeler 2013). 

 
Photo 13. View in the attic, looking northeast (Wheeler 2013). 
 



 
Photo 14. View in the cellar, under plank constructed section, looking north (NYPA 2009). 
 
 

 
Location of Baldwin House on Current USGS Map  
 



   HISTORIC RESOURCE INVENTORY FORM  
  
  
NYS OFFICE OF PARKS, RECREATION     
  & HISTORIC PRESERVATION  
P.O. BOX 189, WATERFORD, NY 12188   
                  (518) 237-8643  

  
  
IDENTIFICATION  
Property name (if any) Lansing Turnpike             
Address or Street Location Between Valenti Road and Kingsley Road   
County Schoharie  Town/City Blenheim, Gilboa  Village/Hamlet:    
Owner NYPA and Private Ownership  Address  N/A  
Original use Turnpike  Current use Abandoned, Hiking Trail   
Architect/Builder, if known   Date of construction, if known  Mid 19th Century  
  
DESCRIPTION  
Materials --  please check those materials that are visible   
Exterior Walls:       wood clapboard      wood shingle      vertical boards      
plywood   
      stone     brick      poured concrete      concrete block  
      vinyl siding      aluminum siding      cement-asbestos      other:  
Roof:      asphalt, shingle   asphalt, roll    wood shingle    metal      slate  
Foundation:   stone    brick      poured concrete      concrete block  
 
Other materials and their location: Some stone walls   
  
Alterations, if known:  Seasonal Road in 20th Century, Abandoned Date: 1969-73   
  
Condition:      excellent      good      fair      deteriorated  
  
 
 
 
 
 
Photos (see attached) 
 
    
Map (see attached) 
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Narrative Description of Property 
 
Located on the east side of the Blenheim-Gilboa Pumped Storage Project, below the project’s Upper Reservoir, is this 
approximately 2.5-mile long abandoned portion of the former Lansing Turnpike. The road bed runs between Valenti Road on the 
south (within a gated section of the Blenheim-Gilboa Pumped Storage Facility) and connects with Kingsley Road on the north 
through privately owned properties in Gilboa. The abandoned road is washed out in several places where small creeks are 
present, and is overgrown in others. Old barbed wire fencing, stone walls, and stone edging are present at several points along 
the route. 
 

Historical Significance: 

 
This portion of the former Lansing Turnpike is associated with the proliferation of private turnpikes in Upstate New York during 
the nineteenth century. The road is mentioned in an unpublished and undated manuscript history of Lansing Manor, which notes 
there is “a well-kept road [that] went down to the valley from the house where it joined the valley road north [Lansing 
Turnpike], and passed through the saddle over the hills to Berne and Westerlo and down the escarpment ending in South Albany. 
The animals and grain from the Patent followed this route to market in Albany” (No Author: 2).  
 
The Lansing Turnpike also is noted on several project area deeds from the mid-nineteenth century. In 1860, one parcel is 
described as “Lots Nos. 38 and 39 of the Buffington and Morrison Patent lying East of Lot 16 and West of the center of the 
Lansing Turnpike and the new road running southerly from the toll gate on the Tibbits Turnpike north of the Turnpike of Gilboa 
(Schoharie County Deed Book [SCDB] 200, p. 192).” Another deed in 1865 describes an adjacent parcel owned by Nathan 
Elliot as “the East part of Lot 38 and 39 of the Buffington and Morrison Patent containing or supposed to contain 75 acres of 
land, being the same more or less lying East of the center of the highway running through said lot direct to toll gate near the old 
Potash Works (SCBD 47, p. 157).” A toll gate is present just north of the Lansing Turnpike on the 1856 Map of Schoharie 
County, but is absent from the 1866 Beers Atlas of Schoharie County. The current deeds for the private lands on which the 
turnpike is still extant note the “Old Lansing Turnpike” as part of the boundary markers (SCDB 669, p. 30 and SCDB 906, p. 
257). 
 
Many of the roads in Schoharie County trace their origins to Indian trails, which then became wagon and carriage roads, and 
eventually carried motorized vehicles. After the close of the Revolutionary War the establishment of privately financed 
"turnpikes" became common place. New York’s first notable turnpikes were established in 1799, serving as either routes to the 
Hudson River or trunk lines tapping the western counties (Baer et al. 1992: 2). These routes were the primary overland arteries 
for three decades in an era sometimes designated "the turnpike era."   
 
Neither the Lansing Turnpike nor any Lansing Turnpike Corporation were ever mentioned in state documents, so its financing 
and date of establishment are unknown. In the early 20th century, with the growth of automobile traffic, New York State 
assumed the responsibility of paving and maintaining roads from former private operators. Lansing Turnpike was not included in 
state or county road networks and soon became an unimproved seasonal road that deteriorated to its current condition. 
 
Eligibility Recommendation 
 
The portion of the Lansing Turnpike located in the APE was evaluated under Criteria A, B, and C. Background research 
revealed that the road bed is a representative example of a common small turnpike built in New York in the nineteenth century. 
Considered a minor route in the overall network of Schoharie County’s roads when the state and county assumed control of 
turnpikes in the twentieth century, the road was not paved or maintained and deteriorated to its currently abandoned state. It is 
not associated with significant events or persons within the broad patterns of history on the local, state, or national level. Lansing 
Turnpike is recommended not eligible to the NRHP under Criteria A or B.  
 
This portion of Lansing Turnpike does not embody the distinctive characteristics of a type, period, or method of construction. 
Additionally, the road is in deteriorated condition and lacks integrity of design, materials, workmanship, feeling, and association. 
This portion of Lansing Turnpike is recommended not eligible to the NRHP under Criterion C. 
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1856 Wall Map of Schoharie Co. by Lorey, Smith, and Wenig (Source: Library of Congress) 
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1912 Map of Schoharie County (Source: http://www.geographicus.com/P/AntiqueMap/SchoharieCountyNY-centuryatlas-1912) 
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Photo 1. Lansing Turnpike Road Bed, View South 
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Photo 2. Lansing Turnpike Road Bed, View North 
 

 
Photo 3. View of Barbed Wire Fencing along Lansing Turnpike  



 

 
Photo 4. View of stone wall along Lansing Turnpike  
 

 
Photo 5. View of Old boundary walls along Lansing Turnpike  
 



 
Photo 6. View of Stone edging (left) along overgrown section of Lansing Turnpike  
 

 
Photo 7. View of washed out section of Lansing Turnpike  



 
Lansing Turnpike Location Map 



   HISTORIC RESOURCE INVENTORY FORM  
  
  
NYS OFFICE OF PARKS, RECREATION     
  & HISTORIC PRESERVATION  
P.O. BOX 189, WATERFORD, NY 12188   
                  (518) 237-8643  

  
  
IDENTIFICATION  
Property name (if any) Coyne Cottage             

Address or Street Location South End of Power Plant Road   

County Schoharie  Town/City Gilboa  Village/Hamlet:    

Owner New York Power Authority  Address    

Original use Summer Cottage  Current use Office   

Architect/Builder, if known   Date of construction, if known ca. 1966   

  
DESCRIPTION  
Materials --  please check those materials that are visible   

Exterior Walls:       wood clapboard      wood shingle      vertical boards      
plywood   

      stone     brick      poured concrete      concrete block  

      vinyl siding      aluminum siding      cement-asbestos      other: T-III 

Roof:      asphalt, shingle   asphalt, roll    wood shingle    metal      slate  

Foundation:   stone    brick      poured concrete      concrete block  

 
Other materials and their location:  Stone veneer (chimney)  
  
Alterations, if known:   Date:   
  
Condition:      excellent      good      fair      deteriorated  
  
Photos  
 

   
Photo 1. South and East Elevations, looking northwest (TRC 2015)  Photo 2. East and North Elevations, looking southwest (TRC 2015) 
 
Map (see attached) 
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Narrative Description of Property: 
 
Coyne Cottage is a one-story former dwelling with an asphalt-shingle gable-on-hip roof, frame construction, plywood exterior 
paneling, and a continuous poured concrete foundation. It has an interior chimney with stone veneer. There are two entrances on 
the building, a single-leaf door on the east elevation and double-leaf doors on the north elevation. The building features two 
types of windows: fixed, 1-light clerestory windows that run along the top of the wall on the east and west elevations, and large 
picture windows on the north and south elevations. The interior was not accessed. Immediately south of the cottage are two 
modern metal office buildings and a maintenance garage. 
 
Narrative Description of Significance: 
 
Noted as Lots 21 and 22 in the “Four Season Park subdivision,” the property was deeded by Four Seasons Enterprises to Joseph 
and Genevieve Coyne on September 15 1966 (Schoharie County Deed Book 323, p. 351). It was sold in 1969 to the New York 
Power Authority as part of the land acquisition for the Blenheim-Gilboa pumped storage facility (SCDB 338, p. 504). Since that 
time it has been used as office space for the facility. 
 
Eligibility Recommendation:   
 
Coyne Cottage is a small Ranch-style house that was built as a seasonal cabin in 1966. Background research did not reveal any 
associations with significant events or persons within the broad patterns of history at the location, state, or national levels. It is 
recommended recommends that the cottage is not eligible to the NRHP under Criteria A or B. The cottage is a representative 
example of a common house mid-twentieth century house type that does not embody the distinctive characteristics of a type, 
period, or method of construction, nor is it the work of a known architect or builder. The conversion of the cottage into an office 
space and the surrounding office and maintenance facilities resulted in the loss of integrity of setting, feeling, and association. 
With no architectural distinction or significance, it is recommended that Coyne Cottage is not eligible for the National Register 
under Criterion C.    
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View of Construction of Blenheim-Gilboa pumped storage facility office building with Coyne Cottage in background (NYPA 
1969) 
 



 
Photo 3. View of West and South Elevations, Looking Northeast (TRC 2015) 
 
Map: 
 

 
Location of Coyne Cottage on Current USGS Map 



   HISTORIC RESOURCE INVENTORY FORM  
  
  
NYS OFFICE OF PARKS, RECREATION     
  & HISTORIC PRESERVATION  
P.O. BOX 189, WATERFORD, NY 12188   
                  (518) 237-8643  

  
  
IDENTIFICATION  
Property name (if any) Blenheim-Gilboa Pumped Storage Project             
Address or Street Location Power Station Road   
County Schoharie  Town/City Blenheim and Gilboa  Village/Hamlet:    
Owner Power Authority of the State of New York  
Address    
Original use Pumped storage hydroelectric plant  Current use Pumped storage hydroelectric plant   
Architect/Builder, if known Uhl, Hall, & Rich (engineers) Date of construction, if known 1969-73   
  
DESCRIPTION  
Materials --  please check those materials that are visible   
Exterior Walls:       wood clapboard      wood shingle      vertical boards      
plywood   
      stone     brick      poured concrete      concrete block  
      vinyl siding      aluminum siding      cement-asbestos      other: Concrete Panels 
Roof:      asphalt, shingle   asphalt, roll    wood shingle    metal      slate  
Foundation:   stone    brick      poured concrete      concrete block  
 
Other materials and their location: Wood, terrazzo (interior of powerhouse)  
  
Alterations, if known:   Date:   
  
Condition:      excellent      good      fair      deteriorated  
  
Photos  
 

  
Photo 1. View of Powerhouse and Crane (NYPA 2015) Photo 2. View of Lower Reservoir with Powerhouse, Switchyard, and 

Dam (NYPA 2015) 
Map (see attached) 
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Narrative Description of Property 
 
The B-G Project was built between 1969 and 1973 and is named for the two towns within which it is located. The B-
G Project is located on Schoharie Creek, a tributary of the Mohawk River, about 40 miles southwest of Albany, New 
York, in the northern Catskill Mountains. The pumped storage facility utilizes two reservoirs, discharging water from 
an upper reservoir into a lower one to generate power during peak usage times. The B-G Project then pumps the 
water used during power generation back to the upper reservoir during times of low power needs. The principal 
features of the B-G Project include a 399-acre Upper Reservoir and dike, a 413-acre Lower Reservoir and dam, 
conduits connecting the two reservoirs, a powerhouse that is partially underground, a spillway, and related facilities. 
The Upper Reservoir is located at the top of Brown Mountain and was created by constructing a dike to retain water. 
The Lower Reservoir was formed by constructing a 1,800-foot-long dam on Schoharie Creek. The Project’s four 
turbine generator units have a generating capacity of 290 megawatts (MW) each. The individual features of the B-G 
Project are described in more detail below. 
 
Upper Reservoir 

 
At full pool elevation of 2,003 feet, the Upper Reservoir has a water surface area of 399 acres and a total drainage 
area of approximately 0.7 square mile. The total storage capacity of 18,791 acre-feet comprises 15,085 acre-feet of 
usable storage between operating levels of 1,955 feet and 2,003 feet, and dead storage of 3,706 acre-feet below 
elevation 1,955 feet. The average depth at the full pool elevation is 48 feet. During construction of the B-G Project, 
the area of the Upper Reservoir was cleared of vegetation and excavated to provide material used to build the dike. 
 
Upper Dike  

 
A U-shaped, 2.25-mile-long embankment of earth and rock fill forms three sides of the Upper Reservoir; the slope of 
Brown Mountain is the fourth side. The dike rises a maximum height of 110 feet above ground and 162 feet above 
bedrock. The crest is 30 feet wide at elevation 2,008 feet NGVD1. The upstream slope is armored with large stone 
(riprap), and the downstream slope is vegetated.  
 
Emergency Spillway  

 
The Upper Reservoir has an emergency spillway at the northeastern corner of the dike to pass flows in the unlikely 
event of over pumping. In such an event, flows would be discharged over the emergency spillway and down a slope 
of natural terrain before entering Schoharie Creek downstream of the lower dam. The 655-foot-long spillway has a 
25-foot-wide concrete crest and is armored with riprap on the upstream and downstream slopes.  
 
Water Conveyance Structures  

 
A vertical shaft 28 feet in diameter and 1,042-feet-long inside Brown Mountain connects the Upper Reservoir to the 
powerhouse penstocks, where the shaft joins at a right angle to a horizontal, 906-foot-long power tunnel leading to a 
460-foot-long manifold. The manifold divides the flow into four 12-foot-diameter penstocks. The total penstock 
length is 1,960 feet; 1,760 feet of that length are lined with steel, and the remaining 200 feet are concrete. Each 
penstock delivers water to a pump-generating unit at the powerhouse.  
 
In the northwestern corner of the reservoir, at the head of the vertical shaft is a concrete intake structure. The bell-
mouth intake is 50 feet in diameter at its top surface and feeds into a 45-foot-tall conic section tapering from 38 feet 
in diameter at the end of the bell mouth to 28 feet in diameter at the vertical shaft. The anti-vortex intake cover is a 
hexagonal, flat slab 125 feet across that is supported 17 feet above the surface of the intake by six vertical concrete 

                                                
1 All elevations are referenced to National Geodetic Vertical Datum (NGVD) 1929. 



piers spaced radially about the intake. Fixed steel trash racks are attached to the outside of the piers to provide for 
self-cleaning of debris.  
 
Powerhouse 

 
The powerhouse is a reinforced-concrete, gravity structure founded on bedrock situated at the toe of Brown 
Mountain. The building is 526 feet long, 172 feet wide, and 132 feet tall and contains four Hitachi, reversible, 
modified, vertical Francis-type pump turbines. More than three-quarters of the powerhouse is underground. It is of 
steel-frame construction and sheathed with concrete architectural panels. The interior is relatively unadorned with 
geometric wood paneling in the lobby and upstairs office spaces. The flooring is terrazzo and a curved wall is present 
on the top floor. 
 
All four of the original pump turbine generating units and spherical valves were refurbished between 2006 and 2010 
as part of the $135-million life extension and modernization (LEM) license amendment issued in 2006. Each 
spherical valve controls the flow of water into the respective pump turbine generator. Other work involved with the 
LEM amendment included replacing main power transformers, circuit breakers, exciters, and related equipment. 
 
Water flows through the turbines and enters the Lower Reservoir through draft tubes that have invert elevations of 
784 feet and provisions for stoplogs. The draft tubes are equipped with trash racks to protect the tubes and units 
when they are in pumping mode. Each draft tube has upper and lower trash racks.  
 
Lower Reservoir  

 
The lower dam impounds the waters of Schoharie Creek, creating the Lower Reservoir, which is about 3 miles long 
and has a surface area of 413 acres at a full pool elevation of 900 feet. The Lower Reservoir operates at maximum 
and minimum elevations of 900 feet and 860 feet, respectively. The total storage is 16,167 acre-feet, which 
comprises 12,629 acre-feet of usable storage between the two operating levels and 3,745 acre-feet of dead storage 
below elevation 860 feet. The average depth of the Lower Reservoir is 40 feet. 
 
Lower Dam  

 
The Lower Reservoir is formed by a 1,800-foot-long, central-core, rock-filled dam. To minimize seepage from the 
upstream side to the downstream side of the dam, the foundation is secured by a 1,200-foot-long slurry trench cutoff 
to bedrock and a 400-foot-long partial slurry trench seepage cutoff into an impervious layer. In December 2011, the 
crest elevation of the dam was increased to 911.1 feet. The dam has a maximum height of 100 feet and an average 
height of 80 feet; the top width is 30 feet. The dam is armored with stone on both the upstream and downstream 
slopes.  
 
Lower Reservoir Spillway  

 
The 425-foot-long, 134-foot-wide, concrete-lined, side-chute spillway has a design crest elevation of 855 feet and is 
electrically controlled by three 38-foot-wide, 45.5-foot-tall tainter gates. Outflows from the Lower Reservoir 
spillway are discharged to a 238-foot-long, 68.5-foot-deep concrete stilling basin at the bottom of the spillway. The 
stilling basin reduces the turbulence and velocity of the water before it returns to Schoharie Creek.  
 
Low Level Outlet  

 

                                                                                                                                                                       
 



In addition to the three tainter gates, the Lower Reservoir has a low-level outlet with an invert elevation of 813.0 
feet. The outlet is located in the east spillway abutment at the dam and the intake. Protected with a steel trash rack, 
the outlet draws water from the northwestern portion of the dam, near the spillway.  
 
Switchyard 

 
A switchyard located within the B-G Project boundary on the eastern bank of Schoharie Creek, south of the 
powerhouse connects the generating units to the transmission network through three, non-license, 345-kV 
transmission lines (Fraser-Gilboa line; Gilboa-Scotland line; Gilboa-Leeds line).  
 
Also constructed as support facilities for both the construction and operation of the B-G project are several steel-
framed buildings completed in 1969-70: the Perini and Bell construction office building, warehouse/maintenance 
building, the permanent materials and shop complex, and laboratory (also known as the former Security Office). All 
of these buildings have poured concrete foundations, are clad with prefabricated “Butler” wall panels and roof 
sections. 
 
Narrative Description of Significance 
 
The effects of World War II and the subsequent postwar boom brought an increased nationwide demand for electric 
energy and as a result utility companies responded to market needs by diversifying their energy portfolio. Pumped-
storage hydropower, or the idea of using a lower reservoir to pump water into an upper reservoir for energy storage, 
was first completed in Germany in 1908. The Connecticut Light and Power Company completed the first 
commercially operable pumped-storage facility in the United States in 1929 near New Milford, Connecticut. Known 
as the Rocky River Plant, this facility used two pumps to transfer the water into the Lake Candlewood reservoir 
(AMSE 1997: 69-71). 
 
Separate pumps for pumped-storage facilities remained the standard practice in the United States until the 1950s 
when reversible turbines were integrated into the design. In addition to the proven viability of reversible turbines, 
post-World War II economic growth “reshaped the electrical demand pattern by increasing peak-to-base-load ratio 
and creating more distinct seasonal peaks for electricity” (Dames & Moore 1981: 2.6-2.8). By the mid-twentieth 
century utilities began to develop a more diverse energy portfolio to account for this base and peak load variability, 
and at the time pumped-storage technology was perceived as the favored technology due to operating costs. The 
1960s and 1970s witnessed a sharp increase in the number of proposed pumped storage developments across the 
country (Dames & Moore 1981: 2.7-2.9). 
 
The Power authority began initial planning for the B-G Project in 1968 and built it between 1969 and 1973. The 
chronology of the B-G Project construction is presented in the table below. The Blenheim-Gilboa facility, about 40 
miles southwest of Albany, was part of the 1970 project of the Power Authority which also included the James A. 
Fitzpatrick Nuclear Power Plant east of Oswego, New York, on Lake Ontario and transmission lines for each project 
(Dames & Moore 1981: 2-51). The Uhl, Hall & Rich Division of Chas. T. Main of New York, Incorporated, was 
retained by the Power Authority to provide planning, design engineering, and construction management (Main 1973: 
2). Uhl, Hall & Rich had also performed similar services for the Power Authority at the St. Lawrence Power Project 
on the St. Lawrence River and the Niagara Power Project at Niagara Falls. Total estimated construction cost in 1974 
for the 1970 Project was $544 million, including $200 million for the Blenheim-Gilboa Plant (Dames & Moore 
1981: 2-51). 
 
The objectives of the Blenheim-Gilboa Plant were essentially the same as those for most pumped storage systems: to 
provide reliable, quick-response peaking capacity and to allow base load plants to operate at relatively constant 
generation levels, and to provide “black-start” power (Dames & Moore 1981: 2-54).  
 
Feasibility studies performed in 1967 indicated that New York not only had a need for additional peaking capacity 
but also that old fossil-fueled power plants had to be retired in favor of more reliable, efficient units. When it went 
on-line in 1973, the Blenheim-Gilboa Pumped Storage Plant provided 1,000 MW of the Power Authority's total 
generating capacity of 4,200 MW. The storage capability of the B-G Project allows the Power Authority to off-load 
less efficient thermal units with higher heat rates during periods of peak loading. 



Table. Chronology of the Blenheim-Gilboa Pumped Storage Project 
 

Governor Nelson A. Rockefeller signs bill 
authorizing Power Authority of the State of New 
York to develop nuclear and pumped storage 
facilities 

May 21, 1968 

Power Authority applies for Federal Power 
Commission license to construct project 

August 15, 1968 

Power Authority formally accepts Federal Power 
Commission License 

June 16, 1969 

Groundbreaking July 12, 1969 
Transmission line plans submitted to Federal Power 
Commission 

November 24, 1969 

Federal Power Commission approves routing of 
two transmission lines 

April 10, 1970 

First concrete placed May 20, 1970 
First turbine runner and shaft installed January 18, 1972 
First power July 5, 1973 
Two transmission lines placed in service July 27, 1973 
Project dedication July 31, 1973 
Full power December, 17, 1973 

 
 

 

 

Eligibility Recommendation:   

 

The B-G Project (excluding the support facilities) is a multi-component resource that was constructed between 1969 
and 1973 and is not yet 50 years old. The property was evaluated under NRHP Criteria A, B, and C, and Criterion 
Consideration G was applied. Background research revealed that the B-G Project possesses significance under 
Criterion A for its association with the history of pumped-storage hydroelectric power development in New York in 
the second half of the twentieth century. It is one of several facilities constructed by the Power Authority in the 
region to provide additional electricity and increase efficiency between periods of peak and low demand for 
electricity.  
 
Background research did not reveal an association with a person or people who are significant in the past. The B-G 
Project is recommended not eligible to the NRHP under Criterion B.  
 
Background research revealed that the B-G Project possesses significance under Criterion C in the area of 
Engineering during the period of 1969-1973. Under the supervision of Boston engineering firm Uhl, Hall & Rich, the 
B-G Project is a representative example of a pumped-storage hydroelectric facility that embodies the distinctive 
characteristics of its type, period, and method of construction. The B-G Project retains all aspects of integrity, 
including location, setting, design, materials, workmanship, feeling, and association. Modifications such as the 
upgrading of equipment (such as the LEM upgrade project in 2006) are typical of industrial spaces and do not detract 
from the overall purpose of the design, which is to generate electricity.  
 
The B-G Project possesses significance and retains integrity but it is not yet 50 years old. The applicable criterion 
consideration for an NRHP eligibility determination is Criterion Consideration G, which states that a structure less 
than 50 years old must possess “exceptional importance” to be eligible to the NRHP. The B-G Project does not meet 
the threshold of “exceptional importance” because it was but one part of a larger effort by the Power Authority to 
build hydroelectric facilities in the post-World War II period. Other similar facilities in New York include the 1958 
St. Lawrence Power Project and the 1961 Niagara Power Plant in Niagara Falls, both determined eligible to the 
NRHP with nominations pending. While the B-G Project possesses significance similar to St. Lawrence and Niagara, 
it does not possess exceptional importance in the overall history of hydroelectric power development in the post-war 
period. It is recommended that the B-G Project is eligible for listing in the NRHP when it reaches 50 years of age. 
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Additional Documentation: 

 

 
Photo 3. View of the Powerhouse Construction (Power Authority 1970). 
 

 
Photo 4. View of the Powerhouse Construction showing Tunnel Portals (Power Authority 1970). 
 



 
Photo 5. View of the draft tube assembly (Power Authority 1970). 
 

 
Photo 6. View of office building (right) and laboratory (left) (Power Authority 1970). 
 



 
Photo 7. View of Permanent Materials and Shop Complex (Power Authority 1970). 
 

 
Photo 8. View of Construction of Spillway and Tainter Gates (Power Authority 1971). 



 
Photo 9. View of Switchyard Construction (Power Authority 1971). 
 

 
Photo 10. View of Construction of Upper Reservoir and Upper Dike (Power Authority 1971). 
 



 
Photo 11. View of Powerhouse during Application of Exterior Walls (Power Authority 1971). 
 

 
Photo 12. View of Downstream Face of Powerhouse (Power Authority 1971). 



 
Photo 13. View of Upper Dike (Power Authority 2015) 
 

 
Photo 14. View of Tainter Gates and Lower Dam (Power Authority 2015) 
 



 
Photo 15. View of Tainter Gates (Power Authority 2015) 
 

 
Photo 16.View of Upper Reservoir (Power Authority 2015) 
 



 
Photo 17. View of Powerhouse Interior Lobby  
 

 
Photo 18. View of Powerhouse Interior showing Curved Wall  
 



 
Photo 19. View of Perini and Bell Construction Office Building 
 

 
Photo 20. View of the Permanent Materials and Shop Complex  
 



 
Photo 21. View of Warehouse/Maintenance Building  
 

 
Photo 22. View of the Laboratory, also known as the former Security Office  
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Location of the Blenheim-Gilboa Pumped Storage Facility on Current USGS Map 
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Narrative Description of Property 
 

Mine Kill State Park is named for Mine Kill Creek, which runs through a narrow gorge in the park and features the 80-foot-high 
Mine Kill Falls. The park is located on the west side of the Blenheim-Gilboa Lower Reservoir and Schoharie Creek. The park 
offers year-round recreation, including a disc-golf course, snowmobiling, cross-country skiing, snowshoeing, fishing, boating, 
hiking, mountain-biking, and swimming. There is an overlook, just south of the main park area on Route 30, which offers views 
of Mine Kill Falls from a series of decks and stairs. The park has a swimming pool, wading pool, diving pool, basketball court, 
horseshoe pits, playgrounds, soccer fields, volleyball net, picnic tables, picnic pavilion, and hiking, mountain biking and cross-
country ski trails. There are approximately 6.5 miles of trails located within the park, including an approximately 3.5-mile 
section of the Long Path. A hard surface boat launch provides public access to the Lower Reservoir. The park provides 
Americans with Disabilities Act (ADA)-accessible parking, picnic tables, showers, changing rooms, and restroom facilities. The 
office and maintenance building was added in 1985.  

All of the original buildings at the park share common architectural characteristics, including a late Mid-Century Modern 
architectural style executed with economical materials such as rough-faced concrete block masonry, and rustic wood framed 
roofs with vaulted ceilings and wide overhanging eaves. A more detailed description of the 1971-1973 constructed buildings and 
structures is below. 

Bathhouse: 

The largest building at Mine Kill State Park is the Bathhouse, located on the west side of the main visitor parking lot and 
adjacent to the pool. It is a one-story building with an asphalt-shingle gable roof, a rough-finished concrete block masonry 
exterior, a poured concrete foundation, and a hexagonal footprint. The entrance on the east façade features a recessed area with 
vaulted ceiling supported by four rectangular masonry columns. There is a central ticketing office flanked on the south by the 
entrance to the men’s bath and dressing facilities to the south and the women’s on the north. The west elevation faces the pool 
and features a wall of fixed windows. There is a ventilation structure running along the gable ridge of the roof, and the north and 
south sides of the roof both feature three ribbons of bubble window skylights that illuminate the bath areas inside. The roof 
extends out over the exterior walls with deep eaves, and there are pairs of fixed ribbon windows under the eaves on the north and 
south elevations. 

Concession Building: 

Located adjacent to the north end of the Bathhouse is the Concession Building, a one-story masonry building with a shed roof 
and a rectangular floor plan. The north, west, and east elevations are primarily composed of fixed windows set in wood frame 
surrounds. The building is accessed via two full-light entrances on the north elevation and the interior features a vaulted ceiling 
and concession serving areas. 

Restroom Buildings (2): 

Located adjacent to the Picnic Pavilion and the Boat Ramp are two identical Restroom Buildings. They feature asphalt-shingle 
front-gable roofs with overhanging eaves, concrete-block masonry construction, and poured concrete foundations. Each building 
has separate entrances for men and women and vaulted interior ceilings. There are sets of three fixed windows under the eaves 
on the side elevations of both buildings. 

Picnic Pavilion: 

Located downhill and to the east of the Bathhouse and visitor parking area is the Picnic Pavilion that has an asphalt-shingle 
gable roof with a vaulted wood ceiling and arched wooden rafters set on six concrete-block masonry columns. The pavilion has a 
poured concrete floor. There is an open fireplace with metal chimney at the northeast end of the building. 

Wastewater Treatment Plant: 

The Wastewater Treatment Plant is a one-story building with an asphalt-shingle gable roof, concrete block masonry exterior, a 
poured concrete foundation, and a rectangular floorplan. There is a wood frame addition on the east elevation and there are two 
entrances on the southwest elevation. 

Contact Station: 

Located on the entrance road to the park is the Contact Station, where visitors pay an entrance fee. It is a one-story building with 
an asphalt-shingle gable roof, concrete block exterior, a poured concrete foundation, and a rectangular floor plan. The southwest 



façade is composed of pairs of fixed rectangular windows set in wood frame surrounds and there is a half-light entrance on the 
southeast elevation that faces the entrance drive. Immediately east of the Contact Station is a boat washing station. 

Pump House (2): 

There are two Pump Houses in the swimming pool complex, including one large one next to the Diving Pool and a smaller one 
next to the Wading Pool. Both buildings feature similar designs, including asphalt-shingle gable roofs with louvered vents in the 
gable ends, concrete block masonry exteriors, poured concrete foundations, and rectangular floor plans. 

Boat Ramp: 

At the eastern end of the park is the Boat Ramp, a paved ramp that descends into the Lower Reservoir of the project. It has two 
driveway areas with U-shaped returns between them. 

Swimming Pools (3): 

There are three pools in the swimming complex, including the main swimming pool in the center, a diving pool on the south, and 
a wading pool on the north. The main pool features a unique elongated octagonal shape. All pools are surrounded by paved 
concrete surfaces. 

 

Narrative Description of Significance 
 
As part of the development of the project, Uhl, Hall & Rich (the same firm hired to construct the project) was tasked with 
providing a design for an outdoor recreation area for local residents and visitors to the Catskill Region. The park was advertised 
as offering “areas for day-use activities such as swimming, boating, hiking, and picnicking. Swimming enthusiasts will 
appreciate the Olympic sized swimming pool as well as the wading and diving pools, while boaters will make use of a unique 
boat launching area. The park has a complete range of utilities to support its visitors. Included are well water supply and storage 
tank, a [wastewater] treatment plant, area lighting and paved roadways” (Main 1971: 3).  The Park was first opened to the public 
in 1973 and is still in use today. 
 
Eligibility Recommendation:   

 
Mine Kill State Park is a multi-component recreational resource that was constructed between 1971 and 1973.The property was 
evaluated under NRHP Criteria A, B, and C, and under Criterion Consideration G because the property is not yet 50 years old. 
Background research reveals that the park possesses significance under Criterion A in the area of Recreation at the local level 
during the period of 1971-1973. The park is a good example of the Power Authority’s Robert Moses-initiated practice of 
building recreational facilities in conjunction with power projects. When it was built, the park offered a unique new array of 
recreational opportunities in a somewhat isolated, rural area of New York where there were none before. Since that time, the 
park has continued to function as a popular recreational destination for residents and visitors in Schoharie County. 
 
Background research did not reveal an association with a person or people who are significant in the past. Mine Kill State Park is 
recommended not eligible under Criterion B.  
 
Background research revealed that the park possesses significance under Criterion C in the area of Architecture during the 
period of 1971-1973. Under the supervision of Boston engineering firm Uhl, Hall & Rich, the park is a representative example 
of a late Mid-Century Modern park complex and landscape design that embodies the distinctive characteristics of its type, 
period, and method of construction. The park retains all aspects of integrity, including location, setting, design, materials, 
workmanship, feeling, and association. Modifications such as the upgrading of the interiors are typical of recreational spaces and 
do not detract from the overall purpose of design.  
 
Mine Kill State Park possesses significance and retains integrity but it is not yet 50 years old. The applicable criterion 
consideration for an NRHP eligibility determination is Criterion Consideration G, which states that a resource less than 50 years 
old must possess “exceptional importance” to be eligible to the NRHP. The park does not meet the threshold of “exceptional 
importance” because it was but one part of a larger effort by the Power Authority to build recreational facilities at hydroelectric 
projects in the post-World War II period. Similar facilities in New York include those at the 1958 St. Lawrence Power Project 
and the 1961 Niagara Power Plant in Niagara Falls, which were both determined eligible to the NRHP and have nominations 
pending. While Mine Kill State Park possesses significance at the local level, it does not possess exceptional importance in the 
overall history of recreational facilities at hydroelectric power development in the post-war period. Mine Kill State Park is 
recommended eligible for listing in the NRHP when it reaches 50 years of age. 
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Additional Documentation: 
 

 
Photo 3. Aerial View of Swimming Complex with B-G Project Powerhouse in Background (NYPA 2015). 
 

 
Photo 4. View of Bathhouse, View Northwest  
 



 
Photo 5. View of Concession Building, View Southwest  
 

 
Photo 6. View of Restroom Building, View Northwest  



 
Photo 7. View of Picnic Pavilion, View East  

 
Photo 8. View of Wastewater Treatment Plant, View North  



 
Photo 9. View of Contact Station, View Southwest  

 

 
Photo 10. View of Boat Ramp, View Southwest  



 
Photo 11. View of Swimming Pool, View Northeast  

 

 
Photo 12. View of Diving Pool, View Northwest  

 



 
Photo 13. View of Wading Pool, View South  

 
Photo 15. View of a Pump House, View Southwest  

 

 



 

 
Mine Kill State Park Tail Map (Source: parks.ny.gov/parks/attachments/MineKillTrailMap.pdf) 
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APPENDIX C – MAP OF MINE KILL STATE PARK 
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Executive Summary 

The Power Authority of the State of New York (the Power Authority) is licensed by the Federal Energy 

Regulatory Commission (FERC) to operate the Blenheim-Gilboa Pumped Storage Project (B-G Project), 

FERC No. 2685. The original license was issued on June 6, 1969, and expires on April 30, 2019. As 

required by law, the Power Authority will be applying for a new license for the B-G Project on or before April 

30, 2017. One of the studies that the Power Authority is conducting to support its application for a new 

license is a Phase IA Archaeological Survey. FERC approved the study plan for the Phase IA 

Archaeological Survey in a letter dated February 19, 2015. 

The study objectives of the Phase IA Archaeological Survey are to: 

 Identify known archaeological resources listed in, or potentially eligible for listing in, the National 

Register of Historic Places (NRHP) within the B-G Project’s area of potential effects (APE); 

 Review archaeological and other related data that are pertinent to the formulation of a sensitivity model 

for determining where archaeological resources may be located in the B-G Project’s APE; and 

 Offer a field strategy for archaeological testing to determine whether such properties are present in the 

APE. 

The study plan also stated that the Phase IA would provide guidance on whether additional archaeological 

investigations will be needed (e.g., Phase IB or Phase II surveys).  

During 2015, the Power Authority conducted background research, developed a sensitivity model, and 

conducted field reconnaissance of the B-G Project’s APE, which is defined as:  

the lands enclosed by the Project’s boundary and lands or properties outside of the 

Project’s boundaries where Project construction and operation or project related 

recreational development or other enhancements may cause changes to the character or 

use of historic properties. 

The New York State Historic Preservation Office (New York SHPO) concurred with the APE in a letter dated 

January 2, 2015. 

Background research generally included reviewing various maps (e.g., topographic, geologic, soil, 

nineteenth-century gazetteers and atlases, twentieth-century United States Geological Survey (USGS) 

maps showing roads and other development), and archaeological reports relevant to the B-G Project area 

that are maintained at the New York SHPO in Waterford, New York. The background research was then 

used to develop the sensitivity model, which was used to inform the field reconnaissance work. 

The sensitivity model identified the following environmental variables that correlated with the locations of 

known sites: steepness of terrain, proximity to a waterbody, and presence of arable soils. Soil types and 

surficial geology, which are often used as environmental variables, were not used in this case because they 

did not offer predictive value. 

The variables were scored as either low or high for archaeological sensitivity depending on their value for 

predicting where archaeological resources might be located. The area around Schoharie Creek where level 

land is adjacent to a waterbody and arable soils are present scored high for both Precontact Native 

American and Euroamerican sites. The mouth of Mine Kill Creek also scored high because it is an area 
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where two waterbodies come together and where terrain is level. The field reconnaissance examined the 

two high-sensitivity areas (i.e., the mouth of Mine Kill Creek and portions of the old floodplain that were 

exposed at low water). 

The results of the background research, sensitivity model, and field reconnaissance indicate several 

conclusions. First, only the bottomlands in proximity to the former creek channel of the Schoharie are likely 

to be sensitive for archaeological cultural resources, and this is true only in areas with little topographic 

relief. Second, the fluctuation zone, the area where archaeological Precontact sites may have been located 

and where Euroamerican sites are located (probable house foundations), is regularly subjected to the 

effects of water erosion. No normal till fabric (i.e., layering of silts, sands, and rocks), however, was 

observed anywhere; substrates were jumbled throughout. Consequently, any archaeological materials that 

might be exposed or even buried within the sedimentary deposits in the fluctuation zone would not be in 

primary archaeological context. Their integrity would be compromised. Third, a Phase IB testing program 

to locate additional sites is not justified because there are no areas sensitive for testing, except in the 

fluctuation zone. Shovel test pits in that zone could yield artifacts or uncover foundation stones, but none 

of these discoveries would produce archaeological materials in primary context because all of the original 

soils have been reworked. 

No further archaeological investigation of the B-G Project’s APE is recommended. 
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1.0 Introduction 

The Power Authority of the State of New York (the Power Authority) is licensed by the Federal Energy 

Regulatory Commission (FERC) to operate the Blenheim-Gilboa Pumped Storage Project (B-G Project), 

FERC No. 2685. The  B-G Project is located on Schoharie Creek, a tributary of the Mohawk River, in the 

northern Catskill Mountains, about 40 miles southwest of Albany, New York. The original license was issued 

on June 6, 1969, and expires on April 30, 2019. As required by law, the Power Authority will be applying 

for a new license for the B-G Project on or before April 30, 2017. In accordance with FERC’s Integrated 

Licensing Process, the Power Authority filed a Proposed Study Plan (PSP) with FERC and relicensing 

stakeholders on September 22, 2014. The PSP included, among other plans, a study plan to conduct a 

Phase IA Archaeological Survey. On January 20, 2015, the Power Authority filed its Revised Study Plan 

(RSP) with FERC, in which it responded to stakeholders’ comments on the PSP. In a letter dated February 

19, 2015, FERC issued its Study Plan Determination letter, in which it approved the Power Authority’s RSP 

for the Phase IA Archaeological Survey without modification. 

As stated in the RSP, the study objectives of the Phase IA Archaeological Survey are to: 

 identify known archaeological resources listed in, or potentially eligible for listing in the National 

Register of Historic Places (NRHP) within the B-G Project’s area of potential effects (APE); 

 review archaeological and other related data that are pertinent to the formulation of a sensitivity model 

for determining where archaeological resources may be located in the B-G Project’s APE; and 

 offer a field strategy for archaeological testing to determine whether such properties are present in the 

APE. 

The study plan also stated that the Phase IA would provide guidance on whether additional archaeological 

investigations, such as Phase IB and/or Phase II surveys, would be needed.  

As set forth in the RSP, the study included background research; development of a sensitivity model; field 

reconnaissance of the B-G Project’s APE; and consultation with the New York State Historic Preservation 

Office (New York SHPO) and federally recognized tribes to the extent that they had not previously notified 

the Power Authority that they would like to be consulted only when new construction is proposed. 
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2.0 Project Description and Study Area  

The B-G Project is located on Schoharie Creek, in the towns of Blenheim and Gilboa, approximately 40 

miles (64 km) southwest of Albany, New York in the northern Catskill Mountains (Figure 2.0-1). The 

Schoharie Creek flows north from the B-G Project for a distance of about 40.5 miles (65 km) before 

emptying into the Mohawk River at Fort Hunter, New York. From there, the Mohawk River flows east for 

approximately 44 miles (70 km) before emptying into the Hudson River at Cohoes, New York. Both the 

Hudson River and the Mohawk River were important transportation corridors to Native Americans in the 

Precontact period.  

The B-G Project is a pumped storage facility that covers approximately 2,893 acres and contains the 

following primary features. The Lower Dam is an earthen and rock-filled dam on Schoharie Creek that is 

approximately 1,800 feet (549 m) long. The Lower Reservoir has a surface area of 413 acres and is about 

three miles (4.8 km) long. The Lower Reservoir operates at maximum and minimum levels of 900 feet (274 

m) and 860 feet (262 m), respectively. The Upper Reservoir is formed on three sides by a U-shaped, 2.25-

mile-long (3.6 km) earthen and rock-filled embankment called the Upper Dike. The fourth side of the Upper 

Reservoir is formed by the existing slope of Brown Mountain. At full pool elevation of 2,003 feet (610.5 m), 

the Upper Reservoir has a water surface area of 399 acres. The B-G Project includes an underground 

powerhouse and conduits that transfer water between the Upper and Lower reservoirs. There is also a 

switchyard approximately 300 feet (91 m) south of the powerhouse, and maintenance and operations 

facilities on the east side of the Lower Reservoir (NYPA 2014).  

The study area for this survey is the B-G Project’s APE, which is defined as:  

the lands enclosed by the Project’s boundary and lands or properties outside of the 

Project’s boundaries where Project construction and operation or project related 

recreational development or other enhancements may cause changes to the character or 

use of historic properties.  

The New York SHPO concurred with the APE as depicted in Figure 2.0-2 in a letter dated January 2, 2015. 

Because there are no effects outside of the Project boundary resulting from the B-G Project’s continued 

operation and maintenance, the APE for the purposes of the Phase IA consists of lands within the Project 

boundary. 
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3.0 Culture History  

Although a large amount of archaeological investigation has focused on the Hudson River valley, little has 

been conducted near the B-G Project area. For that reason, the Precontact period culture history of the 

general Hudson River valley is discussed to provide a Precontact period cultural backdrop for the B-G 

Project area. Local histories were consulted to provide a context for potential historic resources in the area. 

The archaeological prehistory of New York State was synthesized by Ritchie (1980), who is recognizable 

as one of the “fathers” of New York State archaeology. With few exceptions, no regional overviews have 

been written since Ritchie’s synthesis. Ritchie’s synthesis has been adopted well beyond the borders of 

New York State because the basic culture sequence and chronology is widely applicable in other parts of 

northeastern North America. That sequence includes three cultural periods: Paleoindian (ca. 12,000-9,000 

years ago), Archaic (ca. 9,000-3,000 years ago), and Woodland (ca. 3,000-500 years ago). Each period is 

subdivided into several phases and components. During the earliest period, there is remarkable similarity 

in human adaptations over large portions of the Northeast. Regional variability in use of the landscape and 

the kinds of material culture observed in the archaeological record begin to show marked increases during 

the Archaic period, especially in geographical regions such as New York State. Local cultural adaptations 

make regional syntheses almost useless by the Middle Woodland period.  

In order to understand or predict what Precontact period archaeological resources may be encountered 

during archaeological field survey, this section focuses on archaeological sites by cultural time period as 

discussed in Robert Funk’s study, Recent Contributions to Hudson Valley Prehistory, which was published 

in 1976. Although this study is more than three decades old, it includes significant discussion of 

professionally excavated archaeological sites in the mid-Hudson River valley that are about 50 to 60 miles 

east of the B-G Project. Archaeological sites in the mid-Hudson River valley provide insights into human 

adaptations in the wider region including Schoharie Creek. Much of the text of Funk’s reporting of the 

archaeology of the mid-Hudson River Valley is incorporated into the discussion provided below.  

3.1 The Paleoindian Period (ca. 12,000 – 9,000 years ago) 

The earliest occupation of New York State began about 12,000 years ago, when people from the south and 

perhaps west began moving into the state after retreat of the Laurentide Ice Sheet, an ice mass that once 

covered the project area (Ritchie 1980). The first people in New York arrived with a distinctive stone 

technology and way of life that included a highly mobile settlement pattern, and a subsistence pattern 

adapted to hunting large mammals and exploiting local small animal populations. One of the hallmarks of 

the stone technology, which was ubiquitous across North America, was the production of large stone spear 

points, often made from exotic lithic material, with large channel-flake scars on opposing faces. Sometimes, 

this raw resource could be obtained locally. Other times, the resource was either traded over large distances 

or directly quarried at great distances from campsites where it is found. Some of the best known Paleoindian 

period sites documented in the Northeast are located in the mid-Hudson River valley. These include West 

Athens Hill, the Kings Road, and Dutchess Quarry Cave.  

West Athens Hill is located in Greene County about 2.3 miles west of the Hudson River. Funk worked on 

the site in the late 1960s and early 1970s and recovered 38 whole or fragmentary fluted points along with 

a large assemblage of related chipped stone tools. The site is located on a Normanskill flint-bearing ridge 

and was interpreted as a Paleoindian period workshop, based on evidence for quarrying stone and the 
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presence of blocky cores (Funk 1976: 205). Funk concludes that the area was used repeatedly as a 

seasonal campsite with families occupying their own space. 

The Kings Road site was found to the north of West Athens Hill on clay flats between West Athens and 

West Coxsackie. A large collection of chipped stone tools, many of which were manufactured from 

Pennsylvania jasper, were recovered from the site, but the principal raw material for tool production was 

Normanskill flint.  

Dutchess Quarry Cave is located in Orange County. The site consists of a solution cavity in a dolomite cliff. 

A fluted point was found associated with caribou bone fragments, and an uncorrected radiocarbon date of 

10,580 B.C +/- 370 was obtained on the bone. Funk interprets this location as a hunter’s temporary refuge 

(Funk 1976: 223). 

Funks summarizes that whatever long distance movement of people and/or lithic materials may have been 

occurring during the Paleoindian period, the local supplies of high-grade lithic material (Normanskill and 

Coxsackie cherts) in the mid-Hudson Valley area meant that the first migrants into the area did not have to 

travel far for tool making materials. The variety of non-local materials found in sites in Greene County 

(adjacent to modern day Schoharie County) suggests that other settlement activities account for their 

presence. Funk concludes that such site locations may have been part of a large exchange network 

involving contact with other hunting and gathering bands centered in Pennsylvania (Funk 1976: 223).  

3.2 The Archaic period (ca. 9,000 – 3,000 years ago) 

The Archaic period is typically divided into three subperiods: Early, Middle, and Late. Their archaeological 

expression varies by region. In general, the Archaic period is defined in terms of broad-spectrum foraging 

patterns and settlement patterns adapted to modern environments of the Holocene Epoch. The earlier two 

subperiods are often identified in terms of diagnostic projectile points first defined in the mid-Atlantic region 

along the Carolina Piedmont. No Early Archaic period sites were known from the mid-Hudson River valley 

at the time of Funk’s synthesis, and none appear in subsequent cultural resources research. Funk (1976) 

observes that Archaic period sites in the Hudson River valley tend to be small and characterized largely by 

lithics with few preserved organic remains. As a result, archaeologists have relied on using classic 

sequences of projectile point typologies to interpret the framework of the Archaic. There is a paucity of data 

for reconstructing subsistence and settlement patterns, and site location data are generally used to infer 

these patterns (Ritchie 1980).  

Archaeological sites are more abundant in the Late Archaic period throughout the region. Laurentian 

tradition sites are the most common Late Archaic manifestation, and sites containing Vergennes phase 

artifacts (Otter Creek points, gouges, ground slate points, ulus, and plummets) are well known in the 

Hudson River valley. Funk (1976) observed that Vergennes phase sites increased in frequency from south 

to north into the upper Hudson River valley.  

Archaic point styles from the Vergennes phase to the Vosburg phase and later, small-stemmed and 

Susquehanna point styles have been identified from sites in the middle Hudson Valley with stratigraphic 

integrity. For example, the Lotus Point site, located in Catskill, New York, contained one Otter Creek point 

in stratum five. Stratum four of the Lotus Point site produced Vosburg points, broad-stemmed, narrow-

stemmed, and narrow side-notched points. Other sites in the middle Hudson River valley with similar 

components are Fish Club Cave, near Ravena; and the Hound Dog Rockshelter in Greene County. The 
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latter site contained two stratigraphic units. The lowest unit produced one Otter Creek point base (Funk 

1976).  

Sites containing transitional or terminal Archaic deposits have also been found in the mid-Hudson River 

valley. These sites often contain cultural materials clearly attributed to the Woodland period as well. Sites 

containing transitional lithic artifacts (i.e., Orient Fishtail projectile points) include the Tufano site, which is 

located at Fourmile Point in the Hudson River north of Athens, Greene County; the Bronck House 

Rockshelter, which is located in Coxsackie Township, Greene County; and the Zimmerman Rockshelter, 

which is located in close proximity to the Bronck site and is another small rockshelter within the limestone 

face of the Helderberg escarpment (Funk 1976).  

3.3 The Woodland Period (ca. 3,000 – Contact) 

Regional diversification increased during the Woodland period with the adoption of agriculture introduced 

from the South; new technologies, such as the manufacture of pottery; and the origins of Native American 

tribes reported at the time of contact with Europeans and in existence today. Like the Archaic period, it is 

subdivided into early, middle, and late subperiods. In broad outline, the earliest culture in eastern New York 

is identified as Adena. It is followed by Point Peninsula, Owasco, and finally Iroquois in the Late Woodland 

period. 

Few Early Woodland period sites are reported from the mid-Hudson River valley. Important and well-

documented sites from the mid-Hudson valley are predominately Middle Woodland period in age. For 

example, the Tufano site (Greene County, New York) is a rich, Middle Woodland habitation site with 

numerous burials, pit features, hearths, and post molds. A radiocarbon date returned a date of A.D. 700 +/- 

100 years (Y-1382). The artifact assemblage is typical of the Middle Woodland period and includes 

diagnostic ceramics (Point Peninsula, Jack’s Reef). One unique elbow pipe was excavated in a burial. 

Diagnostic projectile point forms include Levanna, Jack’s Reef Pentagonal, Fox Creek, and Rossville. 

Faunal and floral remains from the numerous pit features identified on the site provided data on subsistence 

practices. White-tailed deer and sea sturgeon were the most common food species identified with much 

lesser numbers of black bear, turkey, woodchuck, and turtle. Charred hickory nuts suggest a fall occupation 

(Funk 1976). 

Another well-documented Middle Woodland location is the Black Rock Site, which is a large, open-air site 

near the Hudson River in Athens, Greene County. The site is known from extensive surface collections 

from disturbed contexts, and from excavations in a dense midden component. As with the Tufano site, the 

Black Rock site contained numerous burials and pit features, assignable “almost exclusively” to the late 

Middle Woodland period. The majority of ceramics are late Point Peninsula (Kipp Island phase), associated 

with Levanna and Jack’s Reef projectile point types. A radiocarbon date of A.D. 850 +/- 95 years (I-3444) 

supports the late Middle Woodland designation. Also like the Tufano site, white-tailed deer and sea 

sturgeon are the highest represented species in the faunal list, with a wide variety of other species present. 

No floral remains were recovered (Funk 1976).  

Late Woodland period sites are not unknown from the mid-Hudson River valley, but they appear to be much 

less common than Middle Woodland sites. Of particular note is the Bronck House Rockshelter, where the 

uppermost cultural stratum was designated Late Woodland II (historic Iroquoian) based on the presence of 

trade goods and diagnostic Iroquoian pottery (Kingston Incised and Oak Hill) (Funk 1976).  
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A final observation on rockshelter sites located along the mid-Hudson River valley is that sites were 

“probably a briefly and intermittently occupied camp for parties of hunter-gatherers and later agriculturists, 

who exploited the animal food resources of the surrounding terrain during the fall and winter” (Funk 1976: 

123).  

3.4 Native American Occupation at the Time of Contact 

As reported by Hartgen Archaeological Associates, Inc. (1987: 6), the Schoharie Creek valley was a 

borderline between the Mohawks to the west and the Mohicans (or Mahicans) to the east. This changed in 

the mid-1600s, when the Mohicans relinquished all of their lands to the west of the Hudson to the Mohawks. 

During the French and Indian Wars and the American Revolution, the Iroquois fought on the side of the 

British in the Schoharie County area. After defeat of the British, the Mohawks resettled in Canada, leaving 

the Schoharie County area open to further European settlement that had begun in the late 1600s. 

3.5 Initial Agricultural Settlement (1600s to 1800) 

In the latter part of the 1600s Dutch fur traders began traveling through the area to hunt and barter for skins, 

while scouts and woodsmen in the 1700s used the region as a short cut between the Hudson River valley 

and the Niagara Frontier (Hartgen 1976: 7). 

Blenheim Patent, one of the first towns formed in Schoharie County, was a 40,000-acre tract of land located 

in southern Schoharie County, which comprised parts of the present townships of Blenheim, Gilboa, and 

Jefferson in Schoharie County and a small portion of the northeast corner of the township of Stamford in 

Delaware County. The tract was surveyed for the first time in 1738 by the province of New York during the 

reign of King George II (Sherwood 1992: 3). Nothing is known of transactions relating to Blenheim Patent 

between 1738 and 1769. On November 23, 1769, King George II granted title to the 40,000 acres of land 

to 41 patentees headed by John Weatherhead and John Butler. The first recorded families to settle in the 

area prior to 1776 were the Beaucraft and Mattice families, including Hendrick Mattice, who built a mill on 

the West Kill (Manly 1974: Section 8).  

As of 1781, after the Revolutionary War, the 41 original patentees had been reduced to 26 or their heirs. 

(About 15 of the original patentees are known to have been connected with the English colonial government 

in New York, or were Tories.) Between 1781 and 1796 John Lansing and James Homer Maxwell became 

the sole owners of Blenheim Patent. By 1800, Blenheim Patent had been divided among four owners (John 

Lansing, Cornelius Ray, John Tayler, and Francis Bloodgood) proportionate to their respective capital 

investments, and within that framework into lots which were representative of hill land, valley land, lots 

bordering watercourses, mill sites, salable timber, and potential quarries. A review of the assignment of lots 

indicates that Lansing and Ray owned about two-thirds of the patent in equal parts, and that Bloodgood 

and Tayler owned the other third in equal parts (Sherwood 1992: 4). 

Tayler and Bloodgood promptly began to sell their lots to settlers; by the 1830s these men were no longer 

owners of property located in Blenheim Patent. Lansing, however, sold lots outright to settlers and granted 

various leaseholds, including one to Abraham Shoemaker from ca. 1800 to 1804 on the land on which 

Lansing Manor is currently located. The Tenant House on the Lansing Manor property was most likely 

constructed at this time because the building is comparable to other Schoharie Valley farmhouses built 

during the first decade of the nineteenth century (Sherwood 1992: 45). Ray managed his lands exclusively 

with a leasehold quit-rent system (Sherwood 1992: 5). 
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During the early settlement era, agriculture and rural life shared some important characteristics in common. 

As everyone was engaged in the same basic processes of occupying the land and clearing it, the processes 

resulted in such products as logs, potash, maple sugar, cash grains, and whiskey, sent to market on 

rudimentary transport routes such as the first turnpikes. Small herds and harvests met local and family 

needs. Buildings were basic; most people lived in small log houses and often lacked barns or other farm 

outbuildings. Thus an 1819 deed from Lansing to Sutherland, which states that Shoemaker had a barn on 

the property, is noteworthy. The building, now demolished, demonstrated the typical early Schoharie Valley 

farmstead plan: the linear distribution of animal barns on an axis with the tenant house at the end of a farm 

lane (Sherwood 1992: 17-18). 

Several turnpikes crossed the southern part of Schoharie County, which opened the area to settlement in 

the early 1800s. The Susquehanna Turnpike from Catskill to Unadilla, a primary western route from the 

Hudson River valley, crossed Schoharie Creek at Gilboa and was joined just west of Gilboa by a well-

traveled alternative route known as the Windham Turnpike. The Delaware and Albany Turnpike crossed 

Schoharie Creek at North Blenheim (formerly Patchin Hollow) and continued west through Schoharie 

County as the Blenheim and Jefferson Mountain Turnpike. The Gilboa and Jefferson Turnpike linked these 

primary routes, following Minekill Creek northwest from Gilboa (LoRusso 2004: 3). 

3.6 Development of Lansing Manor (1819 to 1860s) 

On November 8, 1827, John Lansing conveyed 120 acres of land formerly occupied by Abraham 

Shoemaker, including a barn and improvements thereon, to the Hon. Jacob Sutherland and his wife 

Frances Lansing Sutherland for the sum of one dollar for Sutherland’s family to occupy the land in order to 

manage Lansing’s estate (Rennenkampf 1973: Section 8). The Sutherlands had begun to reside on the 

property in 1819, and the Manor House was built for them as a commitment from Lansing (Sherwood 1992: 

6).  

The Sutherlands resided at the Manor House from at least 1819 to 1836, when they moved to Geneva, 

Ontario County, New York, because Judge Sutherland had been appointed Justice of the New York 

Supreme Court of Judicature. Prior to and immediately after their removal to Geneva they liquidated their 

outright holdings in the Blenheim Patent by sale, and as leases expired, lands held by them were sold. As 

of the mid-1850s, the Sutherlands were no longer owners of record of property within the boundaries of 

Blenheim Patent. Between 1836 and 1852, members of the Ray family were the remaining owners of 

Blenheim Patent lands; and as absentee owners they were among the persons who broadened the scope 

of leasehold land tenure within the patent, particularly the quit-rent system, which came to an end in 

approximately 1852, at which time tenants were able to purchase their leaseholds from the absentee 

landlords (Sherwood 1992: 6, 10). 

Numerous roads were built across Mine Kill Creek in the 1830s and 1840s as farm-to-market connectors 

to the turnpikes. By the 1850s a road from North Blenheim to the Gilboa-Jefferson Turnpike crossed the 

creek just west of Mine Kill Falls, on the general course of present day Route 30. Historic maps show that 

this road approached the creek near the existing crossing, but jogged sharply to the west to cross the 

shallows above the falls. The dwelling of Peter Mattice, a saw mill, and the Mine Kill Post Office were 

located at the crossings in the 1850s and 1860s at the southern point of the former Lansing Manor Land 

within the B-G Project boundaries (Wenia and Lorey 1856; Stone and Stewart 1866). A family cemetery, 

which is still extant, was established on a hill overlooking the north side of the creek (LoRusso 2004: 3). 

Just south of the Mattice Property was the Lansing Turnpike, which ran eastward crossing over the 
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Schoharie Creek. Remnants of the bridge abutments and road bed can be found at various points along 

the former route. 

3.7 Emergence of Dairy Farming and the Modern Period (1870s-1973) 

Just north of the project boundary is the town of North Blenheim and by 1872-73, there were two churches, 

two schools, two hotels, two stores, two wagon shops, two blacksmith shops, a harness shop, a shoemaker 

shop, a tailor shop, a paint shop, a grist mill, two saw mills, a sash and blind factory, and about 50 dwellings. 

Wheat, butter, hops, wool, and broomcorn were important agricultural products, and the village was a center 

that serviced farm families for miles around (Manly 1974: Section 8). 

Following the opening of the Ulster and Delaware Railroad through Grand Gorge in 1879, which hauled 

freight and passengers from New York to Roundout, Roxbury, and points north, the late nineteenth century 

saw the emergence of dairying as the primary economic product on farms in the region. Milk and other dairy 

products, such as cream and butter, could be transported to metropolitan markets. This is evidenced by the 

large Dairy Barn (present Visitors Center) at Lansing Manor. Erected by Olney J. Spring in 1881, the barn 

is one of the oldest of the large dairy barns in the Schoharie-Delaware County area (Sherwood 1992: 19). 

Aside from the corn crib, which dates from the early years of the twentieth century, the large barn and the 

Harder silo (1896-1911) are the most recent structures built in connection with Lansing Manor’s operation 

as a dairy farm. Following the building of the large barn, the Springs razed several of the older buildings on 

the property and relocated others to integrate them with the needs of the dairy economy, such as moving 

the laundry from the rear of the house to the side yard to serve as a creamery. Such was a typical 

occurrence on all large farms in the area during the last years of the nineteenth century, an economy of 

maintenance made possible by placing the space requirements of several functions under one roof 

(Sherwood 1992: 19). 

The next shift in the agricultural system began around the turn of the twentieth century. Following the 

national trend, the rural population was already declining in the late nineteenth century, but the number of 

farms actually did not peak until sometime in the first decade of the twentieth century. This trend coincided 

roughly with a major shift from farm butter making and diversification, to relatively specialized fluid milk 

dairying. After 1910, farm numbers dropped, and average farm size rose as farm families adjusted to new 

circumstances. Depression conditions starting in the 1920s buffeted agricultural communities. The 

agricultural economy revived with the Second World War, but by that time federal policy had shifted from 

keeping farm people on the land to actively encouraging urbanization and a smaller number of highly 

capitalistic farms. So though farm prosperity rose (at least temporarily), agrarian communities continued to 

empty out. While still mostly dairy farms, between 1935 and 1969, the number of farms in Schoharie County 

decreased and between 1945 and 1969, the amount of farm acreage also decreased (Uhl, Hall, and Rich 

1972: Appendix 2). The automobile, school consolidation (occurring only in the 1950s), and the availability 

of goods manufactured more cheaply elsewhere resulted in the decline of small village industries and 

favored larger centers that served a bigger rural hinterland. Places such as North Blenheim were no longer 

commercial trading centers but became small residential centers (Manly 1974: Section 8). 

On May 21, 1968, Governor Nelson A. Rockefeller signed a bill authorizing the Power Authority to develop 

pumped storage facilities. On August 15 of that year, after investigating various sites across the state were 

completed, the Power Authority applied to the Federal Power Commission (FPC) for a license to construct 

the 1,000 megawatt (MW) Blenheim-Gilboa Pumped Storage Project. On June 6, 1969, the FPC issued a 

license to the Power Authority and on July 12, ground was broken starting construction of the B-G Project. 
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In 1972, the Power Authority acquired Lansing Manor, by then known as Beechwood Farm, as part of the 

development of the B-G Project. On July 5, 1973, Blenheim-Gilboa generated its first power, and on 

December 17 of that year, the project reached full power production. In 1990, the Power Authority 

designated the Blenheim-Gilboa Pumped Storage Project as the George L. Ingalls Pump-Generating Plant 

in honor of George L. Ingalls, the Authority’s former vice chairman and, at the time, the longest-serving 

trustee in its history (Times Union, October 3, 1990; Page B9).  
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4.0 Background Research 

In accordance with the RSP, background research was conducted to identify and examine relevant sources 

that contain historical and archaeological information on the B-G Project area in order to develop Precontact 

and Historic period contexts for constructing an archaeological sensitivity model. Background research 

generally included reviewing various maps, including topographic, geologic, soil, and historic (i.e., 

nineteenth-century gazetteers and atlases, and twentieth-century United States Geological Survey (USGS) 

maps showing development, roads, and dwellings) and reviewing archaeological reports relevant to the B-

G Project area that are maintained at the New York SHPO in Waterford, New York. 

Background research was completed in consultation and with the assistance of Dr. Nancy Herter, Unit 

Program Coordinator for the Division of Historic Preservation, New York SHPO, and in consultation with 

Mr. Robert F. Panepinto, Cultural Resource Specialist for the Power Authority. 

4.1 Mapped Information Review 

Three different kinds of mapped data were reviewed: the B-G Project environment prior to construction, 

information on soils, and information on bedrock geology. 

Figure 4.1-1 is a USGS topographic map of the B-G Project area from the early twentieth century (15 

minutes series, Gilboa Quadrangle, NY, 1903) depicting elevations contoured in 200-foot intervals. It 

demonstrates the steepness of the Schoharie Creek valley walls for almost all of the project area. The only 

flat land around the B-G Project was adjacent to the Schoharie Creek and generally on the east side of the 

creek, which was farmed in the nineteenth and twentieth centuries. The map identifies where old roads and 

houses once stood. The portion of the Creek inundated by the B-G Project was not heavily occupied in the 

area of North Blenheim, in contrast to what the map depicts south of the project around Gilboa. The picture 

that emerges of the pre-inundated geographical and cultural landscape is of a very rural environment that 

was topographically controlled to the east and west by steep terrain and farmed in those areas where wide 

bends in the creek created arable lands largely on the east side of the Lower Reservoir.  

These topographic controls also influenced where Native American land use could have occurred within 

the B-G Project’s APE. People did not live in steep areas, nor did they live far from water bodies. In a 

detailed study of Precontact site locations in New York, archaeologist Robert Funk found that the majority 

of archaeological sites were located within 300 feet (91 m) of water (Funk 1993). Similarly, Arthur Spiess, 

using a database of more than 4,000 Precontact period sites in Maine found that 95% of sites were located 

less than 100 feet (30 m) from water (Spiess 1994). The places where Native American occupation may 

have occurred are generally the same places where Euroamericans would have farmed in the Project area. 

In other words, the steep terrain around the perimeter of the Lower Reservoir above full pool has low 

sensitivity for both Precontact period and Euroamerican archaeological sites. The bottom lands along the 

Schoharie Creek margin that were level floodplain and used for farming are sensitive for archaeological 

resources. 

Soil data were examined to evaluate whether some soils were more or less better for occupation (USDA 

1969). For Native American use, this would have been locations where soils were well drained or beneficial 

to farming. Soils good for crop growing were the important factor for Euroamericans. Three soils dominate 

the B-G Project area: the Barbour-Basher-Middlebury Association, the Lordstown-Mardin Association, and 

the Schoharie Association. All three soil types are reasonably deep, well-drained soils. The first soil 

association occurs mostly along the Schoharie Creek and is valuable for agricultural use. The Lordstow-
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Mardin Association is the most common soil found in Schoharie County and is found predominantly on 

rolling or gentle to steep slopes. The Schoharie Association occurs where glacial lakes were formerly 

located. Although soil data can provide information on where Native Americans and Euroamericans may 

have lived, in this case because all soil associations are reasonably deep, well-drained soils, the soil data 

provide little information to distinguish where people may have lived. 

The last type of mapped data reviewed was surficial geology (Caldwell and Dineen 1987). For the majority 

of Native American use of the North American landscape, stone was collected and quarried for 

manufacturing tools, at least non-perishable tools that are recovered as artifacts in archaeological sites. 

Two types of tools were made: chipped stone and groundstone. Both types required very specific types of 

rock for their manufacture. Chipped stone tools were manufactured from fine-grained rocks that produced 

a predictable conchoidal fracture. Groundstone implements were manufactured from tough volcanic and 

metamorphic rock that could be shaped by grinding and polishing. Rock outcrops exist all around the Project 

(NYPA 2014). All of the rock outcrops mapped in the B-G Project area consist of Paleozoic sedimentary 

rocks that are draped with glacial till (Fisher et al. 1970). None of these shales and sandstones would have 

been useful for making either chipped stone tools or ground stone tools. In other words, the surficial geology 

of the project would not have lent itself to Native American use of the area.  

4.2 Review of Existing Archaeological Information 

Dr. Nancy Herter of the New York SHPO reviewed the New York State archaeological file database with 

the Power Authority’s representatives on May 23, 2012, and again on October 15, 2015. This database 

was the only one that Dr. Herter identified as pertinent to the project. Very few archaeological sites are 

recorded from the B-G Project area. In fact, only one Precontact period site is recorded (A095-08-011) from 

within the Lower Reservoir, and there is no information about either what was found at the site or what 

cultural time period it belongs to. Four Historic-period archaeological sites have been reported in the B-G 

Project area, one of them being Lansing Manor. Two of the Historic period sites (A09501.000099 and A095-

08.0008) were previously recorded based on historic map review and cultural resources survey. The 

Historic archaeological sites are remnants of cellar holes located on the flood plain of the Schoharie Creek 

prior to inundation. They probably represent the disturbed foundation stones of houses depicted on the 

1903 USGS topographic map in Figure 4.1-1. They have never been field checked because their exact 

locations are not known. The third site (A09508.000011), which is located within the Project APE, is 

reported as “scattered pieces of field stone that appear to be foundation stone.” Last, Lansing Manor is also 

considered an NRHP eligible Historic period archaeological site as well as a Historic Structure. Several 

cultural resources management investigations have taken place at this National Register site due to on-site 

activities that necessitated ground disturbances (e.g., Hartgen Archaeological Associates, Inc. 2005, 2009a 

and 2009b). 
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5.0 Sensitivity Model 

A sensitivity model was developed based on consultation with the New York SHPO and the background 

research discussed above to identify locations within the B-G Project’s APE that are likely to contain 

archaeological resources. The sensitivity model identified the following environmental variables that 

correlated with the locations of known sites: steepness of terrain, proximity to a waterbody, and presence 

of arable soils. As discussed in Section 4.0, several environmental variables often used in a sensitivity 

model to identify locations that are likely to contain archaeological resources were not included in the model. 

These variables included soil types and surficial geology. The soils were not sufficiently different to contrast 

them, so they did not offer predictive value. In addition, the project APE does not contain surficial geologic 

resources that would have been useful for making stone tools in the Precontact period.  

The variables were scored as either low or high for archaeological sensitivity depending on their value for 

assisting to predict where archaeological resources might be located. No scoring matrix was needed, 

because review of the variables indicated clearly that most of the APE scored low for both Precontact period 

and Euroamerican archaeological sensitivity due to the steepness of the terrain, which would have 

precluded camping or farming. The area around Schoharie Creek where there is level land adjacent to a 

waterbody and where arable soils are present scored high for both Precontact Native American and 

Euroamerican sites. This is supported by the New York SHPO’s site files documenting archaeological sites 

in the Lower Reservoir, although these sites have not been confirmed. The mouth of Mine Kill Creek also 

scored high because it is an area where two waterbodies come together and where terrain is level. The 

field visit described in Section 6.0 examined the two high-sensitivity areas (i.e., the mouth of Mine Kill Creek 

and portions of the old floodplain that were exposed at low water). Figure 5.0-1 is map of the B-G Project 

APE identifying the location of the high-sensitivity areas that were reviewed in the field.  
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6.0 Field Reconnaissance Visit to the Project 

A field reconnaissance of the B-G Project was conducted on October 15, 2015. Weather conditions were 

optimal for the pedestrian and vehicular survey. Those in attendance were representatives of the Power 

Authority, including Mr. Robert F. Panepinto, Mr. Robert Daly, and Ms. Tara Groom; Dr. Nancy Herter, Unit 

Program Coordinator, Division of Historic Preservation for the New York SHPO; and Dr. Richard Will, 

Project Archaeologist, TRC Environmental Corporation. The purpose of the field reconnaissance was to 

calibrate the sensitivity model and eliminate areas from further survey as warranted. The field 

reconnaissance focused on visual examination of those portions of the B-G Project APE with landforms 

that have the greatest potential to contain archaeological resources, as well as confirmed areas of 

disturbance, steep slope, and wetlands, which would have little potential to contain in situ buried 

archaeological resources. The purpose of the field reconnaissance visit was also to examine conditions in 

the fluctuation zone of the Lower Reservoir as they existed on that date in order to determine whether 

Native American and Euroamerican people may have lived in any areas other than the bottomlands around 

the former course of Schoharie Creek. On the date of the field reconnaissance, the elevation of the Lower 

Reservoir was at 867 feet, or 33 feet below full pool.  

The visit began with a tour of the Blenheim-Gilboa Visitors Center located east of Route 30 in North 

Blenheim, New York. The Visitors Center is located in a former dairy barn associated with the National 

Register listed Lansing Manor house (1818) and associated outbuildings, yards, and fields. The listing of 

this historic property in the National Register safeguards much of it from unwarranted disturbances. When 

maintenance and other activities that disturb the ground in the property are necessary, the Power Authority 

consults with the New York SHPO regarding recommendations for archaeological testing. No changes at 

Lansing Manor that would result in ground disturbance are proposed in connection with the relicensing 

process; therefore, no additional archaeological investigation at Lansing Manor is recommended. 

The group traveled to those portions of the lower reaches of Mine Kill that are located within the B-G Project 

APE and accessed off Route 30 in Mine Kill State Park. This area was considered potentially 

archaeologically sensitive because it could have provided canoe access for Native Americans between 

Schoharie Creek and lands to the west. The group walked the distance of Mine Kill from the falls near Route 

30 to where it empties into the Lower Reservoir. At the time of the visit, Mine Kill was narrow (no more than 

5.0 m wide) and shallow (less than 30 cm deep) for most of its distance until reaching the Lower Reservoir. 

The upper reaches of Mine Kill meander through a narrow, steep-sided valley. The creek bed is flat and 

choked with rocks. There is some evidence of erosion including undercut banks and some toppled trees 

occurring above the influence of the lower reservoir. The Mine Kill Falls are so far removed from the Lower 

Reservoir that the erosion observed is naturally induced.  

The character of Mine Kill changes dramatically at the Lower Reservoir. The small creek meanders over a 

broad, flat, and shallow floodplain. At the time of the field visit, the floodplain was overgrown (Figure 6.0-1 

and 6.0-2). Importantly, as Figure 6.0-2 demonstrates, the sediments along the creek margins have been 

entirely reworked by the action of fluctuating water levels (Lennihan 1981; Lawson, 1985; Will and Clark 

1996). The area may have been archaeologically sensitive, but that sensitivity assessment has to be 

revised due to the observation that no intact soils remain in the area. Much of the fine sediment has been 

removed by water action leaving behind a mixture of cobbles and stones. The substrate underfoot is soft 

and unconsolidated in many places, making walking hazardous along the creek’s margins. As Figure 6.0-

2 also documents, the backshore is stable and vegetated to the high-water line. The topography behind the 
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backshore is steep enough such that it would not have been a location where Precontact period people 

would have established either camps or villages.  

The group continued south along the shore of the Lower Reservoir and then hiked west up the transmission 

line corridor to where it joins with Mine Kill Road, which was formerly a portion of the nineteenth century 

Lansing Turnpike (Stone and Stewart 1866). Figure 6.0-3 shows the Lower Reservoir from the transmission 

line corridor looking south. It documents the same conditions observed at the mouth of Mine Kill and shows 

the Schoharie Creek meandering across a broad and flat flood plain that was formerly agricultural fields 

before inundation. Again, the Lower Reservoir banks at full pool are well vegetated and the land behind 

them rises rather sharply, making Precontact period Native American use of them for settlement unlikely. 

The sediments around the creek appear to have been reworked here as indicated by the rock-covered 

banks of the creek.  

Schoharie Creek north of the Lower Dam was also visited to obtain a view of what the creek looked like 

before it was impounded to the south. Much of this area has been reworked to provide a spillway. The area 

looking farther to the north shows a typical, steep-sided valley with a small creek traversing it. Tall, bedrock 

outcrops are visible on the eastern side. It does not appear to be archaeologically sensitive based on the 

criteria that were used to define sensitivity. 

The east side of the Lower Reservoir was accessed along Valenti Road and the Power Plant Access Road. 

Figure 6.0-4 shows the Lower Reservoir photographed from the Power Authority’s parking lot on the east 

side of the B-G Project looking northwest across the Lower Reservoir to the boat launch. The Lower 

Reservoir is wider here because the old creek valley was deeper here. High-water backshore conditions 

remain the same and depict a well-vegetated shoreline that is backed by steep terrain. Much of the western 

shoreline is buttressed by limestone outcroppings (Figure 6.0-5), and the shoreline shows extensive 

reworking as indicated by the rock-strewn fluctuation zone (Figure 6.0-6). None of the areas observed on 

the west side of the Lower Reservoir appeared suitable for Precontact Native American settlement. If 

settlement by Native Americans occurred on lands beneath the Lower Reservoir at high water, then they 

are likely to have been plowed during the historic period or entirely reworked and secondarily deposited 

after dam construction. 

The last area visited was the Upper Reservoir, which was not identified as archaeologically sensitive. This 

initial conclusion was confirmed with the road-side visit that confirms extensive alteration of the landscape 

by Project construction except at its far western end. The southern portion of the Lower Reservoir is shown 

in Figure 6.0-7, which was photographed from the Upper Reservoir.  
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Figure 6.0-1: Mine Kill Creek Looking West from its Mouth in the Lower Reservoir 
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Figure 6.0-2: The Mouth of Mine Kill Creek, Looking North 
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Figure 6.0-3: View of the Lower Reservoir Looking South from the kV 345 

Transmission Lines on the West Side of the Lower Reservoir 

  



Blenheim-Gilboa Pumped Storage Power Project (FERC No. 2685)  
Phase IA Archaeological Survey 

 

 

 

  | 22 

 
Figure 6.0-4: East Side of the Lower Reservoir from the NYPA Parking Lot Looking 

Northwest to the Boat Launch 
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Figure 6.0-5: Limestone Outcroppings in the Lower Reservoir Along the West Shore 

North of the Boat Launch 
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Figure 6.0-6: Rock Strewn Fluctuation Zone in the Lower Reservoir Along the West 

Shore South of the Boat Launch 
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Figure 6.0-7: View of the Southern Portion of the Lower Reservoir Taken from the 

Upper Reservoir  
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7.0 Conclusion and Recommendations 

Several conclusions can be drawn. First, only the bottomlands in proximity to the former creek channel of 

the Schoharie are likely to be sensitive for archaeological cultural resources, and this is true only where 

there is little topographic relief. Those lands were conducive for both Native American and Euroamerican 

occupation. The remainder of the backshore around the Lower Reservoir at high water is steep or bedrock, 

buttressed with few areas available for Precontact period settlement or Euroamerican farming. The site visit 

along Mine Kill Creek and into the fluctuation zone of the Lower Reservoir confirms this conclusion.  

Second, the fluctuation zone of the Lower Reservoir, the area where archaeological Precontact period sites 

may have been located and where Euroamerican sites are located (probable house foundations), is 

regularly subjected to the effects of water erosion. The exposed surfaces have been scalped and 

redeposited as smooth, level terrain, which is a product created by natural processes (wave action on a 

beach) or artificial processes, such as manipulated water levels (Will and Clark 1996). Additionally, the 

fluctuation zone surface that was exposed at the time of the site visit consisted of a jumble of silts, sands, 

and rock. No normal till fabric (i.e., layer materials) was observed anywhere. Consequently, any 

archaeological materials that might be exposed or even buried within the sedimentary deposits in the 

fluctuation zone would not be in primary archaeological context. Their integrity would be compromised.  

Third, a Phase IB testing program to locate additional sites is not justified because there are no areas 

sensitive for testing except in the fluctuation zone. Shovel test pits in that zone could yield artifacts or 

uncover foundation stones, but none of these discoveries would produce archaeological materials in 

primary context because all of the original soils have been reworked. Consequently, no further 

archaeological investigation of the B-G Project’s APE is recommended.  
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Executive Summary 
This study provides a qualitative analysis of potential fish entrainment at the Blenheim-Gilboa Pumped 
Storage Power Project (B-G or Project). Based on the physical and operational characteristics of the pump-
turbines, reservoirs, and intake structures at the Project, the life histories, habitat preferences, behavior, 
and swimming capabilities of the fish species found in the Upper and Lower Reservoirs were evaluated to 
qualitatively determine which fish species and life stages have the potential to become entrained during 
generation and pumping phases of operation. Survival of potentially entrained fish through the pump-
turbines was also evaluated by: 1) reviewing available entrainment survival field studies at other 
hydroelectric facilities with turbine types and sizes similar to those at the Project; 2) performing calculations 
which theoretically predict turbine passage survival using a blade-strike model; and 3) comparing the 
differences in water pressure a fish would experience passing through the Project during both pumping and 
generating conditions at varying reservoir elevations. 

The intake structures in the Upper and Lower Reservoir have attributes that minimize the potential for fish 
entrainment. Although velocities immediately in front of the trashracks at the Upper Reservoir intake could 
approach 3.28 fps during generation at hydraulic design capacity of the units (12,800 cfs), exceeding the 
swimming speeds of some fish species present in the Upper Reservoir, other factors contribute to reducing 
the entrainment potential in the Upper Reservoir during generation. These factors are primarily related to 
the absence of a natural shoreline (i.e., suitable shoreline habitat) near the intake structure and the depth 
of the intake structure. The area around the intake does not provide shoreline (littoral zone) or rearing 
habitat for structure-oriented fish species. 

Conversely, the intake structures in the Lower Reservoir are comparatively large and each opening serving 
the four units has a vertical elevation range of 66 feet. Maximum velocities observed near the intake opening 
during pumping were 1.95 fps when all four units were operated near Project capacity. This allows most 
fish species to swim away from the intake velocity field and avoid entrainment. Entrainment potential at this 
location is also minimized due to the lack of shallow riparian zone habitat that would be attractive to many 
fish species. 

The Project reservoirs support a warmwater and coolwater fishery supplemented with trout and Walleye 
stocking. There are no diadromous, or rare, threatened or endangered fish species in the Project reservoirs. 
The assessment of fish life histories, habitat preferences, behavior, and swimming capabilities, along with 
Project characteristics and operations identified fish species that may be susceptible to entrainment in the 
Upper Reservoir are listed in the table below. These fish species include adult panfish, which may move to 
deeper water in winter to seek thermal refuge, forage fish (shiners), which are generally weaker swimmers, 
and smaller bottom-oriented fish. Juvenile Walleye may be susceptible to entrainment based on habitat 
preferences and swimming performance. In the Lower Reservoir, this assessment determined eight species 
of juvenile fish are susceptible to entrainment: four forage species (Alewife, Emerald Shiner, Spottail Shiner 
and Logperch) and four benthic-oriented species (Brown Bullhead, Yellow Bullhead, Stonecat and 
Margined Madtom).  

The table below summarizes the fish species and life stages (spawning, adult or juvenile) susceptible to 
entrainment at the Project. Although there are other ways that fish could have entered the Upper Reservoir, 
such as “bait bucket” introductions or bird-mediated dispersal, the fish community in the Upper Reservoir 
has most likely been established in large part through historical entrainment from the Lower Reservoir, 
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likely from small fish and early life stages that have been entrained while pumping and survived to colonize 
the Upper Reservoir.   

Consistent with the qualitative entrainment classification, a review of scientific literature indicated that small 
fish are the most likely to be entrained based on swim speed. Additionally, the EPRI (1997) database on 
entrainment and turbine passage survival was reviewed and revealed that fish less than 8 inches in length 
are more likely to survive entrainment should it occur. For example, survival of fish less than 8 inches in 
length that passed through Francis turbines with similar hydraulic capacities to those of the Project was on 
average 85 to 95%, while the survival of fish larger than 8 inches was on average 84 to 88%. However, 
most fish greater than 8 inches are not likely to become entrained due to their swimming performance, 
which enables them to escape entrainment. According to the analysis in this report, most of the fish likely 
to be entrained at the Project are small fish such as Alewife, minnow species or juvenile life stages which 
in turn experience high survival during turbine passage. 

In addition, a quantitative analysis of turbine passage survival was performed using a blade-strike model. 
The results of analysis using specific Project characteristics indicate that turbine passage survival was 
calculated to be above 95% for fish less than 8 inches in length, and above 83% for fish greater than 8 
inches in length during both pumping and generating modes of operation. 

Finally, a comparison of the differences in pressure a fish would experience passing through the Project 
during both pumping and generating conditions and at varying reservoir elevations was conducted. The 
comparison indicated that under most operating and water surface elevation scenarios, the differences in 
pressure any entrained fish would experience during passage would not cause mortality. The exception is 
during pump-back when the Lower Reservoir is full and the Upper Reservoir is at its minimum operating 
level. The resulting pressure differential under this scenario may induce mortality in some individual 
physoclistous fish (fish with a non-vented swim bladder) such as bass, sunfish, and perch. 

In summary, entrainment risk to fish resources at the B-G Project is low overall due to the following: 

• Positions of intakes relative to fish habitat and typical seasonal and daily movements of fish, 

• Low velocities at both the Upper and Lower Reservoir intakes, 

• Of the individual fish susceptible to entrainment, most are either forage species or juveniles that 
are small in size and experience limited turbine passage mortality, 

• Larger fish are not likely to be involuntarily entrained due to swimming performance,  

• There are no diadromous or threatened/endangered species present in the Upper or Lower 
Reservoir, and  

• The stocked Walleye and trout species present in the Project reservoirs are not natural 
populations but are stocked as put-and-take recreational fisheries, and will not likely be entrained 
in large numbers because of their strong swimming ability compared to the intake velocities at the 
Project. 
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Fish 
Species 

Life 
Stage 

Entrainment Potential 
Length (inches) Upper 

Reservoir 
Lower 

Reservoir 
White Sucker Juvenile Minimal None 7.0 – 9.0 

Bluegill Adult Moderate None 5.0 - 7.0 
Green Sunfish Adult Moderate None 4.0 – 6.0 
Pumpkinseed Adult Moderate None 4.0 – 5.0 

Redbreast Sunfish Adult Moderate None 4.0 – 8.0 
Alewife (landlocked) Juvenile Minimal Minimal 2.5 – 3.0 

Emerald Shiner 
Adult 

Moderate 
None 3.0 – 4.0 

Juvenile Moderate 2.0 – 2.5 

Golden Shiner 
Adult 

Minimal None 
8.0 – 9.0 

Juvenile 1.5 – 4.3 

Spottail Shiner 
Adult 

Moderate 
None 3.0 – 4.0 

Juvenile Moderate 2.0 – 2.5 
Brown Bullhead Juvenile Moderate Moderate <8.0 
Yellow Bullhead Juvenile Moderate Moderate <8.0 

Margined Madtom 
Adult 

Minimal 
None 5.0 – 6.0 

Juvenile Minimal <5.0 

Stonecat 
Adult 

Minimal 
None 5.2 

Juvenile Minimal <5.2 

Logperch 
Adult 

Moderate 
None 4.0 – 5.0 

Juvenile Moderate 1.5 – 2.7 
Walleye Juvenile Moderate None 3.0 – 7.0 

Yellow Perch Adult Minimal None 4.5 – 9.6 
 

Categories of entrainment potential, based on the likelihood that a fish species/life stage will be located 
near the intake structures, are described as: 

 None – species/life stage (e.g., adult, spawning, or juvenile) are not known to prefer the habitat 
near the intake structures 

 Minimal – species may only occasionally be found occupying the habitat near the intake 
structures 

 Moderate – species routinely or seasonally found occupying the habitat near the intake structures  

 High – species likely to be found occupying the habitat near the intake structures 
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1 Introduction 
The Power Authority of the State of New York (Power Authority or NYPA) is licensed by the Federal Energy 
Regulatory Commission (FERC) to operate the Blenheim-Gilboa Pumped Storage Project (B-G Project), 
FERC No. 2685. The  B-G Project is located on Schoharie Creek, a tributary of the Mohawk River, in the 
northern Catskill Mountains, about 40 miles southwest of Albany, New York.  The original license was 
issued on June 6, 1969, and expires on April 30, 2019. As required by law, the Power Authority will be 
applying for a new license for the B-G Project on or before April 30, 2017. In accordance with FERC’s 
Integrated Licensing Process, the Power Authority filed a Proposed Study Plan (PSP) with FERC and 
relicensing stakeholders on September 22, 2014. The PSP included, among other plans, a study plan to 
conduct a Fish Entrainment/Protection Assessment. On January 20, 2015, the Power Authority filed its 
Revised Study Plan (RSP) with FERC, in which it responded to stakeholders’ comments on the PSP.  In a 
letter dated February 19, 2015, FERC issued its Study Plan Determination letter, in which it approved the 
Power Authority’s RSP for the Fish Entrainment/Protection Assessment Study Plan without modification. 

This purpose of this study is to perform a qualitative analysis of potential fish entrainment at the Project. As 
stated in the RSP, the objectives of the Fish Entrainment/Protection Assessment Study are to: 

• Characterize the physical and operational characteristics of the pump-turbines and intake structures of 
the Project; 

• Summarize the fish species present in the Upper and Lower Reservoir based on existing data; 

• Evaluate water quality conditions—specifically dissolved oxygen (DO) and temperature—at the intake 
locations to determine how these factors could affect the potential for fish entrainment; 

• Qualitatively evaluate which fish species and life stages have the potential to be entrained during 
generation and pumping phases of operation, based on habitat preferences and behavior; 

• Review entrainment studies conducted at similar pumped storage or large hydroelectric projects for 
relevance to potential entrainment and turbine passage mortality at the Project; and 

• Develop an estimate of turbine passage survival based on available information. 
 



Blenheim-Gilboa Pumped Storage Power Project (FERC No. 2685) 
Fish Entrainment / Protection Assessment Study 

 

 

 

  | 2 

2 Study Approach 
This study addresses the qualitative classification of entrainment and the probability of turbine passage 
survival at the Project using a review of relevant biological criteria as well as analysis of physical Project 
characteristics. Factors that can influence the potential for entrainment at a hydropower project include 
structural characteristics such as the size and depth of the intake structure, the velocity of water as it enters 
the intake structure, the location of the intake structure relative to fish habitat, and the biological and 
behavioral characteristics (e.g., size, movement or migration patterns, and habitat preferences) of the 
specific life stages of fish species present. Turbine survival rates can be affected by engineering factors 
such as the type of turbine, the number of blades, the blade spacing, the rotation speed of the turbine, and 
the water pressure created in the penstock, turbine, or tailwater. The following section summarizes the 
approach of this study and provides an outline for the analysis contained in this report. 

Intake and Turbine Configurations 
The first step in evaluating the potential for fish entrainment was to consider the physical features of the 
reservoirs, intake structures, and turbines that may affect entrainment and passage survival. Project 
features and dimensions were obtained from NYPA engineering drawings, historical photos taken during 
construction of the Project, and recent bathymetric surveys of the reservoirs. Section 3 describes the water 
intake structures and the pump-turbine configurations. 

Field Velocity Measurements 
Water velocity and the spatial characteristics of the flow field can influence entrainment. Field 
measurements were collected with a boat-mounted Acoustic Doppler Current Profiler (ADCP) in the vicinity 
of the intake structures during full capacity pumping (Lower Reservoir) and full capacity generating (Upper 
Reservoir). The results of field efforts are provided in Sections 3.1.3 and 3.2.3. 

Water Level & Water Quality Data 
Water level and water quality data were analyzed because the potential for fish entrainment can be affected 
by the following related factors: the reservoir water level (or storage capacity), the vertical temperature 
profile and location of a thermocline, and the DO concentration near the intake structures. 

Reservoir elevation duration curves were developed on an annual basis for each reservoir based on hourly 
data from 2002 - 2014. Bi-weekly water quality measurements were collected by NYPA in 2012 to gather 
baseline water quality information at the Project. The water quality data at the Upper and Lower Reservoirs 
were evaluated for DO and temperature profiles at the sampling locations closest to the intake structures. 
The profiles were then analyzed to identify trends in factors, such as the depth of the thermocline compared 
to the intake elevation, DO concentrations near the intake structures, and how these trends affect the 
potential for fish entrainment. The results of the water use and water quality analysis are provided in 
Sections 3.4 and 3.5. 

Fish Species 
The next step was to identify the species of fish present in each reservoir. A summary of the existing fish 
assemblage in both reservoirs is provided in Section 4. Life history characteristics and habitat preferences 
of each species at different life stages were reviewed in relation to reservoir intake configuration and water 
quality parameters. Based on these considerations, the fish species included in the entrainment analysis 
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were selected by determining which fish species, and at what life stages, are most likely to be present near 
the intake structures. 

Entrainment Analysis 
There is a diverse database available from entrainment and turbine passage survival studies conducted at 
numerous hydroelectric facilities that can be used to help characterize the potential impacts at the Project 
EPRI, 1997). Although the site characteristics and geographic locations vary, these studies provide an 
extensive database from which to estimate potential fish entrainment and survival. 

Some common trends in fish entrainment and correlations with a number of biological, environmental, and 
physical site conditions have been identified (FERC, 1995). General trends influencing the potential for 
entrainment are discussed in Section 5.1. A literature review of entrainment studies conducted at pumped-
storage hydroelectric projects is described in Section 5.2. 

A qualitative assessment of the likelihood of fish entrainment at the Project was conducted. The assessment 
considered physical factors such as water quality, reservoir size and depth, location of the intake, and intake 
velocity. Biological factors considered in the assessment included: fish species habitat preferences, fish 
size, swim speed, and seasonal and diurnal movements. The results of the qualitative entrainment 
assessment for both reservoirs are described in Section 5.3. 

Turbine Passage Survival 
Numerous investigations of fish turbine passage survival have been conducted, providing a considerable 
data set from which a qualitative approach to assessing turbine passage survival at the Blenheim-Gilboa 
Project was developed. Winchell et al. (2000) summarized turbine passage survival data reported in the 
EPRI (1997) database by turbine type and characteristics and fish size. Based on the consistency of results 
from numerous studies, it is apparent that fish size rather than species is the primary variable in determining 
the probability of survival through turbines (Franke et al., 1997 and Winchell et al., 2000). Smaller fish are 
more likely to survive turbine passage. Species-specific estimates of fish mortality through Francis type 
turbines (EPRI, 1992) indicate that survival rates across species are generally uniform. To estimate survival 
of fish that may be entrained and passed through the turbines at the Project, mortality studies conducted 
at similar hydroelectric facilities with similar turbine types and hydraulic capacities to those at the Project 
were examined. 

Additionally, theoretical predictions of turbine passage survival performed by the Department of Energy 
(DOE) (Franke et al., 1997) were used to estimate a survival rate using a blade-strike model. The model 
uses various turbine, fish and operations characteristics to calculate a strike and survival probability. 

A comparison of the differences in water pressure a fish would experience passing through the Project 
during both pumping and generating conditions at varying reservoir elevations was also examined to 
estimate adverse effects on potentially entrained fish due to changes in water pressure. 
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3 Blenheim-Gilboa Project Description 
The Project consists of an Upper Reservoir and Dike, a Lower Reservoir and Dam, conduits connecting the 
reservoirs, an underground powerhouse, and related facilities (Figure 3-1). Key features of the Project are 
described in further detail below. 

3.1 Upper Reservoir 
3.1.1 Reservoir Characteristics 
The man-made Upper Reservoir is situated on the top of Brown Mountain and was created by the 
construction of a dike with a crest elevation of 2,008 ft above mean sea level (msl) (1929 USGS Datum). 
At the full pool elevation of 2003 ft, the Upper Reservoir has a water surface area of 390 acres and a total 
drainage area of approximately 0.7 square miles. The Upper Reservoir has a total storage capacity of 
18,791 acre-ft. The operating range of the Upper Reservoir is between 1955 ft and 2003 ft. 

The majority of the shoreline of the Upper Reservoir is a steeply sloped, man-made embankment. The 
Upper Reservoir is generally bowl-shaped with steep banks and has approximately 3.5 miles of shoreline. 
The reservoir depth at full pool near the intake structure at approximately 72 ft, although the intake structure 
is submerged below the reservoir bottom (Figures 3.1.1-1 to 3.1.1-3). Away from the intake structure, the 
deepest area is approximately 80 ft at full pool located in the southwest area of the reservoir. Within the 
Upper Reservoir, littoral zone habitat is limited to the eastern shoreline since the remainder of the shoreline 
consists of angular rip-rap (2.1 miles) with little vegetation and steeply sloping banks. The aquatic habitat 
in the Upper Reservoir consists primarily of open water pelagic habitat, with the exception of four constant 
level ponds which are located in the northeast corner of the Upper Reservoir. The ponds were constructed 
to provide permanent spawning and rearing habitat for warmwater, nest-building fish species. The constant 
level ponds provide permanent littoral spawning habitat to help maintain fish populations in both the ponds 
and the reservoir. The Upper Reservoir has no tributary or outlet streams. 

3.1.2 Intake Configuration 
Figure 3-1 shows the location of the intakes in the two reservoirs. The Upper Reservoir is connected to the 
powerhouse penstocks by a 28-ft-diameter, 1,042-ft-long vertical shaft inside Brown Mountain, where it is 
joined at a right angle to a horizontal 906-ft-long power tunnel leading to a 460-ft-long manifold. At the head 
of the vertical shaft is a concrete morning glory intake structure located in the northwestern corner of the 
reservoir. The submerged intake structure has no gates or provisions for stoplogs and is approximately 250 
ft. from shore. The bell-mouth intake is 50 ft in diameter at its top surface. It feeds into a 45-ft-high conic 
section tapering from 38 ft at the end of the bell-mouth to 28 ft at the vertical shaft. The anti-vortex intake 
cover is a hexagonal shaped flat slab 125 ft across points and is supported above the surface of the intake 
by six vertical concrete piers spaced radially about the intake. The combination of this cover, and the 
position of the intake in an excavation below reservoir bed level, minimizes the flow field in the water column 
of the reservoir where most fish would be expected to dwell. 

Flow enters the intake laterally through six fixed, steel trashracks, which are attached to the outside of the 
piers to provide for self-cleaning of debris (Figure 3.1.1-2). The trashracks have a clear spacing of 5.25 
inches (PB Power, 2006). The gross area of the trashracks surrounding the intake (approximately 3,908 
square feet) and the maximum generation flow of 12,800 cfs were used to compute the intake velocity. The 
calculated maximum water velocity immediately in front of the trashracks at the Upper Reservoir intake 
equals 3.28 feet per second (fps) during generation at the hydraulic design capacity of the units (12,800 
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cfs/3,908 ft2). Additional project drawings and associated calculations to determine intake velocity are 
contained in Appendix B. 

The manifold divides the flow into four 12-ft diameter, 1,960-ft-long steel-lined penstocks, which lead to 
each pump-generating unit at the powerhouse. 

The elevation of the intake at the trashracks range from 1910 to 1927 feet (the intake centerline is 1918.5 
feet). At the operating range of the Upper Reservoir between 1955 ft and 2003 ft, the water depth to the 
centerline of the intake structure equals 36.5 feet to 84.5 feet, respectively. 

Table 3.1.2-1 provides a summary of the intake structure characteristics.  

3.1.3 Field Velocity Measurements 
Water velocity in the vicinity of the intake in the Upper Reservoir was measured on July 29th, 2015 from 
15:06 – 17:21 hours under calm weather conditions. During this time, four units were generating at 
approximately full load (three units running at 290 MW and one unit running 240 MW, for a total of 1,110 
MW) from the Upper Reservoir to the Lower Reservoir. Velocity and depth were sampled every second 
along transects across and in the vicinity of the Upper Reservoir intake using an Acoustic Doppler Current 
Profiler (ADCP), such that velocity could be measured throughout the water column, across the span of the 
intake structure, and other areas in the vicinity of the intake. 

Figures 3.1.3-1 through 3.1.3-6 show the spatial patterns of water velocity during this generating period. In 
general, the most water movement was observed flowing toward the intake structure along a relatively large 
excavated channel (Figure 3.1.3-1), but most velocities measured there were below 1.5 fps. The greatest 
velocities were observed in the lower half of the water column directly over the structure, the large 
excavated channel within approximately 100 feet of the intake structure, and around the outer edge of the 
trench surrounding the intake. Beyond these areas, directional flow was still observed flowing toward the 
structure, but velocities were relatively low. For the entire dataset analyzed, maximum velocities for each 
sample ranged from 0.314 to 2.951 fps, though the maximum velocity measured within cells for 99% of 
samples was below 2.0 fps. Of the 6,648 samples collected that were deemed suitable for analysis (boat 
speed < 2 fps), only 62 samples contained measurements with velocity greater than 2.0 fps at any depth, 
seven of which contained velocity measurements greater than 2.5 fps (Figure 3.1.3-7). Measurement of the 
deep areas inside of the excavated trench nearest to the intake structure were not possible due to the steep 
walls and narrow space that interfered with the multi-beam ADCP. 
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Figure 3.1.1-1: Upper Reservoir Intake Structure 

Note: Date of photo 4/18/73. 
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Figure 3.1.1-2: Upper Reservoir Intake Trashracks 

Note: Date of photo 10/19/72. 
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Figure 3.1.1-3: Upper Reservoir Intake Area 

Note: Date of photo 4/18/73. 
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Table 3.1.2-1: Blenheim-Gilboa Project Reservoir and Intake Physical and Hydraulic 
Characteristics 

Characteristic Upper Reservoir Lower Reservoir 
Upper limit of normal water surface elevation (ft) 2003 900 

Lower limit of normal water surface elevation (ft) 1955 860 
Elevation at top of intake (ft) 1927 850 
Elevation at bottom of intake (ft) 1910 784 
Trashrack opening, gross area (sq ft) 3908 7392 
Total rated hydraulic capacity (cfs)1 12,800 (generating) 10,200 (pumping) 
Calculated velocity in front of intake at full Project 
capacity (fps) 3.28 1.38 

Maximum ADCP-measured velocity in the vicinity of the 
intake structure (fps) 2.95 1.95 

Clear space between trashrack bars (in)  5.25 (5 1/4) upper rack 
5.625 (5 5/8) lower rack 5.625 (5 5/8) 

                                                      
1 The design flows of 12,800 cfs for generation and 10,200 cfs for pumping are based on mean head at 
best gate (i.e., highest efficiency) although the Project can generate and pump slightly higher flows 
depending on available head and efficiency. 
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Figure 3.1.3-7: The Distribution of Maximum Velocities Measured at Any Depth for 
Each Sample During the Survey of the Upper Blenheim-Gilboa Reservoir Intake Area  
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3.2 Lower Reservoir 
3.2.1 Reservoir Characteristics 
The Lower Dam impounds the waters of Schoharie Creek creating the Lower Reservoir which is about 3 
miles long, has a surface area of 413 acres and a total storage capacity of 16,167 acre-ft of storage. NYPA 
operates the Lower Reservoir between elevations 900 ft and 860 ft. The maximum depth of the Lower 
Reservoir behind the Lower Dam at the upper operating limit is approximately 80 ft.  

Water is provided to the Lower Reservoir from Schoharie Creek upstream of the Project and two tributaries: 
Mine Kill, and Platter Kill. The Mine Kill is a tributary stream that empties into the western side of the Lower 
Reservoir approximately 1.5 mi upstream of the Lower Dam. The Platter Kill is a tributary stream that drains 
the eastern portion of the Project area and empties into Schoharie Creek approximately 4.0 mi upstream 
of the Lower Dam. Aside from water provided by the Platter Kill and Mine Kill, inflow from Schoharie Creek 
to the Lower Reservoir is limited to releases/spilling from New York City Department of Environmental 
Protection’s Schoharie Reservoir Gilboa Dam, located approximately five miles upstream of the Lower 
Dam. The drainage area at the Lower Dam is 356 mi2, however, under normal conditions, there is little or 
no spill from upstream Schoharie Reservoir; consequently, inflow to the Project during these times is only 
from the 40 mi2 of drainage between the Gilboa Dam and the Lower Reservoir. Water leaves the Lower 
Reservoir and re-enters Schoharie Creek through the Lower Dam. 

The shoreline of the Lower Reservoir consists primarily of well armored banks (bedrock and cobbles) as 
well as established broad emergent wetlands. The habitat within the littoral zone of the Lower Reservoir is 
emergent marsh and exposed shoreline (cobble shore/exposed shoreline). Upper emergent marsh terraces 
(higher elevation) and lower emergent marsh terraces (lower elevation) are present along portions of the 
Lower Reservoir shoreline. Emergent areas tend to be associated with silty and sandy terraces (e.g., near 
the boat launch) or deltas resulting from sediment settling at tributary mouths (most notably at the mouth 
of the Mine Kill).  Rocky substrates do not provide good submerged aquatic vegetation (SAV) habitat, and 
as such, the SAV zone is largely absent from the Lower Reservoir as well as in Schoharie Creek and the 
tributaries (NYPA, 2014). Habitat near the Lower Reservoir intakes is an excavated channel, with steep 
side slopes and no shallow riparian zone habitat.  

3.2.2 Intake Configuration 
The Lower Reservoir intake structure is located upstream of the dam on the western face of the 
powerhouse. Here, water is drawn in during pumping operations. The reservoir in front of the intake area 
was excavated during Project construction and is the deepest location in the Lower Reservoir. The effective 
water column in front of the trashracks at the powerhouse that the Project draws from while in pumping 
mode extends from the invert of the draft tube at El. 784 ft to the bottom of the concrete wall at El. 850 ft 
on the powerhouse (height of intake opening is 66 ft). The centerline of the draft tube in the Lower Reservoir 
is at elevation 790.25 feet above msl. For each unit there are two draft tubes, each with a set of trashracks 
protecting the intake.  

At the maximum operating elevation of the Lower Reservoir of 900 ft msl, the water depth at the top and 
bottom of the intake openings is 50 ft and 116 ft, respectively. At the minimum operating elevation of the 
Lower Reservoir of 860 ft the water depth at the top and bottom of the intake openings is 10 ft and 76 ft, 
respectively.  

The trashracks in front of each draft tube have a clear spacing of 5.625 inches (NYPA, 2011). A combined 
trashrack width of 28 ft per unit, (14 ft per draft tube), and the water column height of 66 ft were used to 
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compute the intake area for pumping operations (NYPA, 2011). The gross area of the trashracks covering 
the intake structure equals approximately 7,392 square feet.  

The calculated maximum water velocity immediately in front of the trashracks at the Lower Reservoir intake 
structure equals approximately 1.38 fps when all four units are operated in pumping mode. The intake 
velocity was determined based on the pumping capacity of the plant, 10,200 cfs, being distributed evenly 
among the 4 units, divided by the intake opening (10,200 cfs/7,392 ft2). Additional project drawings and 
associated calculations to determine intake velocity are contained in Appendix B. 

Table 3.1.2-1 provides a summary of the characteristics of the Lower Reservoir intake structure. Figure 3.2-
1 shows the Lower Reservoir intake structure and Figure 3.2-2 is a photograph of the trashracks protecting 
the intakes.  

3.2.3 Field Velocity Measurements  
Water velocity in the vicinity of the intakes in the Lower Reservoir was measured on May 24th, 2015 from 
02:06 – 03:15 hours. During this time, four units were pumping at approximately -1,185 MW from the Lower 
Reservoir to the Upper Reservoir. Velocity and depth data were collected every second along transects 
parallel and perpendicular to the Lower Reservoir intakes using an ADCP, such that velocity could be 
measured throughout the water column and across the span of the intake structures. 

Data collected along three parallel transects and one perpendicular transect were analyzed for general 
patterning and quantitative summarization. All data shown here were collected during four units pumping, 
though at different times throughout the pumping cycle. The chosen transects can be categorized as: 

1. Parallel, nearest to the intake, 25-35 feet from the wall (Figures 3.2.3-1 and 3.2.3-2) 

This transect was collected from 02:40 – 02:49 hours, and relatively near to the intake wall. Visual 
evaluation of the data collected indicated that much of the flow was spread out over the face of the intakes, 
vertically and horizontally, with a few pockets of higher velocity. The maximum velocity measured in front 
of the intake racks was 1.6 fps. 

2. Parallel, approximately 60-100 feet away from the intake, soon after all four units were online and 
pumping (Figures 3.2.3-3 and 3.2.3-4) 

This transect was collected from 02:06 – 02:18 hours. During this transect, currents pulled the boat slightly 
off course, and samples were collected slightly nearer to the intake than originally intended. The highest 
velocities observed along this transect were taken when the boat was approximately 60 feet from the intake 
wall. A narrow concentration with highest velocities was evident, where maximum velocities measured 
ranged from 1.39 fps near the surface to 1.95 fps at the deepest measurable point.  

3. Parallel, approximately 70-80 feet away from the intake, after all four units had been pumping for 
an hour (Figures 3.2.3-5 and 3.2.3-6) 

This transect was collected from 03:07 – 3:15 hours. Unlike the previous attempt at this same transect 
earlier in the night, a relatively straight course was maintained with the boat. Maximum velocities observed 
in areas with the highest velocity readings ranged from 1.47 to 1.76 fps. In general, there was not a clear 
pattern from surface to bottom, and there was no clear narrow band of highest velocities observed; rather, 
flow appeared to be more evenly distributed.  
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4. Perpendicular, collected in a direction toward the intake (Figures 3.2.3-7 and 3.2.3-8) 

This transect was collected from 03:00 to 03:07 hours. The perpendicular nature of the transect revealed 
an interesting pattern in water velocities: Water velocities of approximately 1.0 to 1.3 fps were observed 
throughout the water column in shallower water further from the intake, shifting toward the bottom as depth 
increased, and with higher velocity in deep areas very near to the intake wall. A narrow band of samples 
nearest to the wall indicated that velocities reached approximately 1.95 fps in the deep areas nearest to the 
intake where measurements were still possible. According to the water velocity vectors, the current was 
flowing parallel to the wall at a distance, but shifted toward the intake in the deeper areas nearer to the 
intake. Additionally, large areas where little current was measured toward the surface in these deep areas 
suggests that the current was swirling and eddying out from the intake wall. Current seams were also 
observed visually during the field effort. 

Overall, the maximum velocities measured in the vicinity of the intake structure were slightly higher than 
the 1.38 fps calculated velocity. However, the maximum velocities measured were found in relatively small 
areas and are not indicative of the entire area around the intake openings. 
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Figure 3.2-1: Lower Reservoir Intake Structure 
Note: Date of photo 3/21/72. 
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Figure 3.2-2: Lower Reservoir Trashracks 
Note: Date of photo 4/5/72. Trashracks not fully installed in this photo.  
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Figure 3.2.3-2: Velocity and Depth Profile (Top Panel) and Boat Track Showing Vectors of Flow Direction (Bottom 
Panel) for Data Collected Along the Transect Nearest to the Intakes During Four Units Pumping in The Lower Reservoir 
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Figure 3.2.3-4: Velocity and depth profile (top panel) and boat track showing vectors of flow direction (bottom panel) for data collected 
along a transect approximately 60-100 feet from the intakes during four units pumping in the Lower Reservoir. 

These data were collected soon after all four units were online and pumping. 
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Figure 3.2.3-5
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Figure 3.2.3-6: Velocity and Depth Profile (Top Panel) and Boat Track Showing Vectors Of Flow Direction (Bottom Panel) for Data 
Collected Along a Transect Approximately 70-80 Feet From the Intakes During Four Units Pumping in The Lower Reservoir 

These data were collected after all four units had been pumping for approximately one hour 
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Figure 3.2.3-8: Velocity and Depth Profile (Top Panel) and Boat Track Showing Vectors of Flow Direction (Bottom Panel) for Data 
Collected Along a Transect Perpendicular to the Intakes During Four Units Pumping in The Lower Reservoir 

Velocity data nearest to the intake were removed due to ADCP velocity misreads due to the close proximity to the intake wall 
.
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3.3 Powerhouse and Turbine Details 
The powerhouse is a reinforced concrete gravity structure founded on bedrock situated at the base of Brown 
Mountain. The building is 526 ft long, 172 ft wide, and 132 ft high and contains four 290 MW nameplate 
pump-turbines. The turbines each have a 20 ft diameter runner with seven blades that operate at 257 
revolutions per minute (rpm). The units have a maximum discharge of 12,800 cfs during generation and 
10,200 cfs total during pumping (FERC, 2006). All four of the 32-year-old generating units were replaced, 
one per year, beginning in 2006 and finishing in 2010, as a part of a Life Extension and Modernization 
(LEM) license amendment approved by FERC.  

Table 3.3-1 provides a summary of information regarding the pump-turbine units at the Project.  
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Table 3.3-1: Characteristics of Blenheim-Gilboa Project Pump-Turbine Units 
Characteristic Generating Pumping 

Number of Units 4 
Type Hitachi reversible modified Francis-type, vertical 
Rated Turbine Output (MW) 290 
Runner Diameter (ft) 20 
Runner Speed (rpm) 257 
Number of Blades 7 

Rated Hydraulic Capacity (cfs) 3,200 2,550 
Net Design Head (ft) 1123 1109 
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3.4 Project Operation 
Project operations are based on the energy needs of the region and state. The New York Independent 
System Operator (NYISO) coordinates between energy producer bids and utility demands to secure 
reliable, low-cost energy throughout New York (NYPA, 2003). When needed, the Project can provide black 
start capability to restart other NYPA facilities and, eventually, the statewide energy grid. Within several 
minutes the Project can generate power when other facilities within the NYISO are shut down. The Project 
also provides the ancillary services of regulation reserve and voltage support to the power system (NYPA, 
2003). 

During generation, the Project passes water from the Upper Reservoir through the pump-turbine units to 
the Lower Reservoir to produce electricity. The units may be turned on or off several times throughout the 
day.  The four underground pump-turbine units in the powerhouse will typically generate during the day 
when consumer demand is high.  Pumping usually occurs at night when there is excess electricity in the 
system available for use. Figure 3.4-1 illustrates the pumping and generation phases of the Project.  

Drawdown of a reservoir may place fish in closer proximity to water intakes. To examine seasonal trends 
of water level elevations in the Upper and Lower Reservoir, water level elevation duration statistics were 
developed on an annual and monthly basis for each reservoir, based on hourly data from 2002 - 2014. 
Figure 3.4-2 shows the annual water level elevation duration curve for the Upper Reservoir. The annual 
median water level elevation for the Upper Reservoir is 1993.8 feet, 9.2 feet below full pond. Figure 3.4-3 
shows the annual water level elevation duration curve for the Lower Reservoir. The annual median water 
level elevation for the Lower Reservoir is 874.5 feet, 25.5 feet below full pond. Additionally, Table 3.4-1 
shows that the monthly median water level elevations in both reservoirs vary by less than five feet from 
month to month. These statistics indicate that the reservoirs are not drawn down seasonally; therefore, the 
potential for fish entrainment is not affected by seasonal trends in water level elevations.  

To examine seasonal trends of the effect of operations on water velocities, velocity duration curves were 
developed using hourly operations data from 2002 through 2014. Duration curves are based on hourly 
velocity values which were calculated by dividing the hourly flow by the cross-sectional area of the intakes. 
Hourly flow was calculated from the power equation using reservoir water level, power (MW), and unit 
efficiency and headloss relationships. Annual and monthly pumping water velocity duration curves are 
presented in Figures 3.4-4 through 3.4-8. Annually, the Project is pumping ≤ 18% of the time (Figure 3.4-
4). Pumping operations are more frequent during the winter and summer months than the spring and fall 
seasons, corresponding to energy demand. The steps or plateaus depicted in Figures 3.4-4 through 3.4-8 
indicate the number of units pumping; with at least one unit pumping more frequently than all four units. 
During pumping operations, calculated water velocities in front of the Lower Reservoir intakes at the Project 
never equal or exceed 2.0 fps, and pumping with all four units occurred less than 2% of the time. Annual 
and monthly generating water velocity duration curves are presented in Figures 3.4-9 through 3.4-13. 
Annually, the Project is generating ≤ 22% of the time. Generating at full capacity is rare, with calculated 
velocities in front of the Upper Reservoir intakes greater than 2.0 fps occurring approximately 1% of the 
time. This analysis shows that the Project was idle approximately 60% of the time during 2002-2014.  
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Table 3.4-1: Blenheim-Gilboa Project Monthly Median Water Level Elevation of the 
Upper and Lower Reservoir (2002-2014) 

Month 
Median Water Surface Elevation 

Upper Reservoir Lower Reservoir 
Jan 1992.8 875.5 

Feb 1994.3 874.0 

Mar 1992.9 875.8 

Apr 1994.3 874.1 

May 1994.3 874.0 

Jun 1994.5 873.7 

Jul 1995.4 872.3 

Aug 1994.2 873.8 

Sep 1990.8 877.0 

Oct 1994.1 873.1 

Nov 1993.3 874.6 

Dec 1993.8 875.2 

Annual 1993.8 874.5 
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Figure 3.4-1: Schematic of Project Operations 
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Figure 3.4-2: Upper Reservoir Annual Water Level Elevation Duration Curve, 2002-2014 

Note: Excludes maintenance periods during 2006-2009 LEM program. 
.   
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Figure 3.4-3: Lower Reservoir Annual Water Level Elevation Duration Curve, 2002-2014 

Note: Excludes maintenance periods during 2006-2009 LEM program. 
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Figure 3.4-4: Annual Calculated Water Velocity Duration Curve During Pumping Operations, 2002-2014 
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Figure 3.4-5: January through March Calculated Water Velocity Duration Curves During Pumping Operations, 2002-

2014 
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Figure 3.4-6: April through June Calculated Water Velocity Duration Curves During Pumping Operations, 2002-2014 
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Figure 3.4-7: July through September Calculated Water Velocity Duration Curves During Pumping Operations, 2002-

2014 
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Figure 3.4-8: October through December Calculated Water Velocity Duration Curves During Pumping Operations, 2002-

2014 
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Figure 3.4-9: Annual Water Velocity Calculated Duration Curve During Generating Operations, 2002-2014 
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Figure 3.4-10: January through March Calculated Water Velocity Duration Curves During Generating Operations, 2002-

2014 
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Figure 3.4-11: April through June Calculated Water Velocity Duration Curves During Generating Operations, 2002-2014 
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Figure 3.4-12: July through September Calculated Water Velocity Duration Curves During Generating Operations, 

2002-2014 
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Figure 3.4-13: October through December Calculated Water Velocity Duration Curves During Generating Operations, 

2002-2014 
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3.5 Water Quality Evaluation 
Periodic temperature and DO data were collected biweekly from late-April to late-October in 2012. 
Temperature and DO profiles were developed for the sampling locations near the intake structures in the 
Upper and Lower Reservoirs (Figure 3.5-1 and Figure 3.5-2.). The uppermost data point in this series of 
figures indicates the water surface elevation in the reservoirs at the time of sampling. Additional water 
quality data were collected in the Project area, including from the deeper areas away from the intakes in 
both reservoirs from late-April to late-October 2012. A comprehensive presentation of these data is provided 
in the B-G Baseline Water Quality Assessment Report (NYPA, 2013).  

Upper Reservoir Intake 
Project operations cause the mixing of the water column in the Upper Reservoir in the vicinity of the intake 
structure. Figure 3.5-1 shows the water temperature and DO vertical profiles collected at the buoy line near 
the Upper Reservoir intake in 2012. During periods of operational inactivity, variations in temperature and 
DO levels in the water column occur. Based on the 2012 data, the Upper Reservoir can become thermally 
stratified at times during the summer; during these periods, water temperatures are cooler and DO 
concentrations can be lower in the bottom layer of the reservoir compared with the rest of the water column.  
Cold and cool water fish species such as trout may find the deep, cooler waters more desirable than warmer 
surface waters and seek refuge there in the summer months. However, if DO levels are suppressed, fish 
will avoid these areas. 

Lower Reservoir Intake 
The Lower Reservoir generally remains well-mixed near the intake structure due to Project operations. As 
shown in Figure 3.5-2, the water column near the intake structure began to exhibit surface warming in May 
2012. Throughout the entire sampling period, water temperatures and DO concentrations never fell below 
8.3°C and 6.5 mg/L, and never exceeded 25.1°C and 10.7 mg/L, respectively. Temperature at the bottom 
of the reservoir near the intake structure ranged from 8.3 to 24.4°C, while DO concentrations at the bottom 
ranged from 6.8 to 10.5 mg/L. DO concentrations remained relatively uniform throughout the water column 
near the intake, even when the Lower Reservoir was thermally stratified in May, when Project operations 
were limited. The water quality data indicate that the potential for fish entrainment is not affected by 
seasonal temperature or dissolved oxygen stratification in the vicinity of the Lower Reservoir intake.  
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Figure 3.5-1: Upper Reservoir Intake Water Quality Profiles (2012) 
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Note: The top and bottom elevation of the intake structure in the Upper Reservoir equals 1927 and 1910 feet, 
respectively. 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1920

1930

1940

1950

1960

1970

1980

1990

2000

2010
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Temperature (°C)
El

ev
at

io
n 

(f
t)

DO (mg/L)

September 11, 2012

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1920

1930

1940

1950

1960

1970

1980

1990

2000

2010
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Temperature (°C)

El
ev

at
io

n 
(f

t)
DO (mg/L)

September 25, 2012

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1920

1930

1940

1950

1960

1970

1980

1990

2000

2010
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Temperature (°C)

El
ev

at
io

n 
(f

t)

DO (mg/L)

October 9, 2012

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1920

1930

1940

1950

1960

1970

1980

1990

2000

2010
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Temperature (°C)
El

ev
at

io
n 

(f
t)

DO (mg/L)

October 23, 2012



Blenheim-Gilboa Pumped Storage Power Project (FERC No. 2685) 
Fish Entrainment / Protection Assessment Study 

 

 

  | 52 
 

Figure 3.5-2: Lower Reservoir Intake Water Quality Profiles (2012) 
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Note: The top and bottom elevation of the intake structure in the Lower Reservoir equals 850 and 784 feet, 
respectively. 
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4 Fish Species 
This section describes the fish species present in the Upper and Lower Reservoirs of the Project. First, 
background information on the existing fisheries is summarized. Then, based on expected habitat usage, 
the fish species and life stages most likely to be present near the intake structures at various times of the 
year are identified. The evaluation considers the habitat preferences of the fish and life stages relative to 
food sources and water quality conditions. Fish swim speed data available from literature is also presented 
in this section.  

4.1 Fish Assemblage and Stocking History 
The Project is considered a closed system because water is recycled between the reservoirs during Project 
operations. Inflow and fish recruitment into the system is limited to releases made by the New York City 
Department of Environmental Protection’s Gilboa Dam located 5 miles upstream of the Lower Reservoir, 
two small tributaries (Platter Kill and Mine Kill), and direct runoff from the small intervening watershed 
between Gilboa Dam and the Project. With the exception of stocked fish (bass, trout, Walleye), the initial 
origin of fish in the Upper Reservoir is primarily water pumped up from the Lower Reservoir.  There are, 
however unlikely, other ways that fish could have entered the Upper Reservoir, such as “bait bucket” 
introductions or bird-mediated dispersal.   

Upper Reservoir 
The Upper Reservoir primarily contains warmwater and coolwater fish species, but is stocked with trout for 
recreational fishing. Twenty-six species are present in the Upper Reservoir (Table 4.1-1). The fish 
assemblage is similar to the Lower Reservoir and includes Brook Trout, Brown Trout, Tiger Trout, 
Largemouth Bass, Smallmouth Bass, Walleye, and several panfish species including Yellow Perch and 
sunfish. The composition of the fish community is largely defined by varying stocking practices intended to 
support a recreational fishery. The forage fish base consists primarily of Tessellated Darters, Emerald 
Shiners, Banded Killifish and landlocked Alewives. Landlocked Alewives were introduced into Schoharie 
Reservoir in 1988 via an unauthorized introduction (McBride, 1998), where they could have been washed 
over Gilboa Dam to the Lower Reservoir and potentially entrained to the Upper Reservoir.  It is also possible 
that Alewife and some of the other forage species were introduced directly to the Upper Reservoir as a 
result of unintentional “bait bucket” introductions or deliberately introduced by fishermen, similar to 
Schoharie Reservoir. 

Stocking began in the Upper Reservoir in 1977 with Brown Trout and Rainbow Trout. With the exception of 
1980, Largemouth Bass were stocked in the Upper Reservoir from 1979 through 1983. Rainbow Trout were 
the major focus of stocking until 2005, with up to 5,650 fish stocked annually. Tiger Trout stocking began 
in 2004 and continues to be supplemented with brown and Brook Trout.  

The fish assemblage of the Upper Reservoir was surveyed by SUNY Cobleskill from 2006 to 2009 by 
seining shallow areas during the LEM when the reservoir was drawn down. The SUNY Cobleskill surveys 
reported that Emerald Shiner and Tessellated Darter were the most numerically abundant fish captured. 
Smallmouth Bass, Walleye and Rock Bass were also captured (Lydon et al., 2009).  

The NYSDEC sampled the Upper Reservoir in 2008 by electrofishing at night, and in 2009 using gill nets. 
The electrofishing effort produced a total of 280 fish. Smallmouth Bass and Walleye were the common 
game fish species captured (N. McBride, NYSDEC, personal communication, February 25, 2011).  
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Lower Reservoir 
A total of 19 fish species have been captured during sampling in the Lower Reservoir (Table 4.1-1). The 
Lower Reservoir is primarily a warmwater fishery supplemented by trout and Walleye stocking. The fish 
assemblage also includes cool and coldwater fish, and like the Upper Reservoir, the composition is 
influenced by stocking practices intended to support the recreational fishery, although recruitment of some 
species likely occurs from Schoharie Creek and tributaries. Stocking of the Lower Reservoir began in 1977 
with Rainbow and Brown Trout. Rainbow Trout were the major focus of stocking until 2005 with up to 3,325 
fish stocked annually. Tiger Trout stocking began in 2004, and continues to be supplemented with brown 
and Brook Trout. Walleye were first stocked in the Lower Reservoir in 2009, and stocking currently occurs 
annually. Game fish in the Lower Reservoir include: Brook Trout, Brown Trout, Tiger Trout, Largemouth 
Bass, Smallmouth Bass, Walleye, and several panfish species such as Pumpkinseed and Bluegill.  

In 2005, SUNY Cobleskill conducted a fisheries assessment of the Lower Reservoir using a combination 
of trap nets, trammel nets, and seines. As a result, a total of 90 fish were captured. Pumpkinseed and Rock 
Bass were the two most numerically abundant fish captured. Largemouth and Smallmouth Bass were also 
captured (Nichols, 2006). In addition, the NYSDEC sampled the Lower Reservoir in 2007 by electrofishing 
at night and gill netting. The electrofishing resulted in the capture of 698 fish, most were Emerald Shiners. 
The most common game fish species was Smallmouth Bass and the most common non-game, large-bodied 
fish captured was White Sucker (N. McBride, NYSDEC, personal communication, February 25, 2011).  

4.2 Life History and Habitat Requirements 
A description of the life history, habitat requirements, and behavior of fish species was compiled to 
determine the likelihood of presence near the Upper and Lower Reservoir intakes and to evaluate 
entrainment potential. Čada and Schweizer (2012) recommended the “Traits Based Assessment” to 
qualitatively assess the potential entrainment risk for fish species, which considers each species’ primary 
location within the reservoirs, preferred habitat, local movements and reproductive strategy. The location 
of the intakes for pumping and generating affects entrainment potential when life history characteristics and 
habitat requirements are considered, as these behaviors determine if and when a given life stage interacts 
with intake operation. The potential for each species to be susceptible to entrainment was determined 
based on their life history characteristics in relation to the location of the intake structures at each reservoir, 
as shown in Table 4.2-1.  

Categories of entrainment potential, based on the likelihood that a fish species/life stage will be located 
near the intake structures, are described as: 

• None – species/life stage (e.g., adult, spawning, or juvenile) are not known to prefer the habitat 
near the intake structures 

• Minimal – species may only occasionally be found occupying the habitat near the intake 
structures 

• Moderate – species routinely or seasonally found occupying the habitat near the intake 
structures  

• High – species likely to be found occupying the habitat near the intake structures 

 
For each fish species found in the Project reservoirs, detailed information on their life history, habitat 
requirements, behavior, and swimming performance is provided in Appendix A. In this section, fish species 
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with similar traits are grouped in order to concisely describe their entrainment potential, with a focus on 
game and forage fish. Species groupings include: 

• Trout 

• Walleye 

• Black bass 

• Panfish 

• Forage fish, such as minnows and darters and small percids 

• Benthic fish, such as carp, suckers and catfish  

Trout 
Four trout species were either historically or are currently stocked in both reservoirs: Rainbow, Brook, 
Brown and Tiger Trout. Adult and juvenile trout require clear, cold, well-oxygenated waters of streams, 
rivers, ponds, lakes and reservoirs. In addition, trout are generally intolerant of dissolved oxygen 
concentrations ≤5mg/L (Raleigh, 1982). Trout are not known to spawn in either reservoir, therefore, 
entrainment of spawning adult and juvenile Brook Trout is not a concern. However, because of their 
preference for cool water and well oxygenated water, adult trout have a moderate potential of entrainment 
in both the Upper and Lower Reservoirs, especially during thermal stratification as long as dissolved oxygen 
has not been depleted in the hypolimnion. Based on the 2012 water quality data for the Upper Reservoir 
presented in Figure 3.5-1, the bottom of the reservoir occasionally exhibits suppressed DO levels during 
the summer months. Therefore, trout may be less likely to be in the vicinity of the intake structures during 
these periods.  

Walleye 
Walleye fingerlings have been stocked in the Lower Reservoir annually since 2009; in 2013 Walleye were 
stocked in the Upper Reservoir instead and in 2014 no Walleye were stocked due to a pond failure.  Walleye 
stocking resumed in the Lower Reservoir in 2015. Some natural production of Walleye within the reservoirs 
is thought to exist based on the presence of larvae, but recruitment is probably from the Schoharie Reservoir 
because Schoharie Creek above the Lower Reservoir does not provide suitable spawning habitat for 
Walleye (Thomas et al., 1984). 

Walleye generally are found in lakes, and in pools, backwaters or runs of medium to large rivers. They 
generally prefer environments with cool-temperatures, shallow to moderate depths, moderate turbidities, 
extensive littoral areas, and areas of clean, rocky substrate. In lacustrine environments Walleye typically 
occupy waters < 50 ft deep and move into sublittoral or littoral areas to feed at night. Because of their 
preference for low-light conditions, and moderate depths, adult and juvenile Walleye have a moderate 
potential of entrainment in both the Upper and Lower Reservoirs. The entrainment potential in both the 
Upper and Lower Reservoirs for spawning adult Walleye is none because they move to near-shore areas 
or into tributaries to spawn. 

Black Bass 
Largemouth and Smallmouth Bass are referred to collectively as black bass. These two species have 
slightly different habitat preferences, but are grouped together for this analysis. Largemouth Bass generally 
prefer warm, quiet areas of lakes and reservoirs, with extensive shallow areas (≤20 ft) with abundant object 
cover and/or areas that support abundant submerged aquatic vegetation (Stuber et al., 1982c). Largemouth 
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Bass are relatively sedentary and do not make large excursions throughout a water body. Smallmouth Bass 
tend to prefer large, clear lakes and rivers or streams with an abundance of pools, rocky cover and relatively 
cool summer temperatures. Smallmouth Bass may move from littoral areas in late fall to winter aggregations 
associated with cover in deep water (Langhurst & Schoenike, 1990).  

Both species are littoral zone spawners that generally spawn in the spring or early summer. Males guard 
the eggs and fry for up to a month after hatching, or until the fry mature to young of year (YOY) and disperse 
on their own. Young bass remain in shallow, protected habitats following cessation of parental care, typically 
in shallow areas with brush or rock (Edwards et al., 1983). 

Given their habitat preferences and life history, adult black bass have moderate potential for being in the 
proximity of the intake structures of the Upper and Lower Reservoirs. Spawning black bass have no 
entrainment potential in either the Upper or Lower Reservoirs because they almost exclusively occur in 
shallow areas in close proximity to object cover. Juvenile bass in the Upper Reservoir have no entrainment 
potential because the Upper Reservoir intake structure is deep and juvenile Largemouth Bass are found 
mostly in shallow water areas with cover. However, juvenile bass in the Lower Reservoir have a minimal 
entrainment potential because the depth in front of intake structures can be relatively shallow at times. 

Panfish (Sunfish, Rock Bass and Perch) 
Bluegill, Green Sunfish, Pumpkinseed, and Redbreast Sunfish are all in the genus Lepomis, and are 
commonly referred to as sunfish. These species are grouped together as they share similar life histories 
and habitat requirements. Lepomis species are relatively sedentary and can be found in quiet, slow flowing 
waters of streams and rivers, but are more commonly found in the littoral zone of lakes, ponds and 
reservoirs. Both adults and juveniles require cover in the form of submerged structure such as coarse 
woody debris intermixed with submerged aquatic vegetation (Stuber et al., 1982a; Stuber et al., 1982b; Aho 
et al., 1986; Werner, 2004). Lepomis species spawn in littoral areas in the spring and summer; males build 
nests in sand and gravel near woody debris and aquatic vegetation in water ≤5 ft in depth, but frequently 
construct nests in waters ≤3 ft in depth. In addition, these species may nest in colonies in sheltered 
situations. Males guard the eggs and young fry until the fry mature to YOY and disperse. 

Adults of all species of sunfish found in the Upper and Lower Reservoirs may seek relatively deeper water 
during winter and summer as thermal refuge. Consequently, adults of all Lepomis species have a moderate 
entrainment potential in both the Upper and Lower Reservoir. Entrainment potential of spawning adults and 
juveniles in both reservoirs is none because they are found in littoral habitats within abundant cover. 

Rock Bass occur in a variety of habitats, but are most abundant in lakes and moderate to larger-sized 
streams with rocky bottoms and abundant cover (Smith, 1985; Werner, 2004). In lakes, both adult and 
juvenile Rock Bass are primarily found within the littoral zone, preferring clear, rocky, and vegetated 
margins (Page & Burr, 1991). Adults live in groups, often associating and competing for food with 
Smallmouth Bass (Werner, 2004). Rock Bass tend to be more active at night, moving into shallow areas to 
feed. During the winter, Rock Bass may move to deeper areas seeking thermal refuge. Spawning takes 
place in late spring over shallow areas with gravel, mud, and vegetation when water temperatures reach 
55 to 59°F (Smith, 1985). Like other members of the sunfish family, the male digs a nest in the lake shallows 
and guards it tenaciously. Overall, given their habitat preferences and life history, adult Rock Bass have 
moderate likelihood of being in the proximity of the intake structures of the Upper and Lower Reservoirs. 
The entrainment potential for both spawning adults and juvenile Rock Bass is “none” because of their 
preference for shallow water habitats for spawning and cover. 
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Yellow Perch often travel in schools (Smith, 1985). They primarily occur in littoral areas and are most 
abundant near moderate amounts of vegetation in lakes, but they also frequently occur in streams. Yellow 
Perch feed actively during the day and rest motionless at night. Adult Yellow Perch usually occupy deeper 
littoral waters than juveniles, but overall, both have similar habitat requirements (Krieger et al., 1983). 
Spawning takes place in the spring when adults begin spawning movements from open water into 
tributaries, lake shallows, or low velocity areas of rivers from April to June. The entrainment potential for 
adult Yellow Perch in the Upper and Lower Reservoirs is minimal because they rarely occupy deeper water. 
However, the entrainment potential for spawning adult and juvenile Yellow Perch is none because they 
almost exclusively occur in shallow water near vegetation.  

White Perch can be found in clear medium to large, low gradient rivers, as well as lakes, ponds and 
reservoirs (NatureServe, 2012). White Perch travel in schools following their prey base, regularly moving 
inshore at night and offshore in the day (Werner 2004). The spawning season of White Perch occurs in 
late-spring in <5 ft of water over fine sand and gravel (Stanley & Danie, 1983). Juveniles tend to use inshore 
areas or creeks as nurseries, but like adults, they regularly move offshore during the day (Stanley & Danie, 
1983). The entrainment potential for spawning White Perch is none because they spawn in water less than 
5 ft deep. The entrainment potential for both adult and juvenile White Perch is moderate because both 
make daily inshore to offshore movements. White Perch are not found in the Upper Reservoir. 

Forage Fish 
Common forage fish species found in the Project reservoirs include shiners (Cyprindiae), killifish 
(Fundulidae), darters (Percidae), and Alewife (Clupeidae). Members of the minnow family (Cyprinidae) 
found in the Project reservoirs include: Emerald Shiner, Fallfish, Golden Shiner, Rosyface Shiner, and the 
Spottail Shiner. Other abundant forage fish include Tessellated Darter, Logperch, and Banded Killifish. The 
habitat and life history requirements of these species are summarized in Table 4.2-1, with more detail 
presented in Appendix A. Some of these fish are either fluvial specialists normally found in streams (e.g., 
Fallfish, Rosyface Shiner), or are more oriented to shallow lake and reservoir margins (e.g., Tessellated 
Darter, Banded Killifish); therefore their entrainment potential is none.  

Other forage fish, such as the Emerald Shiner, Spottail Shiner, and Alewife have a propensity to school in 
open water and make seasonal and diurnal movements within the water column. These characteristics 
result in a higher entrainment potential. For example, adult and juvenile Emerald Shiners have a moderate 
entrainment potential in both the Upper and Lower Reservoirs because of their schooling behavior, 
preference for open water, and diurnal vertical movements.  

Benthic Fish (Sucker, Carp, Catfish spp.) 
White Suckers generally migrate into tributaries from early spring to early summer to spawn. Juveniles tend 
to inhabit streams or lake margins with sand and gravel substrate, while adults occupy the cold, deep areas 
of oligotrophic lakes and reservoirs. Non-spawning adult White Suckers in both the Upper and Lower 
Reservoirs have a high entrainment potential due to their habitat preferences because they may be in the 
vicinity of the intake structures during the summer, fall, and winter. Spawning White Suckers in the Upper 
and Lower Reservoirs are not likely to be within the proximity of the intake structures because they migrate 
to tributaries to spawn; therefore, they have no entrainment potential (none). Juvenile White Suckers have 
a minimal likelihood of occurring near the intake structures because in lacustrine environments they are 
generally found in shallow, shoreline areas with sand and gravel substrate; however, they can tolerate low 
DO concentrations and high turbidity (Krieger, 1980; Twomey et al., 1984). Consequently, juvenile White 
Suckers in both the Upper and Lower Reservoirs have a minimal potential of entrainment. 
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Common Carp spawn in the spring and may have a prolonged spawning period in warm waters. The ideal 
spawning habitat consists of shallow areas with submerged aquatic or terrestrial vegetation (Edwards & 
Twomey, 1982). Both adults and juveniles prefer warm, shallow water with abundant cover and silt/mud 
substrate. Adults will move to slightly deeper water as temperatures decrease in the winter. As adult 
Common Carp tend to exhibit little directed movement, stay in warm shallow water most of the year, and 
move to slightly deeper water in the winter they are considered to have moderate entrainment potential in 
the Upper Reservoir and moderate entrainment potential in the Lower Reservoir. However, because 
spawning occurs in shallow aquatic vegetation beds and juveniles tend to remain in shallow water areas 
with cover the entrainment potential for both spawning adults and juvenile Common Carp is “none” in the 
Upper and Lower Reservoirs.  

Both Brown and Yellow Bullhead are benthic oriented fish, and generally inhabit warm, eutrophic waters, 
usually in vegetated shallows over sand, mud, or silt. Although adult and juvenile bullhead generally prefer 
warm water, they are considered to have moderate entrainment potential due to their benthic nature as 
they may venture into the proximity of the intake structures when the reservoirs are thermally mixed. The 
Margined Madtom and Stonecat are also benthic catfish species, and are usually found in rivers and 
streams. Individuals are relatively small, ≤5 inches (NatureServe, 2012). The Margined Madtom and 
Stonecat are bottom-oriented preferring coarse substrate and swift currents. In lacustrine environments the 
Stonecat is likely to be found along wind-swept shorelines with coarse substrate (Werner, 2004). The 
Margined Madtom spawns in mid-summer in streams over small riffles and runs, while the Stonecat spawns 
throughout the summer in lakes and creeks (Stauffer et al., 1995; Werner, 2004). Overall, the entrainment 
potential of the spawning Margined Madtoms in the Upper Reservoir is none because of its spawning 
habitat preference. Adult and juvenile Margined Madtoms and all life stages of the Stonecat are considered 
to have a minimal entrainment potential in the Upper Reservoir largely because of their benthic nature.  

4.3 Fish Swim Speeds 
A significant factor affecting the entrainment potential of a fish is its swimming speed capabilities, 
particularly in short bursts. Although a particular fish species may have a likelihood of being found near the 
intake structure, it may be able to avoid involuntary entrainment by escaping water flowing into the intake 
structures if it has strong enough swimming capabilities. 

Scientific literature was reviewed to compile fish swim speeds for the species found in the Upper and Lower 
Reservoirs. Fish swim speeds are generally documented as “cruising” (can be maintained indefinitely), 
“sustained” or “prolonged” (maintained for more than 3 minutes) or “burst” (only maintained for a few 
seconds). Both prolonged (sustained) and burst swim speeds are reported in Table 4.3-1 for adult fish 
species that are expected to be in the vicinity of the Upper and Lower Reservoir intake structures. Swimming 
performance data for juvenile fish species relevant to the Project are reported in Table 4.3-2. In general, 
burst speed is one criterion used to assess if a fish can adequately escape involuntary entrainment. It 
assumes that if a fish has a greater burst swim speed than the turbine intake velocity a fish can volitionally 
move away from the intake flow field over the course of a few seconds to avoid entrainment. In this study 
burst swim speed was used to evaluate entrainment. 

For some species, prolonged and/or burst swim speed data were unavailable in the literature reviewed; 
therefore, prolonged and/or burst swim speed data from one or more representative surrogate species of 
similar body size and morphology were used. For species where no suitable surrogate for burst swim speed 
data was found, the burst swim speed was estimated following Bell (1991), whereby the burst swim speed 
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is assumed to be between 50 to 70% greater than the sustained swim speed. To estimate burst swim 
speeds following Bell (1991), the sustained swim speed was divided by 0.5.  

For species where no suitable surrogate was found for either sustained or burst speed, or swim speed data 
was cautioned by the author to be unreliable, both the sustained and burst swim speed was calculated 
based on the fish body length.  The sustained swim speed range can be estimated by multiplying the body 
length by three to five, while the burst swim speed range is estimated by multiplying the body length by six 
to seven. This estimation was done for common fish lengths (inches) identified in the literature. In this study, 
the sustained swim speed was estimated by multiplying the common fish length by five, while the burst 
swim speed was estimated by multiplying the common length by seven. Fish lengths that correspond to the 
prolonged and sustained swim speed are also provided. Swim speed data were obtained from a variety of 
sources, and the results were determined under different environmental conditions among studies.  

In addition to the swim speed data presented in Tables 4.3-1 and 4.3-2, Figures 4.3.1 and 4.3-2 depict 
swimming performance data for species found at the Project ranked from fastest to slowest for comparison 
purposes. Additional details and references regarding the swimming performance of each fish species 
found in the Project reservoirs are provided in Appendix A.  

Swimming speeds are largely affected by available oxygen, water temperatures, and body size (Bell, 1991). 
For example, in cold water temperatures in winter, high water temperature in summer, or when fish may be 
stressed due to low DO concentration, actual swim speeds may be slower than that reported in the 
literature. Similarly, a larger individual of an identical species may have a faster swimming speed than a 
smaller individual (e.g., adult vs. juvenile) due to strength associated with body size. The swimming speed 
performance of fish presented herein will be compared to the velocities at the intakes to evaluate the 
entrainment potential of fish at the Project.  
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Table 4.1-1: Blenheim-Gilboa Pumped Storage Project: Fish Species Captured in the 
Upper and Lower Reservoirs from 2005-2009 

Common Name Scientific Name 
Lower 

Reservoir 
(2005-2007) 

Upper Reservoir 
(2006-2009) 

Alewife (landlocked) Alosa pseudoharengus X X 
Banded Killifish Fundulus diaphanus  X 
Bluegill Lepomis macrochirus X X 
Brook Trout Salvelinus fontinalis X X 
Brown Bullhead Ameiurus nebulosus X X 
Brown Trout Salmo trutta X X 
Common Carp Cyprinus carpio X X 
Emerald Shiner Notropis atherinoides X X 
Fallfish Semotilus corporalis X  
Golden Shiner Notemigonus crysoleucas X X 
Green Sunfish Lepomis cyanellus  X 
Largemouth Bass Micropterus salmoides X X 
Logperch Percina caprodes  X 
Margined Madtom Noturus insignis  X 
Pumpkinseed Lepomis gibbosus X X 
Redbreast Sunfish Lepomis auritus  X 
Rock Bass Ambloplites rupestris X X 
Rosyface Shiner Notropis rubellus  X 
Smallmouth Bass Micropterus dolomieu X X 
Spottail Shiner Notropis hudsonius X X 
Stonecat Noturus flavus  X 
Tessellated Darter Etheostoma olmstedi  X 

Tiger Trout Salmo trutta × Salvelinus 
fontinalis X X 

Walleye Sander vitreus X X 
White Perch Morone americana X  
White Sucker Catostomus commersoni X X 
Yellow Bullhead Ameiurus natalis  X 
Yellow Perch Perca flavescens X X 
Note: With the exception of stocked fish (bass, trout, Walleye), the origin of fish in the Upper Reservoir is most likely 
the Lower Reservoir. If a fish species found in the Upper Reservoir was not caught in the Lower Reservoir, it is likely 
due to different sampling techniques. For example, many of the fish species found in the Upper Reservoir were 
captured as part of a fish relocation effort during unwatering events at the Project.  
Data Sources: 

Lower Reservoir: Nichols, 2006; NYSDEC 2007 sampling (N. McBride, NYSDEC, personal communication, 
February 25, 2011). 
Upper Reservoir: Lydon et al., 2009; and NYSDEC 2008-2009 sampling (N. McBride, NYSDEC, personal 
communication, February 25, 2011).  



Blenheim-Gilboa Pumped Storage Power Project (FERC No. 2685) 
Fish Entrainment / Protection Assessment Study 

 

 

 

  | 63 

Table 4.2-1: Habitat and Behavior of Fish Species found in Blenheim-Gilboa Pumped Storage Project Reservoirs 

Fish Species Life Stage Ecological Requirement Behavioral Movements 
Likelihood of Proximity to Intakes 
Upper Reservoir Lower Reservoir 

Brook Trout 
Adult Spawning Gravel with upwelling water Moves to tributary streams or shallow 

gravel bars None None 

Adult Cool, well oxygenated water Moves to cool water in summer Moderate Moderate 
Juvenile Calm, cool water None None None 

Brown Trout 
Adult Spawning Rivers or streams Moves to tributary streams None None 

Adult Cool, well oxygenated water Moves to cool water in summer Moderate Moderate 
Juvenile Calm, cool water None None None 

Tiger Trout 
Adult Spawning None, does not spawn None NA NA 

Adult Clear, cold water with vegetation Moves to cool water Moderate Moderate 
Juvenile Clear, cold water with vegetation None None None 

Walleye 
Adult Spawning Shallow shoreline areas, shoals, riffles  Moves to near-shore areas or tributaries 

to spawn None None 

Adult Lakes with moderate turbidity and 
substantial areas of rocky substrate 

Moves to near-shore areas at night to 
feed Moderate Moderate 

Juvenile 

Largemouth 
Bass 

Adult Spawning Shallow water over gravel substrate Moves to shallow water to spawn None None 

Adult Littoral zone in summer, deep water in 
winter Local migration to deeper water in winter Moderate Moderate 

Juvenile Shallow water with vegetation and 
cover None None Minimal 

Smallmouth 
Bass 

Adult Spawning Gravel or broken rock May travel to streams to spawn None None 

Adult Clear water with rocky shoals; 
epilimnion in summer 

Occasionally moves to deep water 
during the day, forms aggregation in 

deep water in winter 
Moderate Moderate 

Juvenile Shallow, calm water with cover None None Minimal 
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Fish Species Life Stage Ecological Requirement Behavioral Movements 
Likelihood of Proximity to Intakes 
Upper Reservoir Lower Reservoir 

Bluegill 

Adult Spawning Shallow water over fine gravel None None None 

Adult 
Shallow water with vegetation and 

structure, or high in water column over 
deep water 

Local migration to deeper water in winter 
and summer for thermal refuge Moderate Moderate 

Juvenile Shallow water with vegetation and 
structure None None None 

Green Sunfish 

Adult Spawning Shallow water with gravel and 
vegetation None None None 

Adult Prefers aquatic vegetation as cover, 
tolerant of turbidity 

Local migration to deeper water in winter 
and summer for thermal refuge Moderate Moderate 

Juvenile Shallow water with vegetation and 
structure None None None 

Pumpkinseed 

Adult Spawning Shallow water near aquatic vegetation None None None 

Adult Prefers vegetation or brush cover Local migration to deeper water in winter 
and summer for thermal refuge Moderate Moderate 

Juvenile Shallow water with vegetation None None None 

Redbreast 
Sunfish 

Adult Spawning Shallow water over sand and gravel None None None 

Adult Littoral zone in summer near cover 
and vegetation, deeper water in winter. 

Local migration to deeper water in winter 
and summer for thermal refuge Moderate Moderate 

Juvenile Shallow water near cover and 
vegetation None None None 

Rock Bass 

Adult Spawning Shallow water with gravel and 
vegetation None None None 

Adult Rocky and vegetated littoral zone in 
summer, deeper water in winter Local migration to deeper water in winter Moderate Moderate 

Juvenile Shallow water with rock and 
vegetation None None None 

Yellow Perch 
Adult Spawning 

Lake shorelines with vegetation, 
streams 

Moves to near-shore shallows with sand, 
gravel, rubble, or vegetation None None 

Adult Occasionally moves to deep water to feed Minimal Minimal 
Juvenile Tends to remain in shallower water None None 
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Fish Species Life Stage Ecological Requirement Behavioral Movements 
Likelihood of Proximity to Intakes 
Upper Reservoir Lower Reservoir 

White Perch 
Adult Spawning Lakes, and medium to large rivers with 

low turbidity and muck, clay and silt 
substrate 

Moves into streams, wind-swept points 
or shoals 

Not found 
None 

Adult Migrates to shallows at night and 
offshore in day Moderate 

Juvenile 

Emerald 
Shiner 

Adult Spawning Gravel or sand substrate Spawns over gravel at night None None 

Adult 
Open water of large lakes/rivers 

Schools in mid-water or surface; may 
make diurnal vertical movements in 

water column 
Moderate Moderate 

Juvenile 

Fallfish 
Adult Spawning Streams or margins of lakes Moves to tributaries or near-shore areas 

to spawn 
Not found None Adult Shallow water with gravel and rubble 

substrate Stays in shallow water 
Juvenile 

Golden Shiner 
Adult Spawning Shallow, clear, and quiet water with 

abundant aquatic vegetation; forages 
at the surface or in midwater 

Moves to tributaries or shallow near-
shore areas to spawn None None 

Adult May move between littoral and limnetic 
zones Minimal Minimal 

Juvenile 

Rosyface 
Shiner 

Adult Spawning 
Clear streams/small rivers with rock or 

gravel bottoms 

Moves to tail ends of riffles to spawn 
None None Adult 

None 
Juvenile 

Spottail 
Shiner 

Adult Spawning Gravelly streams or sandy margins of 
lakes 

Moves to tributaries or near-shore areas 
to spawn None None 

Adult Large rivers or lakes 3-60 ft deep with 
clear water, low turbidity, and sand or 

gravel bottoms 
Moves between shallow and deep water Moderate Moderate 

Juvenile 

Tessellated 
Darter 

Adult Spawning 
Streams with sandy bottoms, or lake 

shorelines with silt and gravel bottoms 

Moves to shallow streams to spawn 
None None Adult 

None 
Juvenile 

  



Blenheim-Gilboa Pumped Storage Power Project (FERC No. 2685) 
Fish Entrainment / Protection Assessment Study 

 

 

 

  | 66 

Fish Species Life Stage Ecological Requirement Behavioral Movements 
Likelihood of Proximity to Intakes 
Upper Reservoir Lower Reservoir 

Logperch 
Adult Spawning Shallow water over sandy/gravel bottom Moves from deep to shallow water in 

June None None 

Adult 
Slow water of stream and lakes May move to deeper waters in winter Moderate Moderate 

Juvenile 

Banded  
Killifish 

Adult Spawning 
Shallow, quiet water with abundant 

vegetation 
Generally remains in shallow, near-

shore areas with cover None None Adult 
Juvenile 

Alewife 
(landlocked) 

Adult Spawning Shallow water Moves to tributaries or near-shore areas 
in spring to spawn None Minimal 

Adult Open water Local migration to deeper water in 
winter, diel vertical foraging migrations Moderate High 

Juvenile Shallow water Juveniles may be local migrants None Minimal 

White Sucker 

Adult Spawning Fast flowing streams with gravel 
bottoms Moves into tributaries or shallow shoals None None 

Adult Small creeks to large lakes, benthic, 
high turbidity and anoxia tolerance 

None High High 

Juvenile Emigrates from natal streams to lake 
margins Minimal Minimal 

Common 
Carp 

Adult Spawning 

Shallow water with abundant cover 

Moves to aquatic vegetation beds None None 

Adult Little directed movement, move from 
shallow to deeper water in winter Moderate Moderate 

Juvenile Little directed movement None None 

Brown  
Bullhead 

Adult Spawning Close to shore, in coves or creek 
mouths Moves to near-shore vegetation None None 

Adult Wide ranging benthic omnivore Remains near the benthic zone 
Moderate Moderate 

Juvenile Benthic omnivore May move to shallow water when rearing 

Yellow 
Bullhead 

Adult Spawning Shallow areas of lakes with abundant 
vegetation and clear water Moves to near-shore areas with cover None None 

Adult Clear ponds and streams with some 
vegetation, benthic omnivore Remains near the benthic zone Moderate Moderate 

Juvenile 
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Fish Species Life Stage Ecological Requirement Behavioral Movements 
Likelihood of Proximity to Intakes 
Upper Reservoir Lower Reservoir 

Margined 
Madtom 

Adult Spawning Gentle runs in streams/rivers under 
rocks Spawns in streams None None 

Adult Wide ranging bottom feeder Stays close to the bottom in moving 
water Minimal Minimal 

Juvenile Benthic omnivore Generally found in moving water near 
bottom Minimal Minimal 

Stonecat 

Adult Spawning 
Swift flowing streams, or large lakes 

with wind-swept shorelines with rocks Remains near the benthic zone Minimal Minimal Adult 

Juvenile 
 

The likelihood that a fish species/life stage will be located near the intake structures, are described as: 
• None – species/life stage (e.g., adult, spawning, or juvenile) are not known to prefer the habitat near the intake structures 
• Minimal – species may only occasionally be found occupying the habitat near the intake structures 
• Moderate – species routinely or seasonally found occupying the habitat near the intake structures  
• High – species likely to be found occupying the habitat near the intake structures 
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Table 4.3-1: Prolonged and Burst Swimming Speeds of Adult Fish Species at the 
Blenheim-Gilboa Project 

Fish Species 
Swim Speed (fps) Length 

(inches) 
Theoretical or Surrogate Species 

Prolonged Burst Prolonged Burst 

Catostomidae (suckers) 

White Sucker 1.3 – 4.95 5.2 – 10.25 NA   

Centrarchidae (sunfishes) 

Bluegill 2.1 – 2.9 2.9 – 4.1 5.0 – 7.0 Calculated Calculated 

Green Sunfish 1.7 – 2.5 2.3 – 3.5 4.0 – 6.0 Calculated Calculated 

Pumpkinseed 1.7 – 2.1 2.3 – 2.9 4.0 – 5.0 Calculated Calculated 

Redbreast Sunfish 1.7 – 3.3 2.3 – 4.7 4.0 – 8.0 Calculated Calculated 

Largemouth Bass 1.9 – 2.93,4 3.5 – 5.65 8.4 – 8.8  Smallmouth Bass 

Rock Bass 2.5 – 3.3 3.5 – 4.7 6.0 – 8.0 Calculated Calculated 

Smallmouth Bass 1.6 – 3.94 3.5 – 5.65 10.0 – 15.0   

Clupeidae (herrings) 

Alewife 1.6 – 1.76,7 3.82 4.0 – 6.0   

Cyprinidae (minnows) 

Common Carp 1.3 – 3.91 3.9 – 14.01 NA   

Emerald Shiner 1.0 – 2.21 2.2 – 2.51 3.0 – 4.0   

Golden Shiner 1.4 – 3.11 3.1 – 3.61 8.0 – 12.0   

Spottail Shiner 1.0 – 2.21 2.2 – 2.51 3.0 – 4.0   

Ictaluridae (catfishes) 

Brown Bullhead 3.3 – 5.8 4.7 – 8.2 8.0 – 14.0 Calculated Calculated 

Yellow Bullhead 3.3 – 5.0 4.7 – 7.0 8.0 – 12.0 Calculated Calculated 

Margined Madtom 2.1 – 2.5 2.9 – 3.5 5.0 – 6.0 Calculated Calculated 

Stonecat 2.2 3.0 5.2 Calculated Calculated 

Moronidae (temperate basses) 

White Perch 1.6 – 1.87 3.5 – 5.7 6.0 – 10.0  Calculated 

Percidae (darters and perches) 

Logperch 1.7 – 2.1 2.3 – 2.9 4.0 – 5.0 Calculated Calculated 

Walleye 1.4 – 3.74 5.2 – 8.54 7.0 – 26.4   

Yellow Perch 1.5 – 1.67 2.6 – 5.6 4.5 – 9.6  Calculated 

Salmonidae (trout) 

Brook Trout 2.3 – 6.06 7.0 – 12.72 6.0 – 16.0  Brown Trout 

Brown Trout 1.8 – 4.86 7.0 – 12.72 6.0 – 14.0   

Tiger Trout 1.8 – 6.0 7.0 – 12.72 6.0 – 16.0 Brook Trout/Brown Trout Brown Trout 

Data Sources: 
1. MTO, 2006 
2. Bell, 1991 
3. Froese & Pauly, 2011 
4. Furniss et al., 2008 

5. Peake & Farrell, 2004 
6. Peake, 2008 
7. Katopodis & Gervais, 1991 
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Table 4.3-2: Prolonged and Burst Swimming Speeds of Juvenile Fish Species at the 
Blenheim-Gilboa Project 

Fish Species 
Swim Speed (fps) Length 

(inches) 
Theoretical or Surrogate Species 

Prolonged Burst Prolonged Burst 

Catostomidae (suckers) 

White Sucker 1.2 – 1.91 2.4 – 3.84 7.0 – 9.0   

Centrachidae (sunfishes) 

Bluegill 1.33 2.64 2.0   

Green Sunfish 1.23 2.44 2.0 Redbreast Sunfish  

Pumpkinseed 1.23 2.44 2.0 Redbreast Sunfish  

Redbreast Sunfish 1.23 2.44 2.0   

Largemouth Bass 1.0 – 1.65 2.0 – 3.24 3.0 – 3.5   

Rock Bass 1.33 2.64 2.0 Bluegill  

Smallmouth Bass 1.0 – 1.65 2.0 – 3.26 3.0 – 3.5 Largemouth Bass  

Clupeidae (herrings) 

Alewife 1.0 – 1.85 ≤3.84 2.0 – 3.0   

Cyprinidae (minnows) 

Common Carp 0.5 – 1.45 1.0 – 2.84 3.8 – 4.1   

Emerald Shiner 0.7 – 1.07 1.0 – 1.37 2.0 – 2.5   

Golden Shiner 1.0 – 2.37 2.2 – 2.57 1.5 – 4.3   

Spottail Shiner 0.7 – 1.07 1.0 – 1.37 2.0 – 2.5   

Ictaluridae (catfishes) 

Brown Bullhead <3.3 <4.7 <8.0 Calculated Calculated 

Yellow Bullhead <3.3 <4.7 <8.0 Calculated Calculated 

Margined Madtom <2.1 <2.9 <5.0 Calculated Calculated 

Stonecat <2.2 <3.0 <5.2 Calculated Calculated 

Moronidae (temperate basses) 

White Perch 1.2 – 1.65 2.4 – 3.24 3.0 – 6.0   

Percidae (darters and perches) 

Logperch 0.5 – 1.32 1.0 – 2.64 1.5 – 2.7 Greenside Darter  

Walleye 1.2 – 1.92 2.4 – 3.84 3.0 – 7.0   

Yellow Perch 1.55 2.0 – 2.6 3.5 – 4.5  Calculated 

Salmonidae (trout) 

Brook Trout 1.6 – 3.15 <12.77 3.8 – 4.6  Brown Trout 

Brown Trout 2.3 – 6.27 <12.77 <3.0   

Tiger Trout 1.6 – 6.25,7 <12.77 <3.0 Brook Trout/Brown Trout Brown Trout 

Data Sources: 
1. Peake, 2008 
2. Furniss et al., 2008 
3. Leavy & Bonner, 2009 
4. Bell, 1991 

5. Katopodis & Gervais, 1991 
6. Kolok, 1992 
7. MTO, 2006 
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Figure 4.3-1: Swimming Speeds of Adult Fish Species found at the Blenheim-Gilboa 

Project  
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Figure 4.3-2: Swimming Speeds of Juvenile Fish Species found at the Blenheim-Gilboa 

Project 
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5 Entrainment Analysis 
This section presents a summary of factors affecting fish entrainment. Entrainment potential based on 
trends observed from studies conducted at other relevant sites is also discussed. For the Project, the overall 
potential for entrainment for each fish species and life stage based on the habitat requirements and the 
swim speeds presented are evaluated.  

5.1 Overview of General Entrainment Trends 
For this report, the results of field studies at other sites where quantitative sampling of entrainment was 
conducted, as summarized by EPRI (1997) and Winchell et al. (2000), and pumped-storage specific case 
studies summarized in Section 5.2 were reviewed to develop estimates of entrainment potential at the 
Project.  

More specifically, the estimates are based on the following factors: 

• Intake proximity to shoreline – Entrainment tends to be higher at near-shore intakes due to a 
tendency for fish to follow the shoreline. 

• Intake location relative to the littoral zone – The littoral zone is the most productive region of a 
reservoir and is inhabited by many fish species, especially during their early life stages. Therefore 
littoral zone intakes tend to entrain more fish than deep-water intakes. 

• Intake depth – Fish are usually more abundant in shallower portions of a reservoir throughout 
most of the year. The exception is during winter, when fish may move to the warmer, deeper 
water of a reservoir. If the impoundment stratifies, the intake location relative to the thermocline 
may influence fish entrainment rates. 

• Presence of obligatory migrants - Migrants into or out of freshwater systems must utilize a 
passage or exit route and may be attracted to impoundment outflow; turbine intakes or draft tubes 
provide the flow cues that migrating fish may follow into the area of turbine intakes. This is not 
applicable to the Project as no diadromous fish are located in Schoharie Creek within the Project 
boundary. 

• Presence of clupeids (i.e., herrings, shads), centrarchids (i.e., sunfish, black bass), and 
ictalurids (i.e., catfish, bullheads) – Species within these families of fish are commonly 
entrained at pumped-storage projects, based on netting studies. 

• Seasonal drawdown – Seasonal drawdown of a reservoir may place fish in closer proximity to 
water intakes. 

• Approach velocity - Approach velocity is defined as the water velocity vector component 
perpendicular to the intake screen (trashrack) face at a specified distance in front of the 
trashrack. Approach velocities may positively correlate with entrainment rates when they exceed 
swimming speeds of individual fish and involuntary entrainment occurs within the flow field, 
although FERC (1995) was unable to find a statistically significant trend between entrainment rate 
and intake velocity. 

• Hydraulic capacity – The entrainment rate may be somewhat positively correlated to the volume 
of water passing through the intake structure. 

 
The factors listed above were reviewed for both generating and pumping operations at the Project.  
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Entrainment potential is also a function of fish size. The literature indicates that entrainment is highest for 
fish less than four inches (FERC, 1995; Winchell et al., 2000), and approximately 94% of all fish entrained 
are less than eight inches (Winchell et al., 2000; Table 5.1-1). This is because smaller fish tend to be more 
numerically abundant and also may have lower swimming speeds than larger fish. The literature also 
indicates that, because most entrained fish are small and easily fit through most traditional trashracks, bar 
rack spacing does not appear to affect entrainment rates.  
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Table 5.1-1: Size Composition of Entrainment Catch (all species) by Trashrack Spacing 
from Sites Included in the Entrainment Database 

Clear Spacing  
(inches) N 

Average Composition (%) by Size Class (inches) 
B-G Project 

0 to 4 4 to 8 8 to 15 15 to 30 > 30 

1 3 61.5 32.2 5.5 0.9 0  

1.5 - 1.8 10 64.8 27.1 7.5 0.6 0  

2.0 - 2.75 12 68.9 25.3 5.1 0.7 0  

3.0 - 10.0 14 80 15.7 3.9 0.3 0 Upper and Lower Reservoirs 

All 39 71.3 22.9 5.3 0.5 0  

Source: Winchell et al., 2000 
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5.2 Literature Review of Fish Entrainment and Survival Studies at Pumped 
Storage Projects 

Currently, the FERC has authorized 25 pumped storage projects that are in operation in the United States, 
with a total generation capacity of approximately 18,342 MW (FERC, 2015). Typical operation of these 
projects is to pump water into a higher-elevation storage reservoir when electricity is in low demand, which 
allows generation of considerable amounts of power quickly when demand is high. Susceptibility of fish to 
entrainment varies by species and life stage, project configuration, operational procedures, and timing. 

5.2.1 Entrainment Information from Pumped Storage Projects 

Bad Creek Pumped Storage Project (FERC No. 2740) 
The Bad Creek Pumped Storage Project is located in the upper Savannah River drainage of northwestern 
South Carolina. It is a 1,065 MW facility that pumps water from the ~7,500-acre Jocassee Reservoir into 
the Bad Creek Reservoir (367 acres, closed to the public) (Barwick et al. 1994). Jocassee Reservoir is an 
oligomictic lake (stratified most of the time, mixing only during extreme conditions) with an assemblage of 
coldwater, coolwater, and warmwater fish, though clupeids and centrarchids dominate fish populations 
there. Rainbow and Brown Trout populations are also present. After the initial filling of Bad Creek Reservoir 
in 1991, the pumping resulted in the establishment of fish populations in the reservoir. 

The top of the intake openings are at approximately 1,062 feet in elevation, approximately 48 feet below 
the water surface elevation at full pond in Jocassee Reservoir. To evaluate entrainment during pumping 
(generation was not evaluated), hydroacoustics and full-recovery netting was performed in 1991-1993 
(Barwick et al. 1994). Entrainment rates during these years were estimated at 18.3 fish/hr in 1991, 5.1 
fish/hr in 1992, and 45.0 fish/hr in 1993, and some re-entrainment was also noted. Entrainment was highest 
when drought conditions caused low water levels (water surface elevation ~1,093) and a considerable 
entrainment event occurred in late 1993. Typically, 94.4-99.6% of these fish were clupeids, ictalurids, and 
centrarchids, with lower numbers of game fish such as Rainbow and Brown Trout observed entrained; most 
fish entrained were characterized as being small or intermediate in length, with very few fish over 11.8 
inches captured in the entrainment nets. After analyzing fish abundance and angler data from Jocassee 
Reservoir, it was determined that entrainment had no statistical impact on the abundance of prey and sport 
fish, the harvest of fish by anglers, and that there was no predicted long-term impact on the prey fish 
population. 

Flow pattern appeared to be important to entrainment rates (Barwick et al., 1994); the highest entrainment 
rates were found in one of the bays, and one-unit pumping resulted in higher entrainment than two or four 
units pumping even though velocities were considerably higher during greater pumping. The cause of this 
was theorized to be a more laminar flow during one unit pumping which was more conducive to entraining 
fish, compared to considerable turbulence in the vicinity of the intakes during two and four units pumping, 
which may have acted as a behavioral barrier that prevented fish from moving into the vicinity of the 
structure.  

Balsam Meadow Pumped Storage (FERC No. 67) 
The Balsam Meadow Pumped Storage Project is located in the Sierra Nevada Mountains near Fresno, 
California. At this facility, the 199.8 MW Eastwood Powerhouse pumps water from Shaver Lake (located 
on Stevenson Creek about four miles upstream of its confluence with the San Joaquin River) to the Balsam 
Meadow Reservoir. Shaver Lake has a relatively large amount of littoral habitat, with fisheries for 
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Smallmouth Bass, Bluegill, and Crappie. It is also stocked with Rainbow Trout and Kokanee Salmon. 
Hydroacoustic data collected during 1991-1992 resulted in an estimate of approximately 2,855 fish 
entrained (FERC, 1996). Netting samples to supplement hydroacoustics were dominated by juvenile 
Smallmouth Bass (85%) followed by Prickly Sculpin and Green Sunfish. The 21 Rainbow Trout captured 
were only 3.7% of the total sample; it was concluded that entrainment was insignificant at the project. 
Overall, 77.7% of the fish entrained were juvenile fish (SCE, 2005). 

Follow-up monitoring with hydroacoustics was performed in 1997 (SCE, 2005) to evaluate the effects of 
water level, particularly high water level, on entrainment. Hourly entrainment rates, calculated for each 
month from May through November, ranged from 4.7 to 20.5 fish/hour and were comparable to the 3.3 to 
17.3 fish/hour observed in the 1992-1992 study. Estimated entrainment was compared to a variety of 
physical and environmental variables, but no statistically significant correlations were found; rather, higher 
hourly entrainment rates were correlated with longer pumping times, up to but not beyond three hours.  

Rough estimates of the number of fish for each species were derived for the time period of the study, and 
the estimates for each species varied greatly by season (SCE, 2005). Juvenile Green Sunfish were 
predicted to be the most abundant entrained fish overall, with entrainment occurring primarily during the fall 
for this species. Juvenile Smallmouth Bass were the most abundant entrained fish in July and August. Of 
the sport fish of interest in the reservoir, it was estimated that 715 Kokanee and 489 Rainbow Trout were 
entrained from May through November, with most Kokanee being entrained in the fall when there are post-
spawned and stressed fish (possibly carcasses) that may be more vulnerable to entrainment than during 
other times of the year. It was also suggested that, because most of the adult Rainbow Trout observed in 
the previous netting study were stocked rather than wild, that stocked fish may be more vulnerable to 
entrainment. These losses were not considered to be significant to the maintenance of fish populations in 
Shaver Lake (SCE, 2005). 

While not studied directly, entrainment from the upper reservoir was discussed in an Environmental Impact 
Statement (FERC, 2009) during relicensing for the project, and it was determined that vulnerability to 
entrainment was low to medium due to low intake velocities (20% exceedance velocities of 1.06 fps), low 
fish densities near the intake, and that the fish near the intake are likely to be larger adults that could avoid 
entrainment due to their strong swimming abilities. 

Northfield Mountain Pumped Storage Project (FERC No. 2485) 
The Northfield Mountain Pumped Storage Project is located on the Connecticut River in northern 
Massachusetts. It is a 1,119.2 MW facility, which pumps water from the Turners Falls Impoundment into 
the Northfield Mountain Upper Reservoir (286 acres at full pool, closed to the public) at a total pumping 
capacity of 15,200 cfs. The tailrace/intake tunnel is approximately 33 feet wide and 31 feet high, and is 
positioned near the bottom in 60+ feet of water. Maximum water velocities measured during full capacity 
pumping near to the racks was ~4.5 fps, and relatively large flow fields have been modeled in the vicinity 
of the Northfield tailrace and intake area (FirstLight, 2015). 

Multiple studies on anadromous fish were performed to evaluate the effects on migration, entrainment 
mitigation measures and the probability of entrainment. At this project, telemetered adult American Shad 
migrating upstream to spawning grounds were not observed to be entrained even though some fish were 
exposed to pumping operations (Layzer, 1977). Entrainment of emigrating telemetered Atlantic Salmon 
smolts was 10.2% and 5.8% during 1993 and 1994 (NUSC, 1995), and estimated entrainment declined to 
1.3-1.7% after installation of a guide net (NUSC, 1999). Though previous telemetry studies on emigrating 
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juvenile American Shad did not document entrainment, subsequent netting studies showed that 
entrainment was occurring, with the highest rates corresponding to peak emigration (LMS, 1993).  

Muddy Run Pumped Storage Project (FERC No. 2355) 
The Muddy Run Pumped Storage Project is located on the Susquehanna River in southern Pennsylvania. 
It is an 800 MW facility, which pumps water from the upper end of Conowingo Pond (impounded by 
Conowingo Dam) into Muddy Run Reservoir (~900 acres at full pool, closed to the public), with a total 
pumping capacity of approximately 28,000 cfs. The draft tube ceiling is approximately 37.8 feet deep with 
9.5-foot high openings, and Conowingo Pond does not normally fluctuate more than 2.5 feet below full pond 
level. Calculated approach velocities are approximately 4.2 fps close to the trashrack during pumping and 
3.7 fps during generation.  

Results of a literature-based study, which incorporated historic data, existing literature, life-history 
information, and data from other projects indicated that the potential for impact to fishes due to entrainment 
was low to moderate during generation, and moderate during pumping.  Velocity in front of the trashracks 
was slightly greater during pumping at this project.  The target resident species in the study were Bluegill, 
Channel Catfish, Rock Bass, Smallmouth Bass, Walleye, and White Crappie.  Overall, early life stages 
were determined to be most susceptible to entrainment than later life stages.  Most adult and juvenile fish 
would not have ventured near to the intake due to a lack of preferred habitat at the intakes in each reservoir; 
species that could be found near the relatively deep intakes (Walleye and Channel Catfish) would generally 
be capable of avoiding entrainment due to their swim speed, with the exception of Channel Catfish during 
pumping.  Survival was predicted to be high for most species, especially for small fish, due to large turbines 
that rotate slowly.  An exception to this was Walleye, with a physoclistic swim bladder and the potential to 
acclimate at depths greater than 40 feet near the intakes, they could experience pressure-induced mortality 
(described in Section 6).  Regardless, losses of individuals due to entrainment were not determined to be 
consequential to the fish populations in Conowingo Pond or the Muddy Run Reservoir. 

The primary concern with entrainment at this facility and the focus of recent field data collection, was for 
migratory, diadromous species exposed to pumping operations. The study evaluated entrainment for adult 
and juvenile American Shad, along with American Eel. Entrainment rates of adult American Shad were low, 
approximately 3.8-5.1%, and most were assumed to be out-migrating post-spawned fish (Exelon, 2012a). 
Low entrainment rates were attributed to the deep location of the intake structure, and the tendency of shad 
to travel shallow in the water column. A study of telemetered mature American Eel (Exelon, 2012b) 
determined a 7.0% entrainment rate as they out-migrated past the project, which incorporated a pumping-
only entrainment rate and the proportion of eels migrating past the project during pumping. Of the eels 
exposed to pumping, 26.3% of those fish were entrained; though eels had higher swimming speeds than 
the intake velocities, they may have been following the current as they would during out-migration. Similarly, 
a study of telemetered juvenile American Shad determined an entrainment rate between 2.9-6.6% as they 
out-migrated past the project. Similar to eel, juvenile shad exhibited a higher (22.6%) rate for fish that 
encountered pumping. Nearly all entrainment of juvenile shad occurred when at least six out of the eight 
units were pumping. 

Richard B. Russell Pumped Storage  
The Richard B. Russell facility is located on the Savannah River, Georgia. It is an Army Corps of Engineers 
facility with a 600 MW generating and 320 MW pumping capacity. The facility is integral with the Richard 
B. Russell Dam. Preliminary studies at this facility modeled pumping velocities that exceeded 2 fps within 
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30 feet of the project under normal pool conditions (USACE, 1991). Habitat and fisheries surveys also 
concluded that the Richard B. Russell dam likely blocked spawning migrations in the Savannah River for 
certain species. The tailrace area was also found to provide important seasonal habitat for sport fish such 
as Striped Bass, Sauger, and Walleye.  

Entrainment studies found that most entrained fish were small forage fish; 91% of the fish entrained during 
pumping were Threadfin Shad, 7% were Blueback Herring, and 2% were other fish (Crowe, 2009). It was 
also found that 90% of entrained fish were between 1.5-3.5” long, with only 0.2% of entrained fish being 
greater than 8.5” in length. Average annual entrainment of larger fish, such as Striped Bass and hybrid 
Striped Bass was 483 fish and 144 fish respectively. These numbers were very small relative to annual 
stocking numbers of 224,000 for Striped Bass and 617,140 for hybrid Striped Bass (Crowe, 2009). The 
majority of the sport fish entrainment occurred during the spring months, and pumping was restricted to one 
unit in March and May, and was not allowed during April. This may have been due to fish congregating 
below the dam during these months for spawning or feeding. 

It should be noted that the configuration of this facility is quite different than at Blenheim-Gilboa, given that 
the Richard B. Russell dam impounds a relatively large river with migratory and mobile species. The 
pumping system was built into the turbine configuration at the dam, as opposed to a facility separate from 
a dam. Habitat in the tailrace was also likely high quality and concentrated, as typically occurs in dam 
tailrace areas of large rivers. As such, the probability of a variety of species being present near the intakes 
of the Richard B. Russell facility was likely much higher than at Blenheim-Gilboa. 

5.2.2 Primary Conclusions from the Literature Review Relative to Blenheim-Gilboa 

Species and Life Stages 
Migratory species such as adult post-spawn and juvenile American Shad, adult American Eel, and salmonid 
smolts have been found to be susceptible to entrainment. These fish are diadromous, and are emigrating 
to the ocean in an attempt to complete a different aspect of their life cycle. Because these fish are 
emigrating, they are likely following the current downstream; pumping large volumes of water at pumped 
storage projects could potentially draw fish toward and into the intakes, where they may or may not attempt 
escape. No diadromous or other highly migratory species are present at Blenheim-Gilboa.  

Resident species that are consistently documented in entrainment studies are landlocked or resident 
clupeids (i.e., Alewife, Threadfin Shad; Blueback Herring), centrarchids (i.e., Smallmouth Bass, Bluegill), 
and ictalurids (i.e., bullhead spp.). Juvenile fish and early life stages are most commonly found to be 
entrained, likely due to their inability to escape intake velocities. There is limited evidence suggesting that 
stocked game fish may be more susceptible to entrainment than wild fish of the same species (e.g., Balsam 
Meadow), though this has not been studied in detail. 

The Blenheim-Gilboa reservoirs contain landlocked Alewife, a resident, pelagic clupeid. Multiple species of 
centrarchids are present, including Smallmouth Bass, Largemouth Bass, Bluegill, Green Sunfish, 
Pumpkinseed, Redbreast Sunfish, and Rock Bass. Ictalurids present include Brown and Yellow Bullhead, 
Margined Madtom, and Stonecat. All of these species are reproducing and maintaining populations at the 
Project without stocking assistance. Brook, Brown, and Tiger Trout, as well as Walleye, are stocked in the 
reservoirs.  
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Project Configuration 
The design and location of pumped storage projects plays a key role in the potential for entrainment. 
Facilities such as Jocassee and Richard B. Russell are integral with the dam, and are designed to pump 
water from below the dam to above the dam. Tailwater areas are often high quality habitat for a variety of 
species, and the dam itself blocks fish from moving upstream, which can result in congregations of large 
numbers of fish in the vicinity of an intake. The probability of entraining fish there is relatively high compared 
with facilities where the pump intakes are located away from the dam and quality fish habitat. 

The location of the intake (i.e., depth, distance from shelter or suitable habitat) has been shown to affect 
entrainment at conventional hydropower projects, but most of the intakes in this literature review that have 
a similar configuration to Blenheim-Gilboa appear to be at similar depths (for the lower reservoirs that were 
evaluated) and are not often in proximity to quality fish habitat with the exception of those integrated into 
dams as described above. 

5.3 Entrainment Potential at Blenheim-Gilboa Project 
The effects of site specific factors previously discussed (e.g., water levels, water quality, resident fish 
species and intake velocities) on entrainment potential at the Project are examined in this section. Table 
5.3-1 summarizes the overall potential for entrainment for each fish species and life stage based on their 
life history, habitat requirements, and swim speeds. The water velocity at each intake structure was factored 
into the analysis by comparing the velocities with the swimming speeds of fish that have a potential for 
being in the vicinity of the intake structures. Maximum (burst) swim speeds and intake velocities are shown 
in the table for reference. 

The overall entrainment potential for fish residing in the Upper and Lower Reservoirs is discussed below. 
Table 5.3-2 provides a summary of the species, life stages, and periodicity of fish that have entrainment 
potential at the Project. Typical fish sizes are also provided to determine the likelihood of turbine passage 
survival, which is discussed later in this report.  

5.3.1 Fish Entrainment Potential in the Upper Reservoir During Generation 
Factors reducing entrainment potential from the Upper Reservoir during generation are primarily related to 
the absence of a natural shoreline (i.e., suitable shoreline habitat) near the intake structures and the depth 
and location of the intake structure away from shore and below the littoral zone when the reservoir is at 
maximum operating level. The intake is not proximate to shoreline (littoral zone) or rearing habitat for 
structure-oriented species like bass, Walleye, sunfish and catfish. The large surface area of the reservoir 
and the presence of the constant level ponds likely distributes these species around the perimeter, and 
thus in locations distant from the intake.  

For the swim speed analysis, the more conservative calculated intake velocity of 3.3 fps for the Upper 
Reservoir was used, compared to the maximum measured velocity of 2.95 fps.  Even though adults and 
large juveniles of some species may exhibit behavior that would at times potentially place them in the vicinity 
of the intake at the Upper Reservoir (such as trout seeking cool, deep water during summer, or deep-water 
refuge during winter), adult life stages generally exhibit burst swimming performance that exceeds intake 
velocities. In general, swimming performance may be inhibited in winter, which could lead to increased 
potential for entrainment during this season based on swim speed. However, this may be compensated for 
by reduced proclivity for movement during winter, and a lower probability of encountering the intake 
structures. 
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Overall, in the Upper Reservoir a total of sixteen species were identified based on life history, habitat 
requirements and swimming performance to be susceptible to entrainment (Table 5.3-2). Discussed in more 
detail below, the species determined to be susceptible to entrainment are:  

• Walleye (juvenile), 

• Bluegill, Green Sunfish, Pumpkinseed, Redbreast Sunfish, and Yellow Perch (adult), 

• Emerald Shiner, Golden Shiner, Spottail Shiner and Logperch (adult and juvenile),  

• Brown and Yellow Bullhead (juvenile), Margined Madtom and Stonecat (adult and juvenile),  

• Alewife (juvenile), and 

• White Sucker (juvenile). 

Juvenile Walleye have a moderate potential of entrainment because they prefer moderately deep, turbid 
water, and their burst swim speed range is lower than the maximum calculated velocity. Adult Yellow Perch 
have a moderate likelihood of entrainment because they occasionally move to deeper water and their burst 
swim speed range is lower than the maximum predicted velocity.  

Adult sunfish (Bluegill, Green, Pumpkinseed, and Redbreast) were identified as having a moderate 
entrainment potential because they undergo local migrations to deeper water in winter and summer seeking 
thermal refuge, and because their estimated range of burst swim speed does not exceed the maximum 
calculated intake velocity. 

Both adult and juvenile Golden Shiners have a minimal likelihood of entrainment because both life stages 
forage in mid-water, routinely move between the littoral and limnetic zone, which may bring them near the 
intake structure when the reservoir is low, and their burst swim speed is lower than the maximum calculated 
velocity. Both adult and juvenile Emerald Shiners have a moderate likelihood of entrainment because both 
life stages school in open water, undergo diurnal vertical migrations, and their burst swimming speed does 
not exceed the maximum calculated intake velocity. Adult and juvenile Spottail Shiners were determined to 
have a moderate susceptibility to entrainment because of their propensity to venture to waters >60 ft deep, 
and their burst swimming speed does not exceed the maximum calculated intake velocity.  

Juvenile Brown and Yellow Bullhead are benthic-oriented and therefore have moderate potential to be 
found near the intake structure at the Upper Reservoir, and could not be ruled out from becoming entrained 
because their burst swim speed is lower than the maximum calculated intake velocity. Similarly, adult and 
juvenile Margined Madtom and Stonecat have a minimal potential of entrainment because they too are 
benthic-oriented and their swim speed for adults and juveniles are less than the intake velocity. Adult and 
juvenile Logperch have a minimal likelihood of entrainment because they may move to deeper water in 
winter, and their burst swim speed is less than the maximum calculated intake velocity.  

Juvenile landlocked alewives have a minimal likelihood of entrainment because their burst swim speed is 
higher than the maximum predicted intake velocity, with the exception of some of the smallest individuals. 
However, they form schools in open water and may venture into the proximity of the intake structures. 
Densities of Alewife in the Upper Impoundment were found to be very low during drawdown fish sampling, 
which yielded a very small number of alewives (less than 0.1% of the catch, as reported in Lydon et al., 
2009). 
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Juvenile White Suckers were identified as having a minimal likelihood of occurring near the intake structure 
based on habitat preferences, and their burst swimming speed is lower than the maximum calculated Upper 
Reservoir intake velocity.  

5.3.2 Fish Entrainment Potential in the Lower Reservoir During Pumping 
During pumping, one of the factors contributing to the reduced potential for entrainment from the Lower 
Reservoir is the relatively low velocities in front of the intakes. In addition, entrainment potential at this 
location is reduced due to the lack of vegetation and structure in the intake vicinity, such that the localized 
habitat does not inherently attract fish. 

The calculated approach velocity at the intake structure is relatively low (approximately 1.38 fps) when all 
four units are operated in pumping mode. For this analysis, the more conservative maximum measured 
intake velocity of 1.95 fps for the Lower Reservoir was used.  Fish that exhibit burst swimming speeds 
exceeding the intake velocity can avoid involuntary entrainment and were ruled out from having a potential 
for entrainment. Of those species identified as having a likelihood of being found near the intake structures, 
many were determined to have low potential for entrainment due to strong swimming capabilities relative 
to approach velocities. 

Adults and large juveniles of some species may exhibit behavior that would potentially expose them to 
entrainment during pumping, however, adult life stages generally exhibit burst swimming performance that 
exceeds the maximum velocity in front of the Lower Reservoir intake. Table 5.3-2 lists the fish species 
susceptible to entrainment in the reservoirs. Overall, a total of eight species were determined to be 
susceptible to entrainment in the Lower Reservoir: Alewife (juvenile), Emerald Shiner (juvenile), Spottail 
Shiner (juvenile), and Brown Bullhead (juvenile). 

Juvenile landlocked alewives have a minimal likelihood of entrainment because although their burst swim 
speed is higher than the maximum measured intake velocity for the smallest individuals, they form schools 
in open water and may venture into the proximity of the intake structures. 

Both juvenile Emerald Shiners and juvenile Spottail Shiners have a moderate potential of entrainment due 
to their preference for open water where they undertake vertical migrations and their burst swim speed is 
lower than the maximum predicted intake velocity. Juvenile Brown and Yellow Bullhead have a moderate 
likelihood of being in the vicinity of the intake structure and could not be entirely ruled out from the potential 
for being entrained because their burst swim speed is likely less than the maximum predicted intake 
velocity. 

Juvenile Margined Madtom and Stonecat have a minimal potential of entrainment because they too are 
benthic-oriented and their swim speed for juveniles are less than the maximum measured intake velocity. 
Similarly, juvenile Logperch have a minimal likelihood of entrainment because they may move to deeper 
water in winter, and their burst swim speed is less than the maximum measured intake velocity.  

Overall, fish entrainment during pumping is expected to be low. However, with the exception of the species 
currently and historically stocked in the Upper Reservoir (i.e., trout and bass), the fish species composition 
in the Upper Reservoir was primarily established through recruitment via historical entrainment from the 
Lower Reservoir. Although there are other ways that fish could have entered the Upper Reservoir, such as 
“bait bucket” introductions or bird-mediated dispersal, it is reasonable to assume that some small fish and 
early life stages of fish species may have been entrained from the Lower Reservoir while pumping and 
survived to populate the Upper Reservoir. 
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In the next section of this report, the survival of fish passing through pump-turbines at the Project is 
discussed. 



Blenheim-Gilboa Pumped Storage Power Project (FERC No. 2685) 
Fish Entrainment / Protection Assessment Study 

 

 

  | 83 
 

Table 5.3-1: Overall Entrainment Potential of Reservoir Fish Species at the Blenheim-
Gilboa Project Under Maximum Intake Velocity Conditions 

F
a

m
il

y
 

Fish Species Life Stage 
Burst  

Swim Speed 
(fps) 

Length 
(inches) 

Entrainment Potential 

Upper Reservoir 
≤ 3.3 fps 

Lower Reservoir 
≤ 1.95 fps 

C
a

to
s

to
m

id
a

e
 

White Sucker 

Adult 5.2 – 10.2 NA None None 

Juvenile 2.4 – 3.8 7.0 – 9.0 Minimal None 

C
e
n

tr
a
c

h
id

a
e
 

Bluegill Adult 2.9 – 4.1 5.0 – 7.0 Moderate None 

Green Sunfish Adult 2.3 – 3.5 4.0 – 6.0 Moderate None 

Pumpkinseed Adult 2.3 – 2.9 4.0 – 5.0 Moderate  None 

Redbreast Sunfish Adult 2.3 – 4.7 4.0 – 8.0 Moderate None 

Largemouth Bass 
Adult 3.5 – 5.6 8.4 – 8.8 None 

(no habitat for 
juveniles) 

None 
Juvenile 2.0 – 3.2 3.0 – 3.5 

Rock Bass Adult 3.5 – 4.7 6.0 – 8.0 None None 

Smallmouth Bass 
Adult 3.5 – 5.6 10.0 – 15.0 None 

(no habitat for 
juveniles) 

None 
Juvenile 2.0 – 3.2 3.0 – 3.5 

C
lu

p
e

id
a
e
 

Alewife 

Adult spawning 3.8 4.0 – 6.0 
None None 

Adult 3.8 4.0 – 6.0 

Juvenile ≤3.8 2.5 – 3.0 Minimal Minimal 

C
y
p

ri
n

id
a

e
 

Common Carp Adult 3.9 – 14.0 NA None None 

Emerald  
Shiner 

Adult 2.2 – 2.5 3.0 – 4.0 
Moderate 

None 

Juvenile 1.0 – 1.3 2.0 – 2.5 Moderate 

Golden Shiner 
Adult 3.1 – 3.6 8.0 – 12.0 

Minimal None 
Juvenile 2.2 – 2.5 1.5 – 4.3 

Spottail Shiner 
Adult 2.2 – 2.5 3.0 – 4.0 

Moderate 
None 

Juvenile 1.0 – 1.3 2.0 – 2.5 Moderate 
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Table 5.3-1: Overall Entrainment Potential of Reservoir Fish Species at the Blenheim-
Gilboa Project (continued) 

F
a

m
il

y
 

Fish Species Life Stage 
Burst  

Swim Speed 
(fps) 

Length 
(inches) 

Entrainment Potential 

Upper Reservoir 
≤ 3.3 fps 

Lower Reservoir 
≤ 1.95 fps 

Ic
ta

lu
ri

d
a

e
 

Brown Bullhead 
Adult 4.7 – 8.2 8.0 – 14.0 None None 

Juvenile <4.7 <8.0 Moderate Moderate 

Yellow Bullhead 
Adult 4.7 – 7.0 8.0 – 12.0 None None 

Juvenile <4.7 <8.0 Moderate Moderate 

Margined 
Madtom 

Adult 2.9 – 3.5 5.0 – 6.0 
Minimal 

None 

Juvenile <2.9 <5.0 Minimal 

Stonecat 
Adult 3.0 5.2 

Minimal 
None 

Juvenile <3.0 <5.2 Minimal 

M
o

ro
n

id
a

e
 

White Perch 

Adult 3.5 – 5.7 6.0 – 10.0 

Not found None 

Juvenile 2.4 – 3.2 3.0 – 6.0 

P
e

rc
id

a
e
 Logperch 

Adult 2.3 – 2.9 4.0 – 5.0 
Moderate 

None 
Juvenile 1.0 – 2.6 1.5 – 2.7 Moderate 

Walleye 
Adult 5.2 – 8.5 7.0 – 26.4 None 

None 
Juvenile 2.4 – 3.8 3.0 – 7.0 Moderate 

Yellow Perch Adult 2.6 – 5.6 4.5 – 9.6 Minimal None 

S
a

lm
o

n
id

a
e
 Brook Trout Adult 7.0 – 12.7 6.0 – 16.0 None None 

Brown Trout Adult 7.0 – 12.7 6.0 – 14.0 None None 

Tiger Trout Adult 7.0 – 12.7 6.0 – 16.0 None None 
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Table 5.3-2: Summary of Fish Entrainment Potential at the Project 

Fish Species Life Stage 
Entrainment Potential 

Entrainment Potential Time of Year Length (inches)a 
Upper Reservoir Lower Reservoir 

White Sucker Juvenile Minimal None Year-round 7.0 – 9.0 

Bluegill Adult Moderate None Year round; mixed, except early summer 
(spawning) 5.0 – 7.0 

Green Sunfish Adult Moderate None Year round; mixed, except early summer 
(spawning) 4.0 – 6.0 

Pumpkinseed Adult Moderate None Year round; mixed, except early summer 
(spawning) 4.0 – 5.0 

Redbreast Adult Moderate None Year round; mixed, except early summer 
(spawning) 4.0 – 8.0 

Alewife (landlocked) Juvenile Minimal Minimal Year-round 2.5 – 3.0 

Emerald Shiner 
Adult 

Moderate 
None Year-round 3.0 – 4.0 

Juvenile Moderate Year-round 2.0 – 2.5 

Golden Shiner 
Adult 

Minimal None 
Year-round, except summer (spawning) 8.0 – 12.0 

Juvenile Year-round 1.5 – 4.3 

Spottail Shiner 
Adult 

Moderate 
None Year-round 3.0 – 4.0 

Juvenile Moderate Year-round 2.0 – 2.5 
Brown Bullhead Juvenile Moderate Moderate Year-round; thermally mixed <8.0 
Yellow Bullhead Juvenile Moderate Moderate Year-round; thermally mixed <8.0 

Margined Madtom 
Adult 

Minimal 
None Year-round except mid-summer (spawning) 5.0 – 6.0 

Juvenile Minimal Year-round <5.0 

Stonecat 
Adult 

Minimal 
None Year-round except summer (spawning) 5.2 

Juvenile Minimal Year-round <5.2 

Logperch 
Adult 

Moderate 
None Year-round except late-June (spawning) 4.0 – 5.0 

Juvenile Minimal Year-round 1.5 – 2.7 

Walleye Juvenile Moderate None Year-round 3.0 – 7.0 

Yellow Perch Adult Minimal None Year-round, except early spring (spawning) 4.5 – 9.6 
Notes: 

a. Lengths are those presented for the swim speed analysis, and are cited in Appendix A. 
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6 Turbine Passage Survival 
Extensive turbine passage mortality study data exist for a range of turbine types and physical 
characteristics, which can be compared to the Project turbines. Descriptive data include: 

• Turbine design type 

• Operating head 

• Runner speed 

• Diameter 

• Peripheral runner velocity 

Contact of a fish with turbine unit components (e.g., turbine blade, stay vanes, wicket gates, and scroll 
case) does not always result in injury or mortality (Bell, 1991). Conversely, mortality or injury may be 
induced through non-contact hydraulic factors such as shear, hyperbaric pressure changes and turbulence. 
Factors that can potentially influence fish survival or injury during turbine passage include: 

Turbine type - Among factors related to passage survival, the size of water passage spaces available 
relative to fish size influences susceptibility to contact with structural elements. Francis runners have more 
closely spaced buckets/blades than Kaplan/propeller runners and thus spaces available for passage are 
smaller. This is particularly relevant for larger-sized fish passing Francis turbines. Also, fish survival tends 
to be better in radial flow turbines than axial flow turbines (Franke et al., 1997). 

Turbine speed - Higher speed (rpm’s) increase the likelihood of fish contact with structural elements. For 
Francis turbines, peripheral runner velocity (a combined function of both runner speed and diameter) affects 
probability of contact. 

Fish size – Generally smaller fish have less likelihood of contact with mortality-inducing factors than do 
larger fish. Researchers have found that more than 90% of fishes entrained at hydro projects are small 
(EPRI, 1997). However, high turbine passage survival of small fish (< 8 inches) reduces the overall impact 
of entrainment to fish populations.  

Pressure differential – Changes in water pressure experienced by fish passing through a hydropower 
project can cause adverse effects.  Pressure-related injuries appear to be more a function of acclimation 
history of fish upstream of the turbine than passage through turbines per se (Franke et al., 1997). 

This section discusses and provides estimates of turbine passage survival at the Project.  

6.1 Turbine Passage Survival Database 
Winchell et al. (2000) summarized turbine passage survival data reported in the EPRI (1997) database by 
turbine type and characteristics and fish size. To estimate survival of fish that may be entrained and passed 
through the turbines at the Project, mortality studies conducted at similar hydro facilities were examined. 
The survival rates reported were based on field tests at up to 19 turbines per size class of test fish that met 
specific acceptability criteria for control fish mortality (could not exceed 10%).  

Data are reproduced herein for both low speed (<250 rpm) and high speed (>250 rpm) Francis type turbines 
to examine general trends. The survival rates are reported for all species combined, irrespective of local 
site conditions. The survival trend among the reviewed studies of Francis type turbines was higher survival 
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for small fish (generally those less than 8 inches) and for turbines with rotational speeds less than 250 rpm. 
For fish less than 8 inches, mean immediate survival rates ranged between 91.6 and 93.9% for low-speed 
turbines. Similar sized fish showed 60 to 70% survival rates for turbines with higher rotation speeds (>250 
rpm). Mean 48-hr survival estimates for fish less than 8 inches in length ranged from 87.8 to 90.4% for low 
speed turbines and 45.9 to 72.4% for high speed turbines.  

Immediate and 48-hr survival estimates are generally lower for fish larger than 8 inches in length when 
passed through both low and high speed Francis-type turbines. Mean immediate survival rates of larger 
fish tested with low-speed turbines were 86.9% for fish between 8 and 12 inches and 73.2% for fish greater 
than 12 inches. Survival of larger fish tested with high-speed turbines was lower: 39.3% for fish between 8 
and 12 inches and 19.1% for fish greater than 12 inches. The number of turbine studies with 48-hour 
survival rates is lower than studies with immediate survival rates because the latent mortality holding period 
in some studies did not extend to 48 hours and more tests were excluded based on low control survival 
(<90%).The mean average 48-hr survival decreased with increased fish size for both low speed and high 
speed turbines.  

The high speed turbines listed in the Winchell et al. (2000) report were considerably smaller than those at 
the Project (275 to 695 cfs capacity as opposed to 3,200 cfs capacity). Therefore, for a more refined 
comparison to the characteristics of the Project, the EPRI database was queried to evaluate fish survival 
at hydroelectric projects containing Francis type turbines with relatively large hydraulic capacities. Two such 
projects were found in the EPRI database that tested fish species that are present at the Project: E.J. West 
and Finch Pruyn with turbine hydraulic capacities of 2,450 to 4,600 cfs, respectively. The E.J. West Project 
is located on the Sacandaga River in Saratoga County, NY, and the Finch Pruyn Project on the Hudson 
River in Glens Falls, NY. Details of the site characteristics for these two projects are shown in Table 6.1-1. 
Although the head and rated power for these two projects are much lower compared to the B-G Project, 
the turbine type and hydraulic capacity at these two facilities is similar to the B-G Project allowing for a 
reasonable comparison of turbine passage survival data.  

Table 6.1-1 shows the average immediate fish survival data for the E.J. West and Finch Pruyn Projects. 
Average 48-hour fish survival is not presented due to low numbers of acceptable results (tests with control 
survival <90% were not considered). At both Projects, no survival data were available for fish less than 3.9 
inches and greater than 11.8 inches. The survival rates are reported for all species combined. Survival of 
fish less than 8 inches tested at the two Projects was high, ranging from 83.9 to 94.52%. At the Finch Pruyn 
Project, average survival decreased slightly with an increase in fish size. At the E.J. West site, the mean 
average immediate survival increased with size.  
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6.2 Predicted Survival Calculations 
A quantitative analysis of turbine survival was performed using the formula developed by Franke et al. 
(1997). The formulas for different turbine types grew out of efforts by the DOE to design more “fish-friendly” 
turbines. The formula developed by Franke et al. (1997) to estimate survival through a Francis turbine and 
used to predict survival at the Project was: 
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S = 1 – P where, 
P = Probability of Strike 
λ = Blade strike correlation factor 
N = Number of buckets 
L = Fish length 
D = Diameter of runner 
αt = Angle to tangential of absolute flow upstream of runner 
B = Runner height at inlet 

D1 = Diameter of runner at inlet 
Qωd = Discharge coefficient = (Q/ωD3) 
Ω = Rotational Speed 
S = Survival 

 
Although the formula calculates a strike probability (P), in the present context it is more conventionally used 
in the formula Survival (S) = 1 – P, with results expressed as a survival percentage. The formula calculates 
the probability (P) of blade strike by relating such turbine parameters as the number of buckets, runner 
diameter, and runner height (Table 3.3-1) to fish length and operating condition. Fish length (L) and 
available passage space are the principal drivers of the output. Appendix C provides the numeric values 
for the equation variables and the detailed survival calculations.  

For estimates of survival at the Project, five representative fish lengths and two correlation factors (λ) were 
selected for both generating and pumping modes of operation. The blade strike correlation factors used 
were 0.10 and 0.20. These blade strike correlation factors are computed by relating the output from Kaplan 
unit test results to empirical data available to the Franke study. While data for Francis units was much more 
plentiful than data for Kaplan units, it was also substantially more inconsistent. As such, it did not allow for 
an accurate calculation of λ. However, data for the more standardized mortality testing methods (i.e., 
balloon tagging) provided more consistent results that appear to support a lambda (λ) in the range of 0.2. 
Therefore, common correlation factors previously determined for Kaplan units were used for Francis units 
as they were by Franke et al. (1997). 

In developing the formula, Franke et al. (1997) considered previous work that calculated turbine strike 
probability and new information developed by the authors. Existing empirical data were used to validate the 
model for conventional hydro projects. A thorough discussion of the derivation and application of the 
formulas is provided in Franke et al. (1997).  

Tables 6.2-1 and 6.2-2 present the survival calculations for pumping and generation at the Project. These 
numbers are very similar because although the pumping capacity is slightly lower, the turbine efficiency is 
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the same. Survival estimates for almost all scenarios except the largest fish (≥30 inches) at the high blade 
strike correlation coefficient (0.2) were high (≥91%). These estimates are similar to the empirical data from 
the high capacity turbine tests presented in Table 6.1-1. 

6.3 Pressure Differential 
The abrupt reduction in pressure experienced by fish passing from low-level intake structures at high head 
dams to the release waters below the dams can be a source of fish mortality. This is true whether the dams 
are equipped with hydropower turbines or not (Franke et al., 1997). Injuries caused by pressure appear to 
be related to the difference between the acclimation pressure upstream of the turbine and the exit pressure 
within the draft tube zone (Odeh, 1999). Atmospheric pressure is equal to 14.7 pounds per square inch 
(psi) at mean sea level. Each foot of water depth is equivalent to 0.43 psi, so a depth of 10 feet is an 
increase in pressure of 30%.  

Fish are physiologically adapted to rapid increases in pressure. They can go from shallow water to deep 
water very quickly without harm. When fish are residing in deep water, physiological problems arise if they 
move too quickly to shallow water due to the pressure decrease. Fish can experience decompression 
trauma when they go from deep water to shallow water too quickly.  

Two separate pressure differentials factor into fish entrainment at a hydropower project with a low-level 
intake structure. The first pressure gradient is between the pressure differences at the low-level intake 
structure compared to the pressure at the downstream release (and vice versa in the case of pumped-
storage projects). The second pressure gradient is in the turbine; there is a relatively high level of pressure 
prior to entering the turbine followed by a short low pressure region on the downstream side of the runner 
blades. However, it is important to note that the critical factor is not the head, but the depth at which fish 
are entrained (acclimation depth) and whether the fish are discharged at the surface or lower in the water 
column.  

Most of the research conducted on this topic is related to turbine-passage mortality as there is a pressure 
gradient through a turbine (i.e., a relatively high level of pressure prior to entering the turbine followed by a 
short low pressure region on the downstream side of the turbine runner blades). However, these studies 
can be applied to generally predict the effects of pressure differences on fish passing between reservoirs 
during pumping and generation phases of pumped storage project operation. For this analysis, the 
presumption is that the pressure on the “back-side of the blades” prior to turbine passage is the same as 
the “pressure at depth” in the tailrace where fish exit the draft tube.  

Different types of fish respond to abrupt changes in pressure differently. Species can either be physostome 
or physoclist. Physostomous species (e.g., salmon, minnows, and catfish) have a pneumatic duct that 
connects the air bladder to the esophagus and allows for venting air from the swim bladder within seconds. 
This results in the ability to rapidly adjust to changing water pressure. Physoclists (e.g., basses, sunfish, 
perch), must adjust pressure within the swim bladder via diffusion into the blood, which may take hours. 
Therefore, physoclistic fish are more readily injured when exposed to abrupt pressure differentials.  

Čada et al. (1997) reviewed several experiments that examined the effects of pressure increases and 
decreases on fish and reports that there is considerable variation in the response of fish to pressure 
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reductions2. In their review, Čada et al. summarized percent mortality among test fishes versus the ratio of 
exposure pressure3 (Pe) to acclimation pressure4 (Pa), expressed as ratio = Pe /Pa.  

Based on these studies of a variety of fish, Čada et al. suggested that, as a general fish protection measure, 
exposure pressures should fall to no less than 60% of the value to which entrained fish are acclimated. 
Information on mortality relative to pressure changes in salmonids indicates that a minimum Pe /Pa ratio of 
30% or higher may be appropriate as protective criteria for physostomous fish (Abernathy, et al., 2001). 
Table 6.3-1 shows percent mortality for physoclistous and physostomous fishes following exposure in a 
pressure chamber to rapid and brief pressure reductions. 

Site-Specific Conditions 
Atmospheric pressure at the full pond elevation of the Upper and Lower Reservoir is 13.7 psi and 14.3 psi, 
respectively. Each foot of water depth is equivalent to 0.43 psi. Table 6.3-2 and Table 6.3-3 compares the 
differences in pressure a fish would experience passing through the Project during both pumping and 
generating conditions, assuming entrance at the intake center line elevation, and at varying reservoir 
elevations.  

In the Upper Reservoir, the water depth at the center line of the intake structure (1918.5 ft above msl) at 
full pond (2003 feet above msl) is 84.5 feet. At the minimum operating level of the Upper Reservoir (1955 
feet above msl) the water depth is 36.5 feet. The approximate water pressure at the centerline of the intake 
structure under full pond conditions at the Upper Reservoir is 50.0 psi. The centerline of the draft tube exit 
in the Lower Reservoir is at elevation 790.25 feet above msl. When the Lower Reservoir is at minimum 
operating level of 860 feet, any entrained fish would be released at a depth of 69.75 feet and a pressure of 
44.3 psi. The resulting Pe /Pa ratio under this scenario is 0.89, which is higher than the 0.60 protective 
criteria.  

At the minimum operating level of the Upper Reservoir (1955 feet above msl) the water depth is 36.5 feet. 
The approximate water pressure at the centerline of the intake structure at this depth is 29.4 psi. When the 
Lower Reservoir is at its maximum operating level of 900 feet, any entrained fish would be released at a 
depth of approximately 110 feet and a pressure of 61.6 psi, over twice of the acclimation depth. This 
operational scenario (generating when the Upper Reservoir is at minimum elevation and the Lower 
Reservoir is at maximum elevation) is not likely to occur at the Project. Furthermore, according to the 
research, fish are more tolerant of increases in pressure than sudden reduction in pressure (Franke et al., 
1997).  

Median annual water level elevations of both reservoirs were also examined for context. Figure 3.4-2 shows 
that the median annual water surface elevation in the Upper Reservoir is 1993.8 feet, and the depth to the 
center line of the intake is 75.3 feet. The Lower Reservoir annual median elevation is 874.5 feet (Figure 
3.4-3) for a depth of approximately 84.3 feet at the centerline of the draft tube. At the median operating 
level of the Upper Reservoir the approximate water pressure at the centerline of the intake structure is 46.1 
psi. When the Lower Reservoir is also at its median elevation, any entrained fish would be released at a 

                                                      
2 Čada et al., 1997 suggested that the variation in fish responses may have been due to differing test 
methods and small sample sizes.  
3  Exposure pressure is analogous to the water pressure experienced by fish after release into the 
downstream environment. 
4 Acclimation pressure is the water pressure experienced by fish at the point of entrance to the intake 
structure.  
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pressure of 50.1 psi, a difference of only 4.4 psi. Therefore, the resulting Pe/Pa ratio during generation is 
1.09, assuming a fish is acclimated to the depth of the centerline of the intake structure of the Upper 
Reservoir.  

Pressure differences experienced by potentially entrained fish during the pumping phase were also 
calculated at various water surface elevations. Although the Lower Reservoir intake structure spans 
vertically across 66 feet, any fish entrained during pumping must travel through the draft tube, the centerline 
of which is at elevation 790.25 feet above msl. At the maximum operating level of the Lower Reservoir (900 
feet above msl) the water depth at the intake centerline is approximately 110 feet. At this depth, the water 
pressure is 61.6 psi. When the Upper Reservoir is at minimum operating level of 1955 feet, any entrained 
fish would be released at a depth of 36.5 feet and a pressure of 29.4 psi. The resulting Pe /Pa ratio under 
this scenario is 0.47 which may be detrimental to physoclistous fish.  

At the minimum operating level of the Lower Reservoir (860 feet above msl) the water depth at the draft 
tube centerline is approximately 70 feet. The approximate water pressure at the centerline of the intake 
structure at this depth is 44.4 psi. When the Upper Reservoir is at its maximum operating level of 2003 feet, 
any entrained fish during pumping would be released at a depth of 84.5 feet and a pressure of 50.0 psi, a 
difference of only 5.6 psi. This operational scenario (pumping when the Lower Reservoir is at minimum 
elevation and the Upper Reservoir is at maximum elevation) is not likely to occur at the Project. 
Nonetheless, the resulting Pe/Pa ratio is 1.1, assuming the fish is acclimated to the depth of the centerline 
of the Lower Reservoir intake structure.  

Pressure differentials under the median annual water level elevation of both reservoirs during pumping 
were also examined for context. At the median operating level of the Lower Reservoir (874.5 feet for a 
depth of approximately 84.3 feet at the centerline of the draft tube) the approximate water pressure at the 
centerline of the intake structure is 50.5 psi. When the Upper Reservoir is also at its median elevation 
(1993.8 feet for a depth of approximate 75.3 feet at the intake centerline), any entrained fish would be 
released at a pressure of 46.1 psi. The resulting Pe /Pa ratio under this scenario is 0.91 which is higher than 
the 0.60 protective criteria.  

6.4 Summary of Survival Trends 
In summary, based on the data and analysis presented in this section of the report, the following conclusions 
can be made relative to fish turbine passage survival at the Project: 

 Empirical data from hydroelectric projects with similar turbine types and hydraulic capacities as the 
Project indicates that turbine passage survival ranges from 85-95% depending on fish size.  

 The empirical data also indicates that turbine passage survival trends by fish size (smaller fish are 
more likely to survive turbine passage). 

 Blade strike probability equations specific to the Project turbines indicate that fish survival is similar 
during pumping and generation phases of operations. The calculations support the empirical data 
results relative to higher survival of smaller fish.  

 Pressure gradients may be detrimental to entrained fish only during the pumping phase of operation 
when the Lower Reservoir is full and the Upper Reservoir is at its minimum elevation.  
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Table 6.1-1: Fish Survival Rates (Immediate) by Fish Size Class for Francis Turbine with Rated Flow >2400 cfs from EPRI 
Database 

Site Characteristics Relevant to Turbine Passage Survival 

Site Name Unit # Tested Turbine Type 
Rated 
Head  

(ft) 

Rated Power 
(MW) Rated Flow (cfs) Speed 

(rpm) 

Runner 
Diameter 

(in) 

No. of 
Runner 
Blades 

E.J. West 3 Francis (vertical) 63 12.8 2450 112.5 131 15 

Finch Pruyn 
4 Francis (horizontal, 

quad) 49 14 4600 - - - 

5 Francis (horizontal, 
double) 49 14 4600 - - - 

B-G - Francis (vertical) 1123 290 3200 257 240 7 
 

Turbine Passage Fish Survival Rates 

Site Name Turbine Type Fish Size (inches) N 
Average Immediate Survival (all species combined) 

Minimum (%) Maximum (%) Mean (%) 

E.J. West Francis (vertical) 

3.9 - - - - 

3.9-7.8 12 59.2% 97.1% 84.8% 

7.9-11.8 6 72.2% 105.3% 88.0% 

11.8+ - - - - 

Finch Pruyn Francis (horizontal) 

3.9 - - - - 

3.9-7.8 2 94.12% 94.92% 94.52% 

7.9-11.8 4 70.73% 92.59% 83.93% 

11.8+ - - - - 
Source  Data from EPRI, 1997.  
Notes:  Number (N) indicates tests performed by species and size class for which survival estimates are available.  
 Tests with control survival <90% were not considered.   
 If survival of treatment fish is higher than survival of control, the reported survival is >100% 
 48 hour survival results are not presented due to low numbers of acceptable results for the two referenced projects.  
Species tested at E.J. West included: Bluegill, Yellow Perch, Rainbow Trout, Golden Shiner, Largemouth Bass and White Sucker. The only species tested 
at Finch Pruyn was Smallmouth Bass.  
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Table 6.2-1: Predicted Fish Survival by Size Class During Generation at the Blenheim-
Gilboa Project Based on Franke et al. (1997) 

Discharge (Q) Turbine 
Efficiency 

Correlation 
Factor Fish Length (in) Survival (%) 

3200 91.5% 0.1 

4 99 

8 98 

12 97 

15 96 

30 92 

3200 91.5% 0.15 

4 98 

8 97 

12 95 

15 94 

30 87 

3200 91.5% 0.2 

4 98 

8 96 

12 93 

15 92 

30 83 
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Table 6.2-2: Predicted Fish Survival by Size Class During Pumping at the Project Based 
on Franke et al. (1997) 

Discharge (Q) Turbine 
Efficiency 

Correlation 
Factor Fish Length (in) Survival (%) 

2,550 91.5% 0.1 

4 99 

8 98 

12 96 

15 96 

30 91 

2,550 91.5% 0.15 

4 98 

8 96 

12 95 

15 93 

30 87 

2,550 91.5% 0.2 

4 98 

8 95 

12 93 

15 91 

30 82 
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Table 6.3-1: Percent Mortality of Fish Exposed to Rapid and Brief Pressure Reductions 
in Laboratory Test Chambers 

Species Swim Bladder 
Physiology 

Acclimation 
(psi) 

Exposure 
(psi) 

Exposure/ 
Acclimation 

Mortality 
(%) Source 

Bluegill Physoclistous 14.6 1.0 0.07 1.0 Abernethy et al., 2001 
Bluegill Physoclistous 14.6 1.0 0.07 2.0 Abernethy et al., 2001 
Bluegill Physoclistous 27.7 1.0 0.04 35.0 Abernethy et al., 2001 
Bluegill Physoclistous 27.7 1.0 0.04 45.0 Abernethy et al., 2001 
Bluegill Physoclistous 14.6 10.2 0.69 0.0 Abernethy et al., 2003 
Bluegill Physoclistous 14.6 14.5 0.99 0.0 Abernethy et al., 2003 
Bluegill Physoclistous 27.7 10.2 0.37 1.0 Abernethy et al., 2003 
Bluegill Physoclistous 27.7 14.5 0.52 0.0 Abernethy et al., 2003 
Bluegill Physoclistous 14.6 2.5 0.17 33.0 Hogan, 1941 
Bluegill Physoclistous 14.6 2.5 0.17 50.0 Hogan, 1941 

       
Black 

Crappie Physoclistous 14.6 5.9 0.40 100.0 Hogan, 1941 

Black 
Crappie Physoclistous 14.6 2.5 0.17 50.0 Hogan, 1941 

       
Largemouth 

Bass Physoclistous 27.7 14.6 0.53 25.0 Feathers & Knable 
1983 

Largemouth 
Bass Physoclistous 40.6 14.6 0.36 41.7 Feathers & Knable 

1983 
Largemouth 

Bass Physoclistous 53.8 14.6 0.27 45.8 Feathers & Knable 
1983 

Largemouth 
Bass Physoclistous 14.6 2.5 0.17 80.0 Hogan, 1941 

Largemouth 
Bass Physoclistous 14.6 2.5 0.17 100.0 Hogan, 1941 

Largemouth 
Bass Physoclistous 14.6 2.5 0.17 50.0 Hogan, 1941 

       
Perch Physoclistous 43.9 14.6 0.33 70.0 Tsvetkov, et al 1972 

       
Rainbow 

Trout Physostomous 14.6 1.0 0.07 0.0 Abernethy et al., 2001 

Rainbow 
Trout Physostomous 14.6 1.0 0.07 0.0 Abernethy et al., 2001 

Rainbow 
Trout Physostomous 27.7 1.0 0.04 0.0 Abernethy et al., 2001 

Rainbow 
Trout Physostomous 27.7 1.0 0.04 0.0 Abernethy et al., 2001 

Rainbow 
Trout Physostomous 49.7 4.4 0.09 0.0 Turnpenny et al., 1992 

Brown Trout Physostomous 49.7 4.4 0.09 10.0 Turnpenny et al., 1992 
       

Atlantic 
Salmon, 

Brown and 
Rainbow 

Trout 

Physostomous 14.6 2.2 0.15 0.0 Turnpenny et al., 1992 

       
Herring Physostomous 49.7 4.4 0.09 4.0 Turnpenny et al., 1992 
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Table 6.3-2: Water Pressure Differences at the Upper and Lower Reservoir Intake 
Structures During Generation Under Various Water Surface Elevation Scenarios 

Upper Reservoir at max elevation, Lower Reservoir at min elevation, Project generation 
Upper Reservoir WSE (ft) 2003 

Upper Reservoir intake centerline elevation (ft) 1918.5 

Acclimation Depth (ft) 84.5 

Acclimation Pressure, Pa (psi) 50.0 
  
Lower Reservoir WSE (ft) 860 

Lower Reservoir centerline of draft tube exit (ft) 790.25 

Exposure Depth (ft) 69.75 

Exposure Pressure, Pe (psi) 44.3 
  
Ratio Pe/Pa 0.89 
  
Upper Reservoir at min elevation, Lower Reservoir at max elevation, Project generation 
Upper Reservoir WSE (ft) 1955 

Upper Reservoir intake centerline elevation (ft) 1918.5 

Acclimation Depth (ft) 36.5 

Acclimation Pressure, Pa (psi) 29.4 
  
Lower Reservoir WSE (ft) 900 

Lower Reservoir centerline of draft tube exit (ft) 790.25 

Exposure Depth (ft) 109.75 

Exposure Pressure, Pe (psi) 61.4 
  
Ratio Pe/Pa 2.09 
  
Upper Reservoir at median elevation, Lower Reservoir at median elevation, Project generation 
Upper Reservoir WSE (ft) 1993.8 

Upper Reservoir intake centerline elevation (ft) 1918.5 

Acclimation Depth (ft) 75.3 

Acclimation Pressure, Pa (psi) 46.1 
  
Lower Reservoir WSE (ft) 875.5 

Lower Reservoir centerline of draft tube exit (ft) 790.25 

Exposure Depth (ft) 84.25 

Exposure Pressure, Pe (psi) 50.5 
  
Ratio Pe/Pa 1.09 
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Table 6.3-3: Water Pressure Differences at the Upper and Lower Reservoir Intake 
Structures During Pumping Under Various Water Surface Elevation Scenarios 

Upper Reservoir at min elevation, Lower Reservoir at max elevation, Project pumping 
Lower Reservoir WSE (ft) 900 

Lower Reservoir centerline of draft tube/intake (ft) 790.25 

Acclimation Depth (ft) 109.75 

Acclimation Pressure, Pa (psi) 61.4 
  
Upper Reservoir WSE (ft) 1955 

Upper Reservoir intake centerline elevation (ft) 1918.5 

Exposure Depth (ft) 36.5 

Exposure Pressure, Pe (psi) 29.4 
  
Ratio Pe/Pa 0.48 
  
Upper Reservoir at max elevation, Lower Reservoir at min elevation, Project pumping 
Lower Reservoir WSE (ft) 860 

Lower Reservoir centerline of draft tube/intake (ft) 790.25 

Acclimation Depth (ft) 69.75 

Acclimation Pressure, Pa (psi) 44.3 
  
Upper Reservoir WSE (ft) 2003 

Upper Reservoir intake centerline elevation (ft) 1918.5 

Exposure Depth (ft) 84.5 

Exposure Pressure, Pe (psi) 50.0 
  
Ratio Pe/Pa 1.13 
  
Upper Reservoir at median elevation, Lower Reservoir at median elevation, Project pumping 
Lower Reservoir WSE (ft) 874.5 

Lower Reservoir centerline of draft tube/intake (ft) 790.25 

Acclimation Depth (ft) 84.25 

Acclimation Pressure, Pa (psi) 50.5 
  
Upper Reservoir WSE (ft) 1993.8 

Upper Reservoir intake centerline elevation (ft) 1918.5 

Exposure Depth (ft) 75.3 

Exposure Pressure, Pe (psi) 46.1 
  
Ratio Pe/Pa 0.91 
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7 Discussion and Conclusions 
The Project reservoirs support a warmwater and coolwater fishery supplemented with stocking of Walleye 
and several trout species. There are no diadromous or state or federally-listed threatened and endangered 
fish species found in the Project reservoirs.  Although there are other ways that fish could have entered the 
Upper Reservoir, such as intentional stocking, accidental introductions, or bird-mediated dispersal, the fish 
community in the Upper Reservoir has most likely been established in large part through historical 
entrainment from the Lower Reservoir.  Given the lack of habitat and cover for many species of adult and 
juvenile fish in the vicinity of the intake structure in the Lower Reservoir, the diversity of species in the Upper 
Reservoir suggests that these populations were primarily introduced through entrainment of some individual 
early life stage fish that were in the limnetic zone (open water areas away from shore). Many species of 
fish from a variety of taxa undertake movements throughout the limnetic zone where they feed and often 
undertake diel vertical migrations before transitioning to juvenile and adult habitats (Werner, 1969). Such 
behavior would put these early life stages at risk of encountering flow fields that could pull them toward the 
intakes. Early life stages are also the most abundant and often have high probability of survival during 
entrainment. 

The intake structures present in the Upper and Lower Reservoir have very different configurations; however 
both have attributes that minimize the potential for fish entrainment. The Upper Reservoir intake is located 
in deeper water away from the shoreline and littoral habitats attractive to most species inhabiting the 
reservoir. The Lower Reservoir intake although on the shoreline, lacks suitable local cover attractive to 
species and also has relatively low intake velocities during pumping. While entrainment of large, adult fish 
is possible at the Project, the probability of this occurring is low during normal operations due to low intake 
velocities relative to their swimming abilities. 

The results in this report characterize the potential for entrainment as minimal to moderate for a variety of 
species. However, analyses focus on full capacity pumping and generation when water velocities near the 
intakes are highest and flow fields are likely the largest in their respective areas. In reality, these types of 
events occur rarely and over short durations. Typical operations result in smaller flow fields and/or lower 
velocities, and therefore, lower susceptibility of entrainment for individual fish encountering the intake flow 
fields than those predicted based on extreme events alone. Additionally, survival of entrained fish is 
predicted to be relatively high, which would result in some fish being transferred from one reservoir to the 
other and becoming a part of the fish population there. The overall impact of entrainment on fish populations 
in both reservoirs is therefore considered to be minimal. 

7.1 Summary 
Entrainment and turbine passage mortality risk to fish resources at the B-G Project is low overall because 
of: 

• Positions of intakes relative to fish habitat and typical seasonal and daily movements of fish, 

• Low velocities at both the Upper and Lower Reservoir intakes, 

• Of those fish likely to be entrained, most are either forage species or juveniles that are small in 
size and are expected to have high turbine passage survival, 

• Larger fish are not likely to be involuntarily entrained due to swimming performance, and low 
intake velocities, 
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• There are no diadromous or threatened/endangered species present in the Upper or Lower 
Reservoir, 

• The stocked Walleye and trout species present in the Project reservoirs are not natural 
populations but are stocked as put-and-take recreational fisheries, and will not likely be entrained 
because of their strong swimming ability compared to the intake velocities at the Project. 
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Life History, Habitat Requirements, and Swimming Performance of Fish Species Found in 
the Upper and Lower Reservoirs 

Large-bodied Game Fish 

Brook Trout 

Habitat and Life History 

Brook Trout are present in low numbers in both the Upper and Lower Reservoirs. Adult and juvenile Brook 

Trout require clear, cold, well-oxygenated waters of streams, rivers, ponds, lakes and reservoirs. Individuals 

may move between lakes and streams to avoid high water temperatures during the summer. Brook Trout 

prefer water temperatures between 57 to 61ºF and tend not to do well in water temperatures greater than 

68ºF for extended periods. The upper lethal temperature for Brook Trout is 75 ºF. Optimal levels of dissolved 

oxygen for Brook Trout are ≥7mg/L at temperatures ≤59°F, and ≥9mg/L at temperature ≥59°F. In addition 

Brook Trout are generally intolerant of dissolved oxygen concentrations ≤5mg/L (Raleigh, 1982). Spawning 

generally occurs over gravel beds in shallow headwater streams, but can also occur over shallow gravelly 

areas in lakes if there is sufficient upwelling, a moderate current or surficial inflow nearby. Brook Trout are 

not known to spawn in either reservoir, therefore, entrainment of spawning adult and juvenile Brook Trout 

is not a concern. However, because of their preference for cool water and dissolved oxygen levels ≥5mg/L, 

adult Brook Trout have a moderate potential of entrainment in both the Upper and Lower Reservoirs, 

especially when dissolved oxygen levels are not limiting in the hypolimnion. Based on the 2012 water quality 

data for the Upper Reservoir presented in Figure 3.5-1, the bottom of the reservoir occasionally exhibits 

suppressed DO levels during the summer months. Therefore, Brook Trout may be less likely to be in the 

vicinity of the intake structures during these periods.  

Brown Trout 

Habitat and Life History 

Brown Trout generally move upstream into tributaries to spawn over gravel, typically from October to 

December (Smith, 1985). For lake populations, the young may remain in the tributaries for several years 

before migrating to the reservoir (Werner, 2004). Because their preferred temperature is 50 to 65ºF (Becker, 

1983), Brown Trout likely seek out thermal refuge in the tributaries. The upper lethal limit of water 

temperature for Brown Trout is 81ºF. Preferred DO concentrations are ≥9 mg/L, and tend to avoid waters 

with DO concentrations ˂5 mg/L (Raleigh et al., 1986). Brown Trout are not known to spawn in either 

reservoir, therefore, entrainment of spawning adult and juvenile Brook Trout is not a concern. Adult Brown 

Trout have a moderate potential of entrainment in the Upper and Lower Reservoir intake structures because 

of their desire to seek out thermal refuge in the summer, especially when dissolved oxygen levels are not 

limiting. Based on the 2012 water quality data for the Upper Reservoir presented in Figure 3.5-1, the bottom 

of the reservoir occasionally exhibits suppressed DO levels during the summer months. As with Brook 

Trout, Brown Trout may be less likely to be in the vicinity of the intake structures during these periods.  

Tiger Trout 

Habitat and Life History 

The Tiger Trout is a sterile hybrid resulting from the cross between a female Brown Trout and a male Brook 

Trout (Fuller, 2012). In general, Tiger Trout are mostly stocked, and natural hybridization is extremely rare 

(Fuller, 2012). Habitat requirements are similar to the Brook and Brown Trout: clear cold water, and lakes 
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containing aquatic vegetation (Stonefly, 2004). The entrainment potential for adult Tiger Trout is moderate 

for both the Upper and Lower Reservoirs because of their desire to seek out thermal refuge in the summer, 

especially when dissolved oxygen levels are not limiting. 

Swimming Performance 

Brook Trout, Brown Trout and their hybrid, the Tiger Trout, all have similar body types. The common length 

for adult Brook Trout is between 6.0 and 12.0 inches. Peake (2008) determined that Brook Trout that range 

in size from 5.9 to 15.7 inches have a prolonged swim speed of 2.3 to 6.0 fps at 55°F. Burst swim speed 

data for Brook Trout is limited; however Bell (1991) reported the burst swim speed of Brown Trout, a 

conspecific of the Brook Trout. Therefore, the Brown Trout burst swim speed will be the Brook Trout burst 

swim speed surrogate. Bell (1991) estimated the burst swim speed of adult Brown Trout to range between 

7.0 and 12.7 fps. Peake (2008) estimated the prolonged swim speed of Brown Trout that range in size from 

6.0 to 16.0 inches to be between 1.8 and 4.8 fps. In this study adult Tiger Trout prolonged and burst swim 

speed is assumed to similar to those of Brook Trout and Brown Trout. Juvenile Brook Trout that range in 

size from 3.8 to 4.6 inches prolonged swim speed was determined by Katopodis and Gervais (1991) to be 

between 1.6 and 3.1 fps. Juvenile Brown Trout (≤3.0 inches) prolonged swim speed was determined by 

MTO (2006) to be between 2.3 and 6.2 fps. MTO (2006) also determined the burst swim speed of juvenile 

Brown Trout to be between 6.2 and 12.7 fps. The prolonged and burst swim speeds of juvenile Tiger Trout 

is assumed to be similar to those of juvenile Brook and Brown Trout.  

Walleye 

Habitat and Life History 

Walleye generally are found in lakes, and in pools, backwaters or runs of medium to large rivers. They 

generally prefer environments with cool-temperatures, shallow to moderate depths, moderate turbidities, 

extensive littoral areas, and areas of clean, rocky substrate. In lacustrine environments Walleye typically 

occupy waters < 50 ft deep and move into sublittoral or littoral areas to feed at night. They may be found in 

the deeper parts of clear lakes that have a strong forage base. Walleye tend to avoid water temperatures 

greater than 75ºF, and dissolved oxygen concentrations ≤ 2 mg/L (McMahon et al., 1984). Spawning 

commences in the spring during periods of rapid warming, typically when water temperatures are within 42 

and 52°F. Walleye spawn over rocky areas in rivers, boulder to gravel areas in lakes, rip-rap banks in 

reservoirs, shallow flooded marshes, or even dam faces with rocky substrate and sufficient water circulation 

(McMahon et al., 1984). In addition, Walleye in lacustrine environments may migrate into tributaries to 

spawn. Adults may return to previously used spawning areas. Eggs are adhesive but can drift long 

distances. Juveniles exhibit similar habitat requirements as adults (McMahon et al., 1984). Walleye can 

reach sizes of up to 30 inches (NatureServe, 2012). 

Walleye can see well in low-light and avoid bright light, a condition that plays a large role in their behavior. 

They usually feed in shallow water at dawn and dusk. With daylight, Walleye move into the shadows of 

cliffs, boulders, logs and even heavy weeds. Lacking this cover, they seek shelter in deeper water. Walleye 

remain more active throughout the day if turbidity, wave chop or clouds reduce light penetration. Walleye 

may suspend over deep water to feed on pelagic prey species. Adults and large juveniles are mostly 

piscivorous, but will consume large invertebrates if seasonally available. 

In collaboration with SUNY Cobleskill and Schoharie County Conservation Association, NYPA has stocked 

fingerling Walleye in the Lower Reservoir annually from 2010 to 2012, with efforts continuing currently. 
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Some natural production of Walleye within the reservoirs is thought to exist based on the presence of larvae, 

but recruitment is probably from the Schoharie Reservoir because Schoharie Creek above the Lower 

Reservoir does not provide suitable spawning habitat for Walleye (Thomas et al., 1984). 

Because of their preference for low-light conditions, and moderate depths, adult and juvenile Walleye have 

a moderate potential of entrainment in both the Upper and Lower Reservoirs. The entrainment potential in 

both the Upper and Lower Reservoirs for spawning adult Walleye is none because they move to near-shore 

areas or into tributaries to spawn. 

Swimming Performance 

Adult Walleye ranging in size from 7.0 to 26.4 inches, tested at 68°F, were documented as having a 

prolonged swimming speed range of 1.4 to 3.7 fps, and when startled can show burst speeds of 5.2 to 8.5 

fps (Peake et al., 2000; Furniss et al., 2008). Both prolonged swimming and burst speeds increased 

significantly with body length and water temperature (Peake et al., 2000). Bell (1991) indicated that adult 

and juvenile Walleye showed prolonged swim speeds ˂4 fps. Furniss et al. (2008) estimated that juvenile 

Walleye 3.0 to 7.0 inches in length have a prolonged swim speed that range from 1.2 to 1.9 fps. However, 

Furniss et al. (2008) did not report burst swim speed for juvenile Walleye so it was estimated following Bell 

(1991) to range between 2.4 and 3.8 fps. 

Black Bass 

Largemouth Bass Habitat and Life History 

Both adult and juvenile Largemouth Bass generally prefer warm, quiet areas of lakes and reservoirs, with 

extensive shallow areas (≤20 ft) with abundant object cover and/or areas that support abundant submerged 

aquatic vegetation (Stuber et al., 1982c). In lakes and reservoirs, they typically move to deeper water (10 

to 50 ft) in winter (Stuber et al., 1982c). Large juveniles and adults are mainly piscivorous, although they 

will prey upon insects, crayfish, other invertebrates and amphibians at times. Optimal growth temperatures 

for Largemouth Bass range between 75 and 86°F (Stuber et al., 1982c). DO concentrations ˃8 mg/L are 

optimal for growth, but fish become distressed when DO concentrations fall below 5 mg/L, and DO 

concentrations ≤1 mg/L are lethal (Stuber et al., 1982c). Largemouth Bass can reach lengths exceeding 20 

inches (Werner, 2004) in New York water. 

Largemouth Bass generally spawn in the spring or early summer when water temperatures are between 

55 and 79°F (Stuber et al., 1982). Males build nests in sand, gravel or debris, in less than 1 to more than 

23 ft of water in close proximity to cover. Males guard the eggs and fry for up to a month after hatching, or 

until the fry mature to YOY and disperse on their own. Largemouth Bass are relatively sedentary and do 

not make large excursions throughout a water body. 

Given their habitat preferences and life history, adult Largemouth Bass have moderate potential for being 

in the proximity of the intake structures of the Upper and Lower Reservoirs. Spawning Largemouth Bass 

have no entrainment potential in neither the Upper or Lower Reservoirs because they almost exclusively 

occur in shallow areas over gravel substrate and in close proximity to object cover. Juvenile Largemouth 

Bass in the Upper Reservoir have no entrainment potentially because the Upper Reservoir intake structure 

is deep and juvenile Largemouth Bass are found mostly in shallow water areas with cover. However, 

juvenile Largemouth Bass in the Lower Reservoir have a minimal entrainment potential because of the 

relatively shallow intake structures. 
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Smallmouth Bass Habitat and Life History 

Smallmouth Bass were caught in the Upper and Lower Reservoirs during the 2007 and 2009 electrofishing 

surveys, and both reservoirs in the 2007 and 2008 gill netting surveys. Smallmouth Bass tend to prefer 

large, clear lakes and rivers or streams with an abundance of pools, rocky cover and relatively cool summer 

temperatures. They spawn in the spring when water temperatures generally reach 60 to 65°F. Smallmouth 

Bass build nests over gravel in the littoral zone of lakes and reservoirs, typically in water depths from 2 to 

20 ft, or move into quiet areas of streams. Males guard the nest for the entire incubation through fry rearing 

period, which is dependent on water temperature but typically lasts for 3 or more weeks. Males also herd 

the larvae near the surface after hatching for a short period of time (Smith, 1985). Young bass remain in 

shallow, protected habitats following cessation of parental care, typically in shallow areas with brush or rock 

(Edwards et al., 1983). After spawning, adult Smallmouth Bass may remain within a variable-sized home 

range up to perhaps one acre (Savitz et al., 1993). Smallmouth Bass may move from littoral areas in late 

fall to winter aggregations associated with cover in deep water (Langhurst and Schoenike, 1990). Feeding 

and activity peaks are often noted at dawn or dusk, but fish can feed opportunistically over a 24-hour period. 

Adults prey on a wide range of insect, amphibian, crustacean, and fish forage, depending on what is 

abundant in a given water body. Adults almost exclusively exhibit piscivory, especially when a sufficient fish 

prey base is available. In the northeast, Smallmouth Bass can reach lengths of 18 to 20 inches (Werner, 

2004). 

Overall, given their habitat preferences, adult Smallmouth Bass have moderate potential for being in the 

vicinity of the Upper and Lower Reservoir intake structures because they may form aggregations in deeper 

water in winter and summer seeking thermal refuge. However, the entrainment potential for spawning 

Smallmouth Bass in the Upper and Lower Reservoirs is none because of their preference for shallow water 

areas. However, juvenile Smallmouth Bass in the Lower Reservoir have a minimal entrainment potential 

because of the relatively shallow intake structures.  

Swimming Performance 

Katopodis and Gervais (1991) reported Largemouth Bass 8.8 inches in length have a prolonged swim 

speed of 1.9 fps at a temperature of 86°F. Froese and Pauly (2011) documented Largemouth Bass 8.4 

inches in length have a sustained swim speed of 2.9 fps. Therefore, the prolonged swim speed for adult 

Largemouth Bass is assumed to range from 1.9 to 2.9 fps. At present, no information exists for Largemouth 

Bass burst swim speeds. However, Smallmouth Bass burst swim speeds have been documented to range 

from 3.5 to 5.6 fps (Peake and Farrell, 2004). Therefore, Smallmouth Bass will serve as the Largemouth 

Bass burst swim speed surrogate. Furthermore, Kolok (1992) determined juvenile Largemouth Bass 3.0 to 

4.0 inches in length have sustained swim speeds that averaged 1.2 fps at water temperatures between 52 

and 72°F. In addition, Katopodis and Gervais (1991) determined juvenile Largemouth Bass ranging in size 

from 3.0 to 3.5 inches have a prolonged swim speed of 1.0 to 1.6 fps. Based on sustained swim speed 

range for juvenile Largemouth Bass the calculated burst swim speed for juvenile Largemouth Bass is 

between 2.0 and 3.2 fps (Bell, 1991). Furniss et al. (2008) reported prolonged swim speeds of 1.6 to 3.9 

fps for Smallmouth Bass. Peake and Farrell (2004) identified burst swim speed to range between 3.5 and 

5.6 fps for fish 10.0 to 15.0 inches in length. Furthermore, juvenile Smallmouth Bass swimming speeds are 

likely to be similar to juvenile Largemouth Bass swim speeds. Therefore, juvenile Largemouth Bass will 

serve as the juvenile Smallmouth Bass prolonged and burst swim speed surrogate.  
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Panfish (Sunfish, Rock Bass, Perch) 

Sunfish Habitat and Life History 

Bluegill, Green Sunfish, Pumpkinseed, and Redbreast Sunfish are all in the genus Lepomis, and are 

commonly referred to as sunfish. These species are grouped together as they share similar life histories 

and habitat requirements. Lepomis species and are relatively sedentary and can be found in quiet, slow 

flowing waters of streams and rivers, but are more commonly found in the littoral zone of lakes, ponds and 

reservoirs. Both adults and juveniles require cover in the form of submerged structure such as coarse 

woody debris intermixed with submerged aquatic vegetation (Stuber et al., 1982a; Stuber et al., 1982b; Aho 

et al., 1986; Werner, 2004).  

Water temperature and DO tolerances, though not identical, are similar for these species. Water 

temperatures that are optimal for growth, reproduction and survival are between 77 and 86°F. These 

Lepomis species will move to deeper waters in winter and summer to seek thermal refuge. Furthermore, 

growth becomes significantly limited when temperatures are below 50 and exceed 86°F; temperatures 

above 95°F are lethal (Stuber et al., 1982a; Stuber et al., 1982b; Aho et al., 1986). These Lepomis species 

typically grow to between 4 and 9 inches, rarely exceeding 10 inches; however, Pumpkinseed can reach 

lengths of 16 inches (Werner, 2004; NatureServe, 2012). Optimal DO concentrations for these species are 

˃5 mg/L, but they can tolerate for short periods (although generally avoid) DO concentrations between 1 to 

3 mg/L (Stuber et al., 1982a; NatureServe, 2012).  

These Lepomis species spawn in littoral areas in the spring and summer when water temperatures are 

within 60 and 88°F. Males build nests in sand and gravel near woody debris and aquatic vegetation in water 

≤5 ft in depth, but frequently construct nests in waters ≤3 ft in depth. In addition, these species may nest in 

colonies in sheltered situations. Embryotic and fry development require temperatures within 64 to 90°F, and 

low water velocities (0.2 fps) (Stuber et al., 1982a; Stuber et al., 1982b; Aho et al., 1986). Males guard the 

eggs and young fry until the fry mature to YOY and disperse. 

Adults of all species of sunfish found in the Upper and Lower Reservoirs may seek relatively deeper water 

during winter and summer as thermal refuge. Consequently, adults of all Lepomis species have a moderate 

entrainment potential in both the Upper and Lower Reservoir, except for the Green Sunfish which was only 

found in the Upper Reservoir. Entrainment potential of spawning adults and juveniles in both reservoirs is 

none because they are found in littoral habitats within abundant cover. 

Sunfish Swimming Performance 

No information is currently available for prolonged and burst swim speeds of adult Bluegill. In this study the 

prolonged and burst swim speed for adult Bluegill was calculated using a common length of 5.0 to 7.0 

inches (Hartel et al., 2002). Therefore, the prolonged and burst swim speed for adult Bluegill is assumed to 

range from 2.1 – 2.9 and 2.9 – 4.1 fps. Leavy and Bonner (2009) reported Bluegill that average 

approximately 2.0 inches in length can swim at an average velocity of 1.3 fps before experiencing fatigue. 

Following Bell (1991), the estimated burst swim speed of the Bluegill averaging 2.0 inches in length is 

assumed to be 2.6 fps. Therefore, the assumed prolonged and burst swim speed for juvenile Bluegill are 

1.3 and 2.6 fps, respectively. 

No prolonged or burst swim speed was found in the literature for the Green Sunfish; therefore, the swim 

performance of the Green Sunfish was calculated based on body length. Using a common length of 4.0 to 

6.0 inches (Hartel et al., 2002) the prolonged and burst swim speed is estimated for adult Green Sunfish to 
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range between 1.7 – 2.5 and 2.3 – 3.5 fps, respectively. Similarly, no prolonged or burst swim speed data 

was found in the literature for the juvenile Green Sunfish. However, Leavy and Bonner (2009) estimated 

the prolonged swim speed for Redbreast Sunfish 2.0 inches in length, which is similar in morphology and 

size, and will serve as the surrogate for the juvenile Green Sunfish. Therefore, the prolonged and burst 

swim speed for juvenile Green Sunfish is assumed to be approximately 1.2 fps, while the burst swim speed 

was estimated following Bell (1991) to be 2.4 fps. 

Prolong and burst swim speed for adult Pumpkinseed sunfish ranging in length from 4.0 to 5.0 inches 

(Hartel et al., 2002) was calculated to be 1.7 to 2.1 and 2.3 to 2.9 fps, respectively. No prolonged or burst 

swim speed data was found in the literature for the juvenile Pumpkinseed. However, Leavy and Bonner 

(2009) estimated the prolonged swim speed for Redbreast Sunfish 2.0 inches in length, which is similar in 

morphology and size, and will serve as the surrogate for the juvenile Pumpkinseed. Therefore, the 

prolonged and burst swim speed for juvenile Green Sunfish is assumed to be approximately 1.2 fps, while 

the burst swim speed was estimated following Bell (1991) to be 2.4 fps. 

No swim performance data was found in the literature for adult Redbreast Sunfish; therefore, swim 

performance was calculated for adult Redbreast Sunfish that range in length from 4.0 to 8.0 inches (Hartel 

et al., 2002). The calculated prolonged and burst swim speed for adult red breast sunfish range from 1.7 to 

3.3 and 2.3 to 4.7 fps, respectively. Leavy and Bonner (2009) reported that Redbreast Sunfish that average 

2.0 inches in length can swim at an average prolonged velocity of 1.2 fps before becoming fatigued. Burst 

swim speed information for juvenile Redbreast Sunfish data is also lacking; thus, the burst swim speed was 

calculated following Bell (1991) based on the prolonged swim speed measured in Leavy and Bonner (2009) 

for 2 inch Redbreast Sunfish. Therefore, the burst swim speed for juvenile Redbreast Sunfish is 

approximately 2.4 fps.  

Rock Bass 

Habitat and Life History 

Rock Bass occur in a variety of habitats, but are most abundant in lakes and moderate to larger-sized 

streams with rocky bottoms and abundant cover (Smith, 1985; Werner, 2004). In lakes, both adult and 

juvenile Rock Bass are primarily found within the littoral zone, preferring clear, rocky, and vegetated 

margins (Page and Burr, 1991). Adults live in groups, often associating and competing for food with 

Smallmouth Bass (Werner, 2004). Rock Bass tend to be more active at night, moving into shallow areas to 

feed. During the winter, Rock Bass may move to deeper areas seeking thermal refuge.  

Spawning takes place in late spring over shallow areas with gravel, mud, and vegetation when water 

temperatures reach 55 to 59°F (Smith, 1985). Like other members of the sunfish family, the male digs a 

nest in the lake shallows and guards it tenaciously. A spawning area may be heavily used with several 

nests very close together. Rock Bass grow quickly, and adults grow up to 10 inches (NatureServe 2012).  

Overall, given their habitat preferences and life history, adult Rock Bass have moderate likelihood of being 

in the proximity of the intake structures of the Upper and Lower Reservoirs. The entrainment potential for 

both spawning adults and juvenile Rock Bass is “none” because of their preference for shallow water 

habitats for spawning and cover. 
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Swimming Performance 

No swim speed information is currently available for prolonged or burst swim speeds for the Rock Bass. 

Adult Rock Bass reach typically reach lengths between 6.0 and 8.0 inches (Hartel et al 2002). Therefore, 

the prolonged and burst swim speed for adult Rock Bass was calculated to range from 2.5 to 3.3 and 3.5 

to 4.7 fps. Prolonged and burst swim speed data is also lacking for juvenile Rock Bass. However, Bluegill 

are similar in size and morphology and will serve as the surrogate species for juvenile Rock Bass. Leavy 

and Bonner (2009) estimated the prolonged swim speed for 2 inch Bluegill to be 1.3 fps. Therefore, the 

juvenile Rock Bass prolonged swim speed is assumed to be 1.3 fps, while the burst swim speed was 

calculated to be 2.6 fps following Bell (1991).  

Yellow Perch  

Habitat and Life History 

Yellow Perch often travel in schools (Smith, 1985). They primarily occur in littoral areas and are most 

abundant near moderate amounts of vegetation in lakes, but they also frequently occur in streams. Yellow 

Perch feed actively during the day and rest motionless at night. Adult Yellow Perch usually occupy deeper 

littoral waters than juveniles, but overall, both have similar habitat requirements (Krieger et al., 1983). 

Spawning takes place in the spring when adults begin spawning movements from open water into 

tributaries, lake shallows, or low velocity areas of rivers from April to June. Spawning commences when 

water temperatures are between 45 and 55°F. Adults can be found in moderate currents but prefer sluggish 

currents or slack water habitat, particularly during spawning (Krieger et al., 1983). Yellow Perch can reach 

sizes of up to 12 inches (NatureServe 2012). 

The preferred DO concentration for Yellow Perch is 5 mg/L or greater, and they tend to avoid DO 

concentrations ˂5 mg/L. Lower lethal limits are 3.1 mg/L. Preferred temperatures range from 66 to 75ºF, 

with an upper lethal limit of 90ºF (Krieger et al., 1983). 

The entrainment potential for adult Yellow Perch in the Upper and Lower Reservoirs is minimal because 

they rarely occupy deeper water. However, the entrainment potential for spawning adult and juvenile Yellow 

Perch is none because they almost exclusively occur in shallow water near vegetation.  

Swimming Performance 

Katopodis and Gervais (1991) provided prolonged swim speeds regression equations for Yellow Perch that 

range in size from 3.8 to 9.6 inches in length. Adult Yellow Perch that are typically 4.5 to 12.0 inches in 

length (Eakins, 2012). Based on the prolonged swim speed regression equation provided by Katopodis and 

Gervais (1991) the prolonged swim speed for adult Yellow Perch ranging in size from 4.5 to 9.6 inches was 

estimated to range between 1.5 and 1.6 fps. However, Katopodis and Gervais (1991) did not provide burst 

swim speed data; therefore, the burst swim speed for adult Yellow Perch was calculated to be range from 

2.6 to 5.6 fps based on body length. Utilizing the prolonged swim speed regression equation developed by 

Katopodis and Gervais (1991) the estimated prolonged swim speed for juvenile Yellow Perch that range in 

size from 3.5 to 4.5 inches is approximately 1.5 fps. Like adult Yellow Perch, juvenile Yellow Perch burst 

swim speed was not provided by Katopodis and Gervais (1991). The estimated burst swim speed for 

juvenile Yellow Perch 3.0 to 4.5 inches in length ranges between 1.0 to 2.6 fps.  
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White Perch 

Habitat and Life History 

White Perch are euryhaline, tolerating a wide range of salinities, from sea water to freshwater (Smith, 1985). 

In freshwater they can be found in clear medium to large, low gradient rivers, as well as lakes, ponds and 

reservoirs (NatureServe, 2012). White Perch travel in schools following their prey base, regularly moving 

inshore at night and offshore in the day (Werner 2004). The spawning season of White Perch occurs in 

late-spring when water temperatures reach 57 to 75°F (Smith, 1985). Spawning occurs in <5 ft of water 

over fine sand and gravel, although some have reported that White Perch have no preference for a 

particular substrate to spawn over (Stanley and Danie, 1983). Juveniles tend to use inshore areas or creeks 

as nurseries, but like adults, they regularly move offshore during the day (Stanley and Danie, 1983). Overall, 

the entrainment potential for spawning White Perch is none because they spawn in water less than 5 ft 

deep. Furthermore, both adult and juvenile White Perch make daily inshore to offshore movements; 

therefore, they are considered to have a moderate potential of entrainment in the Lower Reservoir. White 

Perch are not found in the Upper Reservoir. 

Swimming Performance 

Katopodis and Gervais (1991) provided prolonged swim speeds based on swim performance regression 

equations. For White Perch that range in size from 6.0 to 9.7 inches it is expected that their prolonged swim 

speeds would be between 1.6 and 1.8 fps (Katopodis and Gervais, 1991). No information was found in the 

literature for the burst swim speed for adult White Perch, so burst swim speed was calculated to range 

between 3.5 and 5.7 fps. For juvenile White Perch that range in size from 3.0 to 6.0 inches, Katopodis and 

Gervais (1991) estimates the prolonged swim to speed to range from 1.2 to 1.6 fps. Katopodis and Gervais 

(1991) did not provide burst swim speeds but the burst swim speed for juvenile White Perch was calculated 

following bell to range between 2.4 and 3.2 fps.  

Forage Fish 

Alewife 

Habitat and Life History 

Alewives move into tributaries or shallow waters in the spring or early summer, and spawn at night. 

Otherwise, the fish generally are found in open water and perform diel foraging, with vertical migrations 

following their preferred food resource, zooplankton (Kelso and Ney, 1982). Like other species seeking 

thermal refuge alewives tend to overwinter in deep water (NatureServe, 2012). Alewives avoid water with 

dissolved oxygen levels less than 2 mg/L and prefer water with greater than 3 mg/L (Bozeman and Van 

Den Avyle, 1989). Alewives prefer water temperatures ranging from 59-68ºF (Pardue, 1983). As they move 

from deeper water to the warmer shallows to spawn, fluctuations in the water temperatures can cause large 

mortality events (i.e., fish kills). Landlocked alewives generally average five to six inches in length 

(NYSDEC, 2012). Due to their preference for open water and vertical movements in the water column adult 

alewives have a high potential of being in the vicinity of the Lower Reservoir intake structures, and a 

moderate potential of being in the vicinity of the Upper Reservoir intake structure. However, the entrainment 

potential for both spawning and juvenile alewives is “minimal” in the Upper and Lower Reservoirs, because 

of their preference for shallow water habitats. 
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Swimming Performance 

Alewives that are present in the Project reservoirs are landlocked, and are generally smaller than their 

anadromous form. Consequently, their swim speeds are likely to be less than the anadromous form. Peake 

et al. (2008) reported prolonged swim speeds between 1.6 and 1.7 fps for fish ranging in size from 4 to 6 

inches at 53.6°F. Bell (1991) reported burst swim speed for alewives approximately 3.0 inches in length to 

be 3.8 fps. Katopodis and Gervais (1991) determined alewives 2.0 to 2.7 inches in length to have a 

prolonged swim speed of 1.0 to 1.8 fps. Juvenile alewives are assumed to have a burst swim speed of ≤3.8 

fps. In this study juvenile alewives are assumed to have a prolonged swim speed ranging from 1.0 to 1.8 

fps. 

Emerald Shiner 

Habitat and Life History 

The Emerald Shiner, Fallfish, Golden Shiner, Rosyface Shiner, and the Spottail Shiner are all members of 

the Cyprinidae family. Emerald Shiners generally spawn in the spring, as early as late-May; however, they 

can spawn as late as early-August. Emerald Shiners typically spawn over rubble, sand and boulders in 

approximately 7 to 20 ft of water (Stauffer et al., 1995; Werner, 2004). Emerald Shiners can form 

aggregations of millions, and tend to move towards the surface to feed at night and to deeper water at 

daybreak. Emerald Shiners can reach approximately 4 inches in length (NatureServe, 2012). Adult and 

juvenile Emerald Shiners have a moderate entrainment potential in both the Upper and Lower Reservoirs 

because of their schooling behavior, preference for open water, and diurnal vertical movements. The 

entrainment potential for spawning Emerald Shiners is “none” because of their spawning habitat 

requirements. 

Swimming Performance 

MTO (2006) states that medium-sized forage fish (3.5 to 4.3 inches) generally have a prolonged and burst 

swim speed of 1.0 to 2.2 fps and 2.2 to 2.5 fps, respectively. Werner (2004) states that adult Emerald 

Shiners generally are between 3.0 and 4.0 inches in length; therefore, in this study adult Emerald Shiners 

are assumed to have prolonged and burst swim speeds similar to medium sized forage fish, 1.0 to 2.2 and 

2.2 to 2.5 fps, respectively. Similarly, MTO (2006) state that small-sized forage fish (2.0 to 2.5 inches) 

generally have prolonged and burst swim speeds of 0.7 to1.0 and 1.0 to 1.3 fps, respectively. For this study 

juvenile Emerald Shiners are assumed to have prolonged and burst swim speeds similar to small-sized 

forage fish.  

Fallfish 

Habitat and Life History 

Fallfish are generally considered to be fluvial specialists, and are found in clear streams, but may also be 

found around lake and reservoir margins with abundant gravel and rubble substrate. Spawning typically 

takes place in the spring (usually May) when waters warm to 59°F (Trial et al., 1983; Werner, 2004). Their 

ideal spawning habitat consists of quiet water of streams and lake margins, in which the male constructs 

one or more nests (Werner, 2004). On average, a typical Fallfish is 6 to 10 inches in length, but they can 

reach upwards of 20 inches (Trial et al., 1983; Werner, 2004). Juvenile Fallfish frequent areas with swift 

current more so than adults (Trial et al., 1983). All life stages of Fallfish have the tendency to remain in 

shallow water around lake margins and are not considered to have any potential of being within the 
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proximity of the Lower Reservoir intake structure, which will always be at least 10 feet below the water 

surface. Fallfish are not known to occur in the Upper Reservoir. Therefore, Fallfish are not believed to be 

subjected to possible entrainment. Consequently, swimming performance was not evaluated.  

Golden Shiner 

Habitat and Life History 

Golden Shiner is one of the largest and most abundant minnows in New York State (Smith, 1985). This 

Shiner is commonly found in lakes, ponds, reservoirs, and slow moving reaches of streams. Both adults 

and juveniles prefer clear water with abundant vegetation, but tend to avoid areas with silt substrate. Golden 

Shiners generally swim in large schools and feed at the surface on insects or in midwater on plankton 

(Werner, 2004). Spawning occurs in late spring when waters warm to 68°F, and can last until August. Their 

preferable spawning habitat consists of shallow water over rooted aquatic vegetation (Smith, 1985). In 

addition, the Golden Shiner is an important forage fish for lake-dwelling game fish (Werner, 2004). Golden 

Shiners can reach upwards of 10.5 inches (Smith, 1985). Adult and juvenile Golden Shiners preference for 

shallow water habitat with abundant vegetation and tendency to forage in midwater reduces its likelihood 

of becoming entrained in the Lower and Upper Reservoir intake structures to minimal. Furthermore, 

spawning adult Golden Shiner’s entrainment potential in the Lower Reservoir is none because they either 

move up into tributaries or congregate in shallow, near shore areas to spawn.  

Swimming Performance 

MTO (2006) states that large-sized forage fish (8.0 to 9.0 inches) generally have a prolonged and burst 

swim speed of 1.4 to 3.1 fps and 3.1 to 3.6 fps, respectively. Hartel et al. (2002) states that adult Golden 

Shiners typically are between 8.0 and 9.0 inches in length; therefore, in this study adult Golden Shiners are 

assumed to have prolonged and burst swim speeds similar to large-sized forage fish, 1.4 to 3.1 and 3.1 to 

3.6 fps, respectively. Furniss et al. (2008) identified the prolonged swim speed of small Golden Shiners (1.5 

to 4.3 inches) to be 1.0 to 2.3 fps. The burst swim speed of juvenile Golden Shiners is assumed to be similar 

to those of medium sized forage fish (2.2 to 2.5 fps, MTO, 2006). Therefore, the prolonged and burst swim 

speed of juvenile Golden Shiners used in this study are 1.0 to 2.3 and 2.2 to 2.5 fps, respectively.  

Rosyface Shiner 

Habitat and Life History 

The Rosyface Shiner primarily prefers clear, non-turbid, swifter sections of moderate to large streams. The 

Rosyface Shiner spawns in late-June in gravel beds at the tail end of riffles in streams when waters warm 

to 76 to 84°F. The average size of a Rosyface Shiner is 2 to 3 inches (Smith, 1985; Werner, 2004). The 

Rosyface Shiners preference for lotic habitats makes it unlikely to be in the proximity of the Upper Reservoir 

intake structure. Therefore, the entrainment potential for all life stages of the Rosyface Shiner in the Upper 

Reservoir is none, and swimming performance was not evaluated. Rosyface Shiners have not been found 

in the Lower Reservoir, although they must have been present because the Lower Reservoir is the only 

source of recruitment to the Upper Reservoir, unless this species was a “bait bucket” introduction.  
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Spottail Shiner 

Habitat and Life History 

The Spottail Shiner is generally found in large rivers and lakes to small streams. In clear waters with sand 

and gravel bottoms the Spottail Shiner has been found in excess of 60 ft deep (Werner, 2004). Spawning 

occurs from June to early-July when large aggregations form over sandy shoals of lake shores and at the 

mouths of streams near gravelly riffles (Smith, 1985; Stauffer et al., 1995). Like the Golden Shiner, the 

Spottail Shiner is an important forage fish for game species. This species can reach lengths upwards of 4 

inches (Smith, 1985; Werner 2004). Adult and juvenile Spottail Shiners routinely occur in water in excess 

of 60 ft deep and may be found in the proximity of the Upper and Lower Reservoir intake structures. 

Therefore, adult and juvenile Spottail Shiners have moderate entrainment potential from both reservoirs. 

However, the entrainment potential for spawning Spottail Shiners in the Upper and Lower Reservoir is none 

because of their preference to spawn over sandy shoals of lake shores or in streams. 

Swimming Performance 

No species-specific information is currently available for prolonged or burst swim speeds of the Spottail 

Shiner. However, MTO (2006) classified medium-sized forage fish (3.5 to 4.3 inches) to generally have a 

prolonged and burst swim speed of 1.0 to 2.2 fps and 2.2 to 2.5 fps, respectively. Hartel et al. (2002) state 

that adult Spottail Shiners commonly are 4.0 inches in length. Therefore, it is assumed that the Spottail 

Shiner has a similar prolonged and burst swim speeds as medium-sized forage fish (1.0 to 2.2 and 2.2 to 

2.5 fps, respectively. Like the Emerald Shiner, juvenile Spottail Shiners are assumed to have similar 

prolonged and burst swim speeds as small-size forage fish (MTO, 2006). Therefore, the prolonged and 

burst swim speeds used in this study for juvenile Spottail Shiners are 0.7 to 1.0 and 1.0 to 1.3 fps, 

respectively.  

Banded Killifish 

Habitat and Life History 

Banded Killifish live in quiet, shallow margins of lakes and ponds, or in the slower moving parts of streams. 

In addition, they are often found swimming in small schools over sand or mud substrate near vegetation 

(Page and Burr, 1991). The preferred temperature of the Banded Killifish ranges between 70 to 83°F. The 

Banded Killifish typically spawns from late-spring to late-summer along shorelines of lakes in extremely 

shallow, quiet water over aquatic vegetation. The Banded Killifish grows, on average, 2 to 3 inches in length 

(Werner, 2004). Overall, all life stages of the Banded Killifish are not expected to be in the proximity to the 

intake structure of the Upper Reservoir because of its preference for shallow, near-shore habitats; therefore, 

the entrainment potential for the Banded Killifish is none for the Upper Reservoir. Consequently, swimming 

performance was not evaluated. Banded Killifish have not been found in the Lower Reservoir, although 

they must have been present because the Lower Reservoir is the only source of recruitment to the Upper 

Reservoir.  

Logperch  

Habitat and Life History 

The Logperch is a member of the Percidae family, and has only been found in the Upper Reservoir. The 

Logperch primarily occurs in lakes, but it can also be found in large rivers and streams (Werner, 2004). It 

prefers slow-water areas of streams and lakes with cobble and rubble substrate, and dissolved oxygen 
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concentrations >2.0 mg/L (Beitenger and Pettit 1984; Smith, 1985; Helfrich et al., 2005). Spawning typically 

occurs in late June in shallow waters (<6 ft) over sandy substrate, or over a mixture of sand and gravel 

(Winn, 1958; Werner, 2004). In addition, the Logperch may move to deep water areas in winter (Hassan-

Williams and Bonner, 2007). While both adult and juvenile Logperch are generally found over substrate in 

slow flowing waters of streams and lakes, they may move to deeper areas in winter; therefore, they are 

considered to have a moderate potential for entrainment. Spawning adult Logperch, however, are only 

found in shallow water habitats; therefore, they are not subject to possible entrainment.  

Swimming Performance 

Logperch prolonged and burst swim speeds were calculated based on body length. Adult Logperch are 

typically 4.0 to 5.0 inches in length (Werner, 2004); therefore, the prolonged and burst swim speed for the 

Logperch is calculated to range from 1.7 to 2.1 and 2.3 to 2.9 fps, respectively. Smaller, juvenile Logperch 

are similar in size and morphology as the Greenside Darter, which will serve as the juvenile Logperch 

surrogate. Furniss et al. (2008) cited the Greenside Darter prolonged swim speed to range from 0.5 to 1.3 

fps. However, no burst swim speed for the Greenside Darter was found. Consequently, the estimated burst 

swim speed of the Greenside Darter ranges from 1.0 to 2.6 fps (Bell, 1991).  

Tessellated Darter 

The Tessellated Darter is also a member of the Percidae family, and like the Logperch, it has only been 

found been in Upper Reservoir. The Tessellated Darter inhabits both flowing and standing waters, but has 

a preference for quieter areas with sand or mud substrate, except when spawning (Smith, 1985). Spawning 

takes place in late-April or May in shallow streams with rocky bottoms (Werner, 2004). In lakes and 

reservoirs, all life stages of this species are generally found in the littoral zone along shorelines; therefore, 

it is not considered to be in the proximity of the intake structure in the Upper Reservoir, reducing its 

entrainment potential to none. Consequently, swimming performance was not evaluated. 

Benthic Fish 

Catfishes (Bullheads, Margined Madtom, Stonecat) 

Habitat and Life History 

Both Brown and Yellow Bullhead are benthic oriented fish, and generally inhabit warm, eutrophic waters 

usually in vegetated shallows over sand, mud, or silt. Bullhead can tolerate high turbidity, DO concentrations 

below 1 mg/L, and temperatures up to 90°F. When environmental conditions are undesirable bullheads will 

burrow in the bottom substrate (NatureServe, 2012). Spawning typically occurs in late spring and early 

summer when water temperatures reach 80°F (Smith, 1985). Males, often aided by females, will build nests 

by making a clearing or small depression in the substrate, undercut bank or near logs or rocks (Smith, 

1985). Young Brown Bullhead remain near the nest shortly after hatching and eventually leave the nest in 

tight aggregations called “pods,” which are closely guarded by the parents. These pods are often visible 

near the surface during summer (Werner, 2004). Maximum length of Yellow and Brown Bullhead are 

approximately 15 and 20 inches, respectively (NatureServe, 2012). 

Although adult and juvenile bullhead generally prefer warm water, they are considered to have moderate 

entrainment potential due to their benthic nature as they may venture into the proximity of the intake 

structures when the reservoirs are thermally mixed. However, the entrainment potential for spawning adult 

bullheads is none, because of their preference for shallow water habitats during the spawning season. 

Yellow Bullhead have not been found in the Lower Reservoir. 
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The Margined Madtom and Stonecat are also benthic catfish species, and are usually found in rivers and 

streams. Individuals are relatively small, ≤5 inches (NatureServe, 2010). The Margined Madtom and 

Stonecat are bottom-oriented preferring coarse substrate and swift currents. In lacustrine environments the 

Stonecat is likely to be found along wind-swept shorelines with coarse substrate (Werner, 2004). The 

Margined Madtom spawns in mid-summer in streams over small riffles and runs, while the Stonecat spawns 

throughout the summer in lakes and creeks (Stauffer et al., 1995; Werner, 2004). Overall, the entrainment 

potential of the spawning Margined Madtoms in the Upper Reservoir is none because of its spawning 

habitat preference. Adult and juvenile Margined Madtoms and all life stages of the Stonecat are considered 

to have a minimal entrainment potential in the Upper Reservoir largely because of their benthic nature. 

Neither species has been found in the Lower Reservoir.  

Swimming Performance 

Prolonged and burst swim speed for all adult catfish species was calculated based on common body 

lengths. Hartel et al. (2002) states Brown Bullhead 8.0 to 14.0 inches and Yellow Bullhead 8.0 to 12.0 

inches are common. The prolonged and burst swim speed for adult Brown Bullhead are calculated to range 

between 3.3 to 5.8 and 4.7 to 8.2 fps, respectively. Similarly, Yellow Bullhead are calculated to have 

prolonged swim speed of 3.3 to 5.0 fps and burst swim speeds of 4.7 to 7.0 fps. Juvenile Brown and Yellow 

Bullhead prolonged and burst swim speeds are assumed to be less than lowest adult prolonged and burst 

swim speed. Therefore, both Brown and Yellow Bullhead are assumed to have prolonged and burst swim 

speeds ≤3.3 and ≤4.7 fps, respectively.  

Prolonged swim speed for the Margined Madtom was determined to be 1.6 fps by Gardner (2006), who 

studied non-anadromous fish passage through road culverts in a North Carolina Piedmont stream. 

However, Gardner (2006) cautioned the use of the estimated swim speed due to lack of confidence in the 

data. Therefore, the sustained and burst swim speed were calculated based on body length. To estimate 

the prolonged and burst swim speed the common adult body length of 5.0 to 6.0 inches was used (Hartel 

et al., 2002). The prolonged and burst swimming speed of adult Margined Madtom are calculated to range 

between 2.1 to 2.5 and 2.9 to 3.5 fps, respectively. Prolonged and burst swim speed for juvenile Margined 

Madtom are assumed to be less than the lowest adult prolonged and burst swim speed. Therefore, juvenile 

Margined Madtom prolonged and burst swim speed are less than 2.1 and 2.9 fps, respectively. 

No information was found for the prolonged swim speed for the Stonecat; therefore, the sustained and burst 

swim speed was calculated based on body length. To estimate the prolonged and burst swim speed the 

common body length of 5.2 inches was used (Froese and Pauly, 2011). The estimated prolonged and burst 

swimming speeds of adult Stonecats are 2.2 and 3.0 fps, respectively. Like the Margined Madtom, juvenile 

Stonecats prolonged and burst swim speed are assumed to be less than those of the adults. 

Common Carp 

Habitat and Life History 

Common Carp is a member of the minnow family, although they can grow much larger than other minnow 

species. They spawn in the spring and may have a prolonged spawning period in warm waters. The ideal 

spawning habitat consists of shallow areas with submerged aquatic or terrestrial vegetation (Edwards and 

Twomey, 1982). Both adults and juveniles prefer warm, shallow water with abundant cover and silt/mud 

substrate. Adults will move to slightly deeper water as temperatures decrease in the winter. Optimum 

rearing temperatures for carp are between 68 and 82ºF, and their upper lethal limit is 94ºF. Common Carp 
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can tolerate DO levels below 2 mg/L, and will resort to gulping air at levels below 0.5 mg/L (Edwards and 

Twomey, 1982). Under ideal conditions, Common Carp grow up to 48 inches in length (NatureServe 2012). 

As adult Common Carp tend exhibit little directed movement, stay in warm shallow water most of the year, 

and move to slightly deeper water in the winter they are considered to have moderate entrainment potential 

in the Upper Reservoir and moderate entrainment potential in the Lower Reservoir. However, because 

spawning occurs in shallow aquatic vegetation beds and juveniles tend to remain in shallow water areas 

with cover the entrainment potential for both spawning adults and juvenile Common Carp is “none” in the 

Upper and Lower Reservoirs.  

Swimming Performance 

Bell (1991) reported prolonged swim speeds for Common Carp to range from 1.5 to 4.0 fps, and burst swim 

speeds to range from 4.0 to 14 fps. In addition, the Ministry of Transportation of Ontario (2009) identified 

that Common Carp prolonged swim speeds ranged from 1.3 to 3.9 fps, while burst speeds range from 4.0 

to 8.5 fps. In this study, adult Common Carp are assumed to have prolonged and burst swim speeds ranging 

from 1.3 to 3.9 and 3.9 to 14.0 fps, respectively. Katopodis and Gervais (1991) determined that Common 

Carp approximately 4 inches in length have prolonged swim speeds that range from 0.5 to 1.4 fps. Burst 

swim speed or juvenile Common Carp was calculated to range from 1.0 to 2.8 fps based on their sustained 

swim speed (Bell, 1991). For this study juvenile Common Carp are assumed to have a prolonged swim 

speed between 0.5 to 1.4 fps and a burst swim speed range of 1.0 to 2.8 fps.  

White Sucker 

Habitat and Life History 

White Suckers spawn from early spring to early summer, and generally migrate into tributaries when water 

temperatures are 50 to 64°F (Twomey et al., 1984). Juveniles tend to inhabit streams or lake margins with 

sand and gravel substrate, while adults occupy the cold, deep areas of oligotrophic lakes and reservoirs. 

White Suckers can tolerate dissolved oxygen levels below 3 mg/L; however, they avoid levels less than 2.4 

mg/L (Twomey et al., 1984).  

Non-spawning adult White Suckers in both the Upper and Lower Reservoirs have a high entrainment 

potential due to their habitat preferences because they may be in the vicinity of the intake structures during 

the summer, fall, and winter. Spawning White Suckers in the Upper and Lower Reservoirs are not likely to 

be within the proximity of the intake structures because they migrate to tributaries to spawn; therefore, they 

have no entrainment potential (none). If access to streams is limited lacustrine populations of White Suckers 

will spawn over shallow shoals with sand and gravel substrate subject to wave action (Twomey et al., 1984). 

Juvenile White Suckers have a minimal likelihood of occurring near the intake structures because in 

lacustrine environments they are generally found in shallow, shoreline areas with sand and gravel substrate; 

however, they can tolerate low DO concentrations and high turbidity (Krieger, 1980; Twomey et al., 1984). 

Consequently, juvenile White Suckers in both the Upper and Lower Reservoirs have a minimal potential of 

entrainment. 

Swimming Performance 

Prolonged swim speeds for the White Sucker ranged from 1.6 to 2.4 fps for fish that ranged in length from 

6.7 inches to 15 inches at a temperature of 53.6°F (Peake, 2008). Bell (1991) reported that burst swim 

speeds for White Sucker were 10.2 fps. In addition, the Ministry of Transportation of Ontario (2009) has 

identified that the White Sucker has prolonged swim speed of 1.3 to 4.9 fps, and a burst swim speed of 5.2 
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to 10.1 fps. However, MTO (2009) did not provide fish length or temperature data corresponding to the 

observed swim speed. In this study the prolonged and burst swim speed for adult White Sucker is assumed 

to be between 1.3 - 4.9 and 5.2 - 10.2 fps, respectively. Assuming juvenile White Suckers are between 7.0 

and 9.0 inches in length, Peake (2008) stated the swim speed ranged from 1.2 to 1.9 fps. Following Bell 

(1991) the estimated burst swim speed for juvenile White Suckers based on the prolonged swim speed 

ranges between 2.4 – 3.8 fps. 
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4.3 FISH SURVIVAL PREDICTION METHODS 

4.3.1 MECHANISMS FOR FISH INJURY 

4.3.1.1 Background 

Overview of Prediction Methods 
Fish survival prediction methods developed here are  primarily oriented toward direct effects that may be 
verified by field studies of fish passage through turbines. Other effects that could cause indirect mortality 
such as stress induced effects leading to mortality after a longer period of. time or  abrasion related 
infection, disorientation, visual or other sensory impairment resulting in predation and so forth have not 
been explicitly considered. Predation, an  indirect effect, resulting from turbine powerhouse design and its 
impact on the backroll in the tailrace is discussed in Section 4.3.3.5. The types of analyses performed 
here may be extended to other effects such as disorientation (leading to an increased probability of 
predation), if biological data become available showing the effects of quantified disorienting phenomena. 

Several mechanisms inducing fish injury may be amenable to numerical prediction. These include 
mechanical, fluid and pressure mechanisms. Mechanical mechanisms inducing damage to the fish body 
may be classified as being related to: 

leading edge strike The effect of a fish impact on a turbine blade leading edge, possibly a gap 
between a blade and adjacent structure, a stay vane leading edge, a wicket gate leading edge, or  
the leading edge of a support pier in an intake or  draft tube. 
gap grinding The effect of a fish caught in a narrow region formed between a blade and an  
adjacent component 
abrasion The effect of a fish sliding against a turbine structure 
wall strike The effect of a fish impact on a relatively flat turbine structure 
mechanical chop The effect of a fish cut by a rotating blade against a stationary wicket gate 
trailing edge 

Fluid mechanisms inducing damage to the fish body may be classified as being related to: 

excess energy dissipation (Theoretically Avoidable Loss) The effect of a fish passing near or  
through a region where the flow is experiencing turbulence, velocity gradients, vortices, or related 
phenomena that dissipate more energy (cause more losses) than the most benign flow field that 
could exist in an  idealized turbine flow field. These phenomena, when sufficiently intense, can 
create a force on a fish body of high enough level to cause damage or  mortality. A variety of 
mechanisms will induce such damage, such as: * * 

* * 

non-optimum incidence on blades, vanes, gates, etc. 
flow through and downstream of gaps ( blade or wicket gate overhang) and clearances 
which produce vortices and shear  zones 
vortices that form at a blade leading edge, or  as a result of complex flow phenomena 
non-optimum flow entering the draft tube or developing in the draft tube as a result of flow 
separation or flow interaction with pier structures. 

cavitation The effect of water vapor bubble collapse. The bubble which forms in a region of low 
pressure, moves to a region of higher pressure and collapses due  to the increase in pressure 
above the vapor pressure. Depending on the shape of the vaporized region and the pressure and 
velocity gradients involved, the collapse may create intense local pressure waves, jets of high 
velocity fluid and regions of strong flow turbulence. 

-33-  



Development Of Environmentally Advanced Hydropower Turbine Sys t em Design Concepts  
- Section 4.0 

Pressure related mechanisms inducing damage to the fish body may be related to 
0 pressure reduction Injury resulting from the inability of fish to adjust from the regions of high 

pressure immediately upstream of the turbine to regions of low pressure downstream of the 
turbine. This includes both bladder rupture and gas  embolism effects. The pressure change in 
the turbine environment itself may not be of sufficient magnitude and duration to be significant; 

Two types of predictions have been considered: 1) global onedimensional methods that a re  based on 
overall turbine characteristics, and 2) detailed three-dimensional methods that a re  based on precise 
details of the flow field that a re  calculated for all internal components for all operating conditions. Sections 
4.3.2 through 4.3.4 discuss these methods in the application to survival prediction. For additional insight, 
Section 5.3 presents results of threedimensional Computational Fluid Dynamics (CFD) flow field analysis 
methods applied to typical turbine geometry to quantify characteristics of turbine flow fields. 

Several types of predictive approaches have been considered. In the study of mechanically induced 
damage, particularly leading edge strike, one dimensional methods with some guidance from 3-D 
methods have shown some success  and are  examined further. For fluid-induced damage mechanisms, 
another approach was  developed. Here, the mortality caused by the dissipation of energy in the turbine 
was evaluated in a novel way. This evaluation does not explicitly calculate the individual effects of 
turbulence and strong velocity gradients, nor the effects of grinding, scraping or  wall strike. Instead, the 
mortality is implicitly addressed based on empirical data through knowledge of the flow field. Based on 
the analysis of measured survivaldata, new insights into turbine operation to maximize fish survival were 
obtained. For shear, using the results of turbulence modeled two-dimensional calculations and 
correlation with previous experiments utilizing fish, a basis for prediction of a critical shear  zone was 
developed 

To assist in the quantification of pressure and time scales which a re  characteristic of the turbine 
environment so that the data can be used for further biological evaluation, pressure versus time 
determination was  done for flow through typical turbine components and the results are presented in 
Section 5.3. The design of the power plant, and in particular, the turbine intake structure and its location 
in the dam, its length, the time of passage and so forth a re  important as the plant civil design may allow 
fish to become acclimated to a high pressure so that when fish a re  discharged into a low pressure in the 
tailrace, decompression trauma may occur. For this effect, no formal predictions have been made as they 
lay outside the scope of this study. 

With better biological basis it may be  possible to derive mortality predictions associated with fish body 
forces determined from the computation of some of these fluid and mechanically based effects arising 
from fish swimming through actual turbine environments. Sections 5.3 and 5.4 demonstrate some of the 
flow field features that can be  calculated with modem three-dimensional turbulence modeled calculation 
methods. 

Operation Limits and Hill Curves 
The performance of a turbine is typically displayed on a hill curve as shown in Figure 4.3.1-1. On the 
abscissa(x axis) the head (H) or  head coefficient (E,) is presented. On the ordinate (y axis) the 

discharge rate (Q) or discharge coefficient ( &, ) is presented. The head coefficient is based on the net 
head, the acceleration of gravity, as well as the rotational speed and the turbine diameter. The discharge 
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is the volume of water discharged through the  turbine per unit time. The discharge coefficient is based 
on the discharge as well as the rotational speed and the turbine diameter. The definitions of these 
coefficients are given below. 

The use of coefficients rather than dimensional data for a particular size and speed turbine is a common 
practice. In this way the performance data of a turbine is known for any choice of turbine size, head, rpm, 
etc. If a turbine is constructed to be geometrically similar to another turbine (such as to a scale size 
laboratory model), then the turbine performance characteristics shown in coefficient form are also similar. 

The turbine efficiency is presented in the form of iso-efficiency contours. Each of the contour curves 
represents a constant efficiency level. The center point of these contour curves is the best efficiency point 
of the machine. There are several reasons that the operation of a turbine is not always made at this best 
efficiency point. As conditions change the location of the operating point can move to different regions on 
the hill curve. As the 
demand for power vanes, more or less water is required to be discharged and the operation moves’above 
or below this optimum point. There are also operational limitations associated with power (generator 
limitations), cavitation, gate opening capability, and/or pressure pulsations. Operation of a Kaplan turbine 
anywhere on this performance curve requires operation of the machine at the “on-cam” combination of 
wicket gate opening and blade tilt. On-cam operation means that the wicket gate opening and the blade 
tilt vary with head and output in order to maximize the efficiency of the machine at the given head and 
discharge of the point of operation. If not operated on cam, efficiency values will be less and undesirable 
fluid and vibratory conditions can exist. For a more in depth presentation of operating characteristics of 
turbines, the reader is referred to ASME Hydro Power Technical Committee (1996). 

As head vanes, the point of operation moves to the lefi or right of the peak. 

4.3.1.2 Nomenclature 

The reader is referred to Figures 4.3.2-1 through 4.3.2-3 to help understand the variables defined 3ere. 

variable description (units) 

B Runner height at inlet (length) 

D Diameter of runner (length) 
D* Nondimensional shear distance (-1 
4 Diameter of runner at inlet (length) 

0 2  (1 en 9 th 1 
D 2 M  Mean diameter of runner at discharge (length) 

d Distance having shear greater than the critical value (length) 

= d I blade spacing 

Diameter of runner at discharge 

= 0.7070, 

g 
H 
K 
Kt, 
KTAL 
L 
N 
P 

Acceleration of gravity 
Turbine net head 
Proportionality factor relating losses to Q2 

Theoretical minimum value of K 
Theoretical avoidable value of K 
Fish length 
Number of blades or buckets 
Probability of strike 

(length2 I time) 
(length) 
(none used) 
(none used) 
(none used) 
(length) 
(4 
(-1 
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Q 
Qopt 

r 
R 
RPM 
t 

K J  

Y,  
Vref 

Vel 
Ve2 

Turbine discharge 
Turbine discharge a t  best efficiency 
Radius 
Maximum radius 
Revolutions per minute 
Time for passage of fish or  runner blade 

Axiai velocity 

Radial velocity 
Reference velocity 
Absolute tangential velocity a t  runner inlet 

Absolute tangential velocity a t  runner exit 

(length3 / time) 
(length3 / time) 
(length) 
(length) 

(time) 
(length /time) 

(length / time) 
(length /time) 
(length /time) 

(length I time) 

angle to tangential of absolute flow upstream of runner (-) 
(for Francis turbines) 
angle to axial of absolute flow upstream of runner (-1 
(for'Axial flow turbines) 
Relative flow angle at runner discharge 

Ratio between Q with no exit swirl and Q opt 

Strike mortality correlation factor ( lambda ) 

Rotational speed (I/ time) 

(-) 
(-) 

. Turbine efficiency (-) 

Energy coefficient 

Discharge coefficient 

Q -- 
e 

0D3 
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Figure 4.3.1-1 Turbine Operation is Quantified on a Hill Curve 
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4.3.2 MECHANICAL MECHANISMS LEADING TO FISH INJURY 

4.3.2.1 Development of New Leading Edge Strike Equation 

Summary 
The existing strike equations a r e  reviewed, a n  improved set of equations a r e  developed and better 
methods a r e  developed to apply the equations. The improvement to the equations is based on adding 
consideration for the tangential projection of the fish length. Better methods to apply the equations a r e  
based upon calculating the flow angles based on overall operating head and discharge parameters. New 
insights a r e  obtained by analysis of a nondimensional form of the equations. While their development is 
similar in concept, the equations for Kaplan, Propeller and Francis turbines a r e  presented separately. 

Discussion 
Review of Existing Method 
An existing method for strike prediction w a s  examined (von Raben 1957, cited by Bell 1991). This 
method considers t h e  fish length, turbine runner size and number of buckets, turbine rpm, and assumes 
the fish is aligned with the  local flow. The basis of the derivation is that the strike probability is the ratio of 
time for the meridional length of the  fish to p a s s  the leading e d g e  of a runner blade divided by the time 
between p a s s a g e  of successive runner blades. The analysis a s s u m e s  that the fish remains in a two- 
dimensional plane of revolution of a point a t  a given radius on the blade. Essentially, the fish is modeled 
as a meridional line segment  and the blade is modeled as a point. It w a s  also initially assumed that any 
impact by the blade along any portion of the fish length would be fatal. A factor to correlate experimental 
data w a s  included. T h e  phenomena that small fish (relative to blade size) may be transported around the  
blade leading e d g e  w a s  not considered. 

Note that the terms mortality and survival a r e  related. This section discusses the probability of strike, and 
with a correlation factor, strike could be considered to be related to mortality. Most of the presentation of 
experimental turbine p a s s a g e  data is presented in terms of survival. Survival can  be  determined from 
mortality, for example, using percentages, as: 

Survival = 100% - Mortality 

The physics of strike a r e  the s a m e  for Francis turbines and for axial flow turbines (both Kaplan, Propeller 
and Bulb turbines), but the equations have slightly different form because of the different geometries of 
these turbines. Figure 4.3.2-1 and 4.3.2-2 illustrates the terminology used for t h e  flow field variables and 
Figure 4.3.2-3 s h o w s  the geometry variables for Francis turbines. For example, for a Francis turbine, the  
times of passage  are: 

N -- 
' m e r  - OD, 

L sin a, 
Y,  'fi = 

T h e  resulting Von Raben strike probability equations are: 
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Francis 

Axial Flow 

Derivation of New Equation 
Since the existing method has  demonstrated some promise in correlating fish survival, the basic physics 
used to derive these equations was  reexamined. It was observed that the meridional component of the 
fish length was considered, but the tangential component of length was  not considered. The Von Raben 
equation gave results that could be physically unrealistic in some  circumstances. As an  example, in a 
situation where the tangential projection of the fish length is greater than the blade to blade spacing, it is 
not possible for a fish to pass  through the el:rrance edge region of a runner without touching a runner 
blade, Figure 4.3.2-4. In this case, the actual strike probability is 100%. The strike probability calculated 
by the above equations gives a false value less than 100%. 

By considering the tangential projection of fish length, a more accurate strike prediction is obtained. This 
contribution to strike probability is the ratio of the tangential projection of fish length to distance between 
successive runner blades, Figure 4.3.2-5. The additional contribution to strike probability is: 

Francis 

Axial Flow 

With some rearrangement, both contributions can be expressed as: 

Francis 
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- 

Kaplan and Propeller 

N - L  
D 

p = - -  

R 

Although the terms N L / D have been grouped to clarify their importance, this form of the strike equations 
has several drawbacks. Key relationships between variables are not clear and their application to a 
specific turbine operating condition, Le. calculation of the flow angle, requires a number of assumptions. 
Note that if the orientation of the fish were not equal to the local flow angle, and if this angle were 
available from other means, then the orientation could be  used directly. The following section presents an 
alternative form of the new leading edge strike equations. 

An improved Form of the New Leading Edge Strike Equation 
Summary 
The use of the strike equations can be improved by replacing some of the ad hoc estimates of flow angle 
that had been used by previous investigators. The use of non-dimensional head and discharge 
parameters clarifies important relationships between variables. Additional generalizations were added to 
provide a correlation factor that may be based on experimental fish survival data. 

Discussion 
By using more accurate assumptions regarding the internal flow field in a turbine and expressing t h e  
result in a nondimensional form, the usefulness and accuracy of the strike equations is greatly enhanced. 
Two main concepts have been used. The first is the use of Euler's equation to evaluate the flow angle 
based on known values of key operating parameters, such as head and discharge. The second concept 
is the use of nondimensional parameters. Euler's equation states the reaction torque on the runner is 
equal to the change in angular momentum of the flow through the runner. As was done by other 
investigators, the discharge and cross sectional area are used to calculate an average through-flow 
velocity. 

An additional correlation function, lambda ( A ), is added to the equations to account for several factors. 
One is that the fish may not lie entirely in a plane of revolution. This could be caused by the forces that 
act on a three-dimensional body in a flow or fish free will. Another is, as has been suggested by other 
investigators, a length related fraction could be applied because an impact on a sensitive portion of the 
fish body, particulariy the head region may be more damaging than an impact to a different region, such 
as near the tail. Yet another factor is the phenomena that the local details of the flow at the leading edge 
of a blade will transport a fish in a manner that can carry it around the leading edge. While readily 
observed in physical tests, this factor has not been quantified numerically at this time. 

In addition to strike phenomena, the use of lambda extends the applicability of these equations to all 
injury mechanisms that are related to the variable N L / D. Such mechanisms could include mechanical 
mechanisms of leading edge strike and gap grinding as well as fluid induced mechanisms related to flow 
through gaps or other flow phenomena associated with blades. Subsequent discussion will conclude that 
these "strike" equations may be generalized and could be termed "Blade Zone Encounter" (BZE) 
equations. The lambda factor is further discussed in Sections 4.4.3 and 4.4.6. 
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I 

Axial Flow Turbines 
For axial turbines, the average axial velocity is assumed to be 

4 

and a useful form of Euler's equation is 

A Kaplan turbine is double regulated with both wicket gates  and runner blades being adjustable in 
position. When operated "on - cam", the blade and gate positions a re  coordinated to achieve the highest 
possible efficiency. As a result, the flow discharging the blades, entering the draft tube, has  a small and 
reasonably constant amount of swirl (tangential velocity) at all operating conditions. A good assumption is 
to use ?(,, equal to zero. Figure 4.3.2-6 illustrates the difference between the exit swirl characteristics of 
an adjustable blade machine, i.e., a Kaplan, versus a fixed blade machine such as a propeller turbine or 
Francis turbine. The complete strike equation including the lambda function can be  expressed as: 

Kaplan Turbine Leading Edge Strike Equation 

Several important relationships can be  deduced from this form of the equation. A primary variable is the 
nondimensional grouping of N L / D. This is the ratio of fish length to blade spacing. The individual 
values of L, N, or  D a re  not important, only their ratio is important Fish strike probability is linearly 
proportional to this ratio. The use of nondimensional head and flow variables shows that factors such as 
head, discharge, rpm, or  tip speed do not appear individually. Therefore, they do not affect the strike 
probability. The variables head, discharge and rpm occur only in the terms Ed (the head coefficient) 

and & (the discharge coefficient). For a given design of Kaplan turbine, the variables Ed and Qd 
uniquely specify the operating point A given design of Kaplan turbine with the same  number of blades N 
can be built in different sizes, rpm, and for different heads to suit specific site requirements. Therefore, 
machines of varying size, head, etc. (such as a model in a laboratory or  an  extremely large unit) will have 
identical fish strike characteristics, and will be a function only of the nondimensional grouping of L / D. 
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Figure 4.3.2-7 shows a strike probability calculation a t  the blade mid span  nondimensional radius r/R = 
0.75 for all operating conditions for a particular Kaplan design. Since the values of the correlation factors 
are  not yet determined, the strike probability is normalized by-the value that occurs at the best efficiency 
point. The primary trend which can be  observed is that strike probability decreases significantly as the 
discharge increases, and that the strike probability increases somewhat when operating a t  heads less 
than the optimum head. This leads to the proposition that higher discharges a re  beneficial for fish survival 
influenced by blade leading edge strike. This proposition is further evaluated in Section 4.4. Also, 
operation at heads lower than the optimum head will have higher strike probability and presumably higher 
mortality than operation a t  the optimum head. 

The probability of strike varies with the radius along the blade entrance edge. Figures 4.3.2-8 and 4.3.2-9 
show the calculated effect for two discharges as a function of radius. The currently developed formula as 
well as the previous formula are used to demonstrate that the previously accepted belief that strike 
probability is lower a t  the hub is valid for low discharges, but not at high discharges. Figure 4.3.2-10 
presents the result of the calculated ratio of strike probability a t  the hub to strike probability at the 
periphery as a function of discharge. 

The contribution of the additional term in the strike equation due  to the tangential length of a fish was  
examined by calculating the strike probability for a number of Kaplan units. This calculation included the 
full range of specific speed for axial flow turbines, from three bladed Bulb units to seven bladed Kaplan's. 
Figure 4.3.2-11 shows that the additional term, although generally small compared to the overall strike 
probability, is growing in magnitude as specific speed decreases. For reference, a discussion of specific 
speed in contained in Appendix 10.2. 

Propeller Turbine 
A propeller machine is similar to a Kaplan, but has runner blades that a r e  fixed to the hub. They can not 
be adjusted. The discharge swirl of such a machine varies continuously with the machine discharge. 
Under the assumption that at the propeller turbine's best efficiency point, its operation is similar to a 
Kaplan turbine, the exit swirl velocity, Vm is assumed to be zero at the best efficiency point. Using this 

known relationship, Ysz is calculated for any other operating condition. The strike equation is the same  as 
for a Kaplan, but the relationship for the flow angle can be expressed as: 

Propeller Turbine Leading Edge Strike Equation 

8 R  m p = -  
Q ~ o P ~  
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Francis Turbines 
A similar procedure may be followed for Francis turbines. The average radial speed is calculated from the 
discharge and the area at the runner inlet. 

This assumption is most applicable to turbines of low specific speed. For turbines of high specific speed, 
the meridional curvature of the water passage causes a variation in the flow velocity. The velocity near 
the band is higher than the average value and the velocity near the crown is lower than the average, 
Figure 4.3.2-12. The strike probability will vary along the inlet edge, from crown to band. The equations 
presented below are based on a constant inflow velocity from band to crown, therefore, it is likely that 
these equations will suffer reduced accuracy for higher specific speed Francis turbines. An attempt was 
made to approximate the velocity profile based on a simple radius of curvature method, however, the low 
accuracy of this approximate method does not seem to justiQ its additional complexity. Higher accuracy 
velocity profiles may be obtained through application of CFD analysis tools. 

A useful form of Euler's equation is: 

Y,  ma, =- 
Vel 

In a similar manner to a propeller turbine, the discharge swirl from the runner changes continuously with 
discharge. It is assumed that a zero swirl discharge flow occurs at a user specified multiple of the 

discharge at the best efficiency point (4- Qopt) . At this value of flow, the discharge conditions are 

known, in particular, the relative flow angle p .  Using this known flow angle, Yn is calculated for any 

other operating condition. Note that a mean radius is used at the runner discharge. The complete equation 
can be expressed as: 

Francis Turbine Leading Edge Strike Equation 

and -[ -)2 - 4.0.707 - tanp-- B 4 
Qd Dl 2Qd DI 01 4 Dz 

2 d d - 7  B Z-0.707* B D2 
tan(90 - a,) = .- + 
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A value of 5 = 1.1 is suggested as a typical value for a zero swirl discharge. The resulting leading edge 
strike probability is shown in Figure 4.3.2-13. The strike probability is normalized by the value at the best 
efficiency point Since the flow mechanisms are  different than a Kaplan turbine, the resulting strike 
probability is different Generally, the strike probability increase a t  lower heads (similar to the Kaplan) but 
the strike probability can increase with increasing discharge. This strike probability increase is caused by 
the change in the flow angle compared to the change in discharge and occurs differently than in a Kaplan 
turbine. The implications for fish passage a re  that increased discharge may not contribute to lower 
mortality in the s a m e  manner as is expected for Kaplan turbines. 

The accuracy of the improved method for calculating values of flow angle, a, and a;, is evaluated in 
Appendix 10.4 

4.3.2.2 Gap Grinding 

Summary 
The presence of a g a p  as defined below creates a source of both mechanical and fluid mechanisms which 
may injure fish. The prediction of mortality due to gap induced velocity fields and mechanical gap grinding 
requires an  advancement of technology from today's basis. Estimations of the gap related effect on fish 
injury a re  developed based on two experimental observations discussed in Section 4.4.5. 

Discussion 
Kaplan blades rotate with a hub around the shaft axis of rotation and also in the hub about a blade axis of 
rotation and change position as the turbine operates. To accommodate the rotation on the unit in the 
stationary discharge ring and the blades within the hub assembly between high blade tilts and low blade 
tilts, traditional Kapfan blades have clearances and gaps. Before discussing gaps, it is important to 
differentiate between clearances and gaps. Clearance describes the minimal distance required between 
two surfaces for relative movement of those two surfaces. In order for the individual blades to change tilt 
within the runner, there must be a minimal clearance between the inner radius of the blades and the hub 
(approximately 0.00035 times the runner diameter). In order for the runner assembly to rotate within the 
stationary discharge ring there must be a minimal clearance between the outer radius of the blades and 
the discharge ring (approximately 0.0007 times the runner diameter). These minimal clearances a re  
unavoidable; they must exist for the unit to function. Typically, these clearances a re  much smaller than a 
.typical fish, and are presumed to have minimal impact on fish mortality. The terminology "gap" as used 
here describes a distance that is significantly greater than a clearance. The causes of gaps  a re  described 
below. 

In a conventional Kaplan design the hub and discharge ring surfaces are  combinations of spherical, 
cylindrical and conical sections in the a reas  where they a re  in close proximity to the blades. The hub and 
discharge ring surface shapes a re  designed to accommodate mechanical needs such as disassembly, or 
to provide space  for conventional blade servomotor and linkage mechanisms to operate. Figure 6.2.1-2 
shows a Kaplan blade at minimum and maximum tilts and the gaps typically created by cylindrical and 
conical sections on the hub and periphery. With the blade se t  a t  its maximum tilt, the inner radius surface 
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of the blade is machined to fit any adjacent non-spherical surface of the hub. At maximum tilt there is no 
gap between the blade and hub. At minimum tilt a significant gap is created between the blade and hub. 
Some turbines have had special considerations whereby gaps between the blades and the hub have been 
minimized in certain regions between the blade and the hub. Because of the ease of assembly and 
disassembly, most Kaplan turbines a re  provided with discharge rings having a cylindrical surface 
upstream of the blade centerline and with a partially spherical surface downstream of the blade centerline. 
With the blade set a t  its minimum tilt, the outer radius surface of the blade is machined to fit any adjacent 
non-spherical surface of the discharge ring. At minimum tilt there is no gap between the blade and 
discharge ring. At maximum tilt there is a significant gap between the blade and discharge ring, 
particularly upstream and occasionally at the lower region of the discharge ring as the blade extends 
beyond the often provided partially spherical segment  Gaps can exist in other locations in the turbine. 
For example, some wicket gate and discharge ring designs a re  such that the wicket gate overhangs the 
top of the discharge ring at high gate openings creating a gap. Thus, gap geometries vary significantly 
depending on the turbine design and the point of operation of the turbine. 

Gaps between the blade and hub may cause significant mortality (from approximately 2% to more than 
5% ) for the fish entering the turbine near the roof of the intake and passing through the runner at it's inner 
radius (Section 4.4.5). Similar gap related mortality may exist for the fish entering the turbine blades near 
the outer blade diameter. Fish in this outer diameter region could come from those near the floor 
elevation of the intake which pass  through the runner at it's outer radius (Section 4.4.6) or come from fish 
which entered the turbine intake at other elevations but were then transported to the region of the blade tip 
gaps because of cross flow currents caused by fish diversion devices, or by large separation regions or 
secondary flows in the Intake, stay vanes, wicket gates  or the runner inlet Gap related mortality includes 
not only the effect of mechanical gap grinding (a fish caught in the narrow gap), but mortality arising from 
fluid related effects such as excess energy dissipation effects (Section 4.3.3). . 

The prediction of gap  grinding is not amenable to a onedimensional analysis other than to account for the 
presence or absence of a gap. A preliminary CFD analysis is presented in Section 5.3.4 that verifies 
some of the expectations of the flow through a gap. A prediction of the loads applied to a fish being 
caught in this region would require a CFD calculation including the presence of a "virtual fish" . Gap 
effects are  related to the number of blades. 

Observations of carefully planned and executed experiments do  give some indications of mortality that 
has  occurred in these regions. Section 4.4.5 reviews the results of a fish passage survival determination 
at the Rocky Reach Dam and concludes that a gap at the trailing edge of a blade caused approximately 
4.4% additional mortality for a particular operating condition. Section 4.4.6 reviews the results of a fish 
passage survival determination at  Wanapum Dam and concludes that fish injected at a location expected 
to transport the fish near the runner inner radius experienced approximately 3% additional mortality in 
comparison to fish passing through the middle section of the blades. This mortality is attributed to fluid 
and mechanical effects related to the blade leading edge gap and other geometries in the vicinity of the 
runner hub. 

4.3.2.3 Abrasion . 

Summary 
Use of 3-D advanced CFD methods is probably necessary for abrasion prediction. However, a new 
insight into the role of cross sectional area is presented here. The probability of occurrence of scrape due 
to the space between blades is unknown. 
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Discussion 
While abrasion is a mechanical effect arising from a fish scraping a mechanical surface, it can also b e  
related to the degree of excess fluid energy dissipation in a design, and therefore the point of operation of 
a turbine and to the  overall quality of the hydraulic design. As an example, fish in a swirling draft tube flow 
may have a higher chance for wall scrape. A fish having a large size in relationship to the minimum 
space between turbine blades (the vent dimension) could lead to scrape. The scrape effect related to 
vent depends  on turbine type. T h e  blades of Francis and  Propeller turbines a r e  fixed in position and'  have 
a fixed value of vent. Kaplan turbine blades change their position as a function of operating point At low 
blade tilts (openings), the s p a c e  between blades is smaller, while at high blade tilts, which correspond to 
high discharge, t h e  s p a c e  is larger. Also the smaller number of blades in Kaplan and  Propeller turbines 
will give larger values of vent. 

The prediction of scrape  generally requires the  u s e  of advanced CFD analysis tools for any quantitative 
assessment.  It is expected that scrape  could occur d u e  to both primary and secondary flows, centrifugal 
and buoyancy effects, or  fish volitional movement. T h e  flow field effects leading to  abrasion will b e  
discussed in Section 4.3.3, Fluid Mechanisms Leading to Fish Injury. 

O n e  aspec t  of scrape,  however, that can  b e  clarified is the role of cross  sectional area.  Several 
references have presumed that a turbine design goal should b e  to maximize the cross sectional area 
through the turbine. Figure 4.3.2-14 illustrates the  concept of "vent" of a turbine. The vent of a turbine is 
the minimum distance between adjacent blades. It occurs near  the blade trailing edge. In general, a fish 
passing through the turbine runner would experience a continuous decrease in c ross  sectional area. If 
the body of the  fish were not flow aligned, and  if the fish length were larger than the vent dimension, then 
it s e e m s  possible that the decreasing cross  sectional a rea  could cause the  fish to scrape  against a runner 
blade. 

The value of vent for a particular turbine design is determined by the  number of blades and  the local 
geometry of the blade outlet edge, particularly the blade angle. A smaller number of blades will have a 
larger v e n t  For a given design condition, (number of blades, head, discharge, rpm, etc.) the  blade angle 
is essentially fixed, therefore, the vent is fixed and can not be arbitrarily adjusted. 

The frequency of scrape  type injuries and factors that influence scrape  a r e  uncertain. The fish survival 
studies that have attributed sources  of injury to  possible c a u s e s  a r e  limited. 

4.3.2.4 Wall Strike 

Summary 
Use of 3-D advanced CFD methods is probably necessary for wall strike prediction 

Discussion 
While wall strike could b e  thought of as similar to abrasion, w e  differentiate it here as a mechanical injury 
caused by a fish body impact with a wall with enough energy to cause mechanical injury. For this to occur 
a relatively high rate of change of velocity over a distance related to fish length is necessary. While it is 
basically a mechanically induced injury, wall strike is assumed to be induced by vortices and  high 
turbulence levels related to the  fish length. It is related to the  point of operation and  the  quality of the 
hydraulic design. Section 5 addresses  fluid conditions that could lead to wall strike. 
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Executive Summary 
The Power Authority of the State of New York is seeking a new license from the Federal Energy Regulatory 
Commission (Commission) for the continued operation of the Blenheim-Gilboa Pumped Storage Project (B-
G Project) (FERC No. 2685). The B-G Project is on Schoharie Creek, a tributary of the Mohawk River, in 
the northern Catskill Mountains, about 40 miles southeast of Albany New York. The Power Authority is 
using the Commission’s integrated Licensing Process (ILP) as outlined in 18 C.F.R. Part 5. The original 
license was issued on June 6, 1969 and expires on April 30, 2019. 

One of the studies that the Power Authority is conducting to support its application for a new license is a 
Recreational Boating Desktop Feasibility Assessment as recommended by the Commission in its Study 
Plan Determination letter of February 19, 2015. The Study follows the desktop analysis (Phase I) outlined 
in Whittaker et al. 2005. Desktop options used in this report include: a literature review, hydrology and 
hydraulic assessments, and structured interviews. 

The literature review produced only limited information regarding recreational boating conditions in the 
primary study area of Schoharie Creek (Lower Dam to Max V. Shaul State Park). The most informative 
source, the now out-of-print 2005 Adirondack Mountain Club (ADK) Canoe and Kayak Guide was the only 
recreational boating guide found that described part of the primary study area (i.e., North Blenheim Route 
30 bridge to the Max V. Shaul State Park), which it rated as Class I to I+ normally runnable in April and 
early May, or after a storm that causes water to be spilled from Schoharie Reservoir. The guide, however, 
was written before Tropical Storm Irene. The structured interviews also noted that this portion of Schoharie 
Creek had changed signficiantly since Tropical Storm Irene. The literature review did identify several 
boating access sites in the primary study area. It also identified numerous boating opportunities, including 
Class II and III, outside of the primary study area, on Schoharie Creek and within 50 miles of the Project. 

Streamflows throughout the primary study area are significantly influenced by the NYCDEP water supply 
withdrawal from Schoharie Reservoir. This diversion essentially removes all runoff from 316 square miles 
of the watershed, which except during the spring freshet months of April and May significantly reduces 
downstream flows for most of the year. Flow duration curves for the B-G Project show the prevalence of 
low flows during the months of June through October; median flows during these months are between 8 
and 23 cfs. The hydrologic analysis also found that diverting water from available Project storage would 
adversely impact the ability of the Project to replenish storage lost through evaporation and seepage, and 
to continue to provide downstream flows comparable to those that would have occurred if the B-G Project 
had not been built. Consequently, it is not feasible to provide releases from the Lower Dam for recreational 
boating during the boating season without adversely impacting the ability to continue to provide 
supplemental downstream flows and replace storage lost through evaporation and seepage. 

The hydraulic analysis modeled maximum depths at 54 locations for flows ranging from 10 to 1,000 cfs 
over the 9.2 mile length of the primary study area. At flows of 350 to 1,000 cfs the percentage of locations 
with less than 1.5 feet of depth ranged from 81% to 5%. The ADK guide states that depths of 1.5 feet are 
“too shallow” for boating. For the same flows, the percentage of locations with less than 2.0 feet of water 
ranged from 83% to 39%. Flows of 350 to 1,000 cfs in the primary study area of Schoharie Creek typically 
occur only during the spring freshet (April and May) when water is spilled over Gilboa Dam and there is 
snowmelt/runoff. Flows sufficient to provide water depths of 2.0 feet or even 1.5 feet during the remaining 
months of the boating season (June – October) are limited to significant storm events.  
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The Power Authority reached out to thirty-two individuals affiliated with, or representing state parks, 
municipalities, organized events, paddling organizations, and paddlers regarding boating conditions and 
their experiences on Schoharie Creek in the primary study area. Fourteen completed surveys were 
received. Based on the survey results, it appears that the primary study area is boated relatively 
infrequently, with most trips taking place in the spring during periods of high flow. 

A major reason for limited paddling in the primary study area appears to be low water conditions throughout 
much of the boating season. Several survey respondents and other interviewees commented on the lack 
of water in the Creek during much of the boating season.  

Respondents typically rated the primary study area as Class I-II depending on flow, and commented that 
areas of whitewater in the primary study area were limited. 
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1 Introduction 

1.1 Background 
The Power Authority of the State of New York (Power Authority) is licensed by the Federal Energy 
Regulatory Commission (FERC or Commission) to operate the Blenheim-Gilboa Pumped Storage Project 
(FERC No. 2685), hereafter the B-G Project or Project. The original license was issued on June 6, 1969, 
and expires on April 30, 2019. As required by law, the Power Authority will be applying for a new license 
for the B-G Project on or before April 30, 2017. In its study plan determination letter (SPD) dated February 
19, 2015, the Commission recommended that the Power Authority use the Phase 1 (Level 1) desktop 
analysis method put forth by Whittaker et al. (Whittaker et al. 2005) to evaluate the feasibility of releasing 
recreation flows from the Lower Dam under a variety of operational scenarios.  

In accordance with the Commission’s recommendation, the Power Authority conducted a desktop 
assessment of the feasibility of providing recreational boating flows in Schoharie Creek (Creek) downstream 
of the B-G Project’s Lower Dam. This desktop analysis was conducted using the methodological options 
for a Level 1 boating flow analysis as outlined by Whittaker and colleagues (Whittaker et al. 2005). The 
assessment consisted of a literature review, hydrology and hydraulic assessments, and structured 
interviews. The structured interviews included a standardized questionaire (Appendix A). 

1.2 Geographic Scope 
For the purposes of this study, the primary study area (Area 1) is Schoharie Creek downstream of the Lower 
Dam, to Max V. Shaul State Park, a reach of 9.2 miles. This location was chosen based on distance 
downstream from Lower Dam, ease of egress from Schoharie Creek, a reduction in the gradient of the 
Creek bed, and flow contributions from additional drainage areas. Figure 1.2-1 depicts the location of the 
primary study area. Max V. Shaul State Park, located on the western shore of Schoharie Creek immediately 
downstream of the Route 30 bridge in Fulton, provides access to the Creek via a carry-in boat launch. The 
hydrology and hydraulic assessments and the structured interviews focused on the primary study area. 

The literature search included the primary study area and other portions of Schoharie Creek, both upstream 
and downstream of the primary study area (Figure 1.2-2). The additional areas are identified as:  

 Area 2 - Schoharie Creek from the Gilboa Dam downstream to the Power Authority’s Lower 
Dam. Area 2 includes the Lower Reservoir (approximately 5.5 river miles);1  

 Area 3 - Schoharie Creek upstream from the Gilboa Dam (including Schoharie Reservoir), for a 
distance of approximately 24 river miles; and  

 Area 4 – Schoharie Creek downstream from Max V. Shaul State Park (the downstream end of 
the primary study area) to the confluence with the Mohawk River (approximately 43.1 river 
miles).  

Areas 2 and 3 are upstream of the B-G Project. Area 4 starts 9.2 miles downstream of the Project and goes 
to the Mohawk River. The geographic scope for the literature review was expanded to document other 
boating opportunities within a 50 mile radius of the B-G Project to provide regional context.   

                                                   
1 The Gilboa Dam, which is 5.3 river miles upstream of the Lower Dam is owned and operated by the New York City Department of Environmental 
Protection (NYCDEP). 
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2 Methods 
The study involved conducting a desktop analysis using Level 1 methods outlined in Flows and Recreation: 
A Guide to Studies for River Professionals (Whittaker et al. 2005). Desktop options are useful for developing 
information about existing or potential recreation opportunities, facilities (e.g. access points), physical 
characteristics of the water body, and recreation-relevant hydrology. The desktop options used in this report 
include: 

 literature review 

 hydrology (and hydraulic) assessment 

 structured interviews 

2.1 Literature Review 
The purpose of this review is to describe reasonably available literature regarding existing recreational 
boating opportunities on Schoharie Creek and the physical characteristics of Schoharie Creek downstream 
of the Lower Dam within the primary study area. Literature searches were conducted via the Internet, 
libraries, tourist/visitor bureaus, agencies, municipalities, and recreation-user-group documents (boating 
guides, etc.). Information examined included: the websites of agencies such as the New York State 
Department of Environmental Conservation (NYSDEC), New York State Office of Parks, Recreation and 
Historic Preservation (OPRHP), Schoharie County, and the towns of Blenheim and Fulton; special interest 
groups including American Whitewater, Adirondack Mountain Club, American Canoe Association, 
Appalachian Mountain Club, Central New York Kayak Club, and Capital District Kayakers; and regional 
boating guides including Adirondack Mountain Club Canoe and Kayak Guide (ADK 2005), A Kayaker’s 
Guide to New York’s Capital Region (Dunn 2010), and Canoeing & Kayaking New York (Stiegelmaier 2009). 
Available literature and information were analyzed to evaluate: (1) the physical characteristics of the primary 
study area (e.g., length, gradient, channel type); (2) the availability of recreational boating facilities, 
amenities, or access points (including put-in and take-out locations) along the primary study area; and (3) 
hydrologic and hydraulic conditions in the primary study area and the relationship between flow and 
recreational boating opportunities. The literature review was extended to gather information on other 
portions of Schoharie Creek, both upstream and downstream of the primary study area, to assess other 
recreational boating opportunities in the greater B-G Project region. A comprehensive review of literature 
sources is provided in Appendix B.  

2.2 Hydrology Assessment  
This assessment summarizes the recreation-relevant hydrology of Schoharie Creek within the primary 
study area and identifies operational constraints on flow regimes and the resulting feasibility of recreational 
boating flows.  

2.2.1 Streamflows 

A flow-duration analysis comparing daily Project inflow and outflows for the period of record (water years2 
1976-20153) was conducted. The analysis utilizes data from four United States Geological Survey (USGS) 
flow gage stations; three located upstream of the Lower Dam, and one located on Schoharie Creek, 

                                                   
2A water year is defined as the 12-month period from October 1 of any given year through September 30 of the following year. 
3 USGS data for water year 2015 is provisional at this time. 
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downstream of the Lower Dam. Inflows for various locations in the primary study area downstream of the 
Lower Dam were determined using data from an additional gage on Schoharie Creek at the hamlet of 
Breakabeen, which is in the town of Fulton in Schoharie County, New York. Figure 2.2.1-1 shows the 
location of the five gauging stations that were used for both analyses, including USGS Gage No. 01350335 
Schoharie Creek at Breakabeen (downstream of the Lower Dam), Gage No. 01350180 Schoharie Creek 
at North Blenheim (downstream of the Lower Dam), Gage No. 01350140 Mine Kill, Gage No. 01350120 
Platter Kill, and Gage No. 01350101 Schoharie Creek downstream of the Gilboa Dam. Table 2.2.1-1 lists 
the location of the USGS flow gages and their respective drainage areas. Project inflow was calculated by 
adding flow from the gage downstream of Gilboa Dam (No. 01350101) to flows from the gages at Mine Kill 
(No. 01350140 and Platter Kill (No. 01350120). Flows to the Mine Kill and Platter Kill gages were prorated 
by the difference in drainage areas to account for the contributing drainage area between the Gilboa and 
Lower Dams. 

Table 2.2.1-1 Locations and Drainage Areas of USGS Gages used for All Analyses 
USGS Gage Number Location Drainage Area (sq. mi.) 

01350101 Schoharie Creek at Gilboa, NY 316 
01350120 Platter Kill at Gilboa, NY 10.9 
01350140 Mine Kill Near North Blenheim, NY 16.2 
01350180 Schoharie Creek at North Blenheim, NY 358 
01350335 Schoharie Creek at Breakabeen, NY 444 

 

An additional flow-duration analysis was performed at the North Blenheim gage to determine representative 
wet, dry, and typical years for the period of record. A hydrograph analysis of project outflows was performed 
for these representative years. 

Inflows for various locations in the primary study area downstream of the Lower Dam were determined by 
using USGS Gage No. 01350180 Schoharie Creek at North Blenheim and USGS Gage No. 01350355 
Schoharie Creek at Breakabeen. A relationship of flow for various locations between the gages was 
determined by computing the amount of inflow for each square mile of the intervening drainage area.  
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2.3 Hydraulic Analysis 
The hydraulic model developed by the Power Authority for the inundation mapping in its Emergency Action 
Plan was used to determine the maximum depths and average velocities within the primary study area for 
a range of flows. The hydraulic model was developed using the United States Army Corps of Engineers’ 
Hydrologic Engineering Center’s River Analysis System (HEC-RAS) computer program and elevation data 
from bathymetric surveys, LiDAR data, and surveyed bridge data.  

2.4 Structured Interviews 
To gain experiential, qualitative information regarding recreational boating use and conditions on Schoharie 
Creek downstream of the Lower Dam, the Power Authority conducted structured interviews with individuals 
who have local knowledge of recreation opportunities in the primary study area on Schoharie Creek (Lower 
Dam to Max V. Shaul State Park) and who have boated the study reach. A standardized questionnaire 
(Appendix A) aimed at providing a qualitative summary of recreational boating on Schoharie Creek 
downstream of Lower Dam was used to conduct the interviews. Interviews were conducted via phone, or 
e-mail, or both. The Power Authority exercised due diligence in identifying knowledgeable individuals 
through outreach and personal communication with individuals and groups such as local state park 
managers, town officials, race organizers, American Whitewater (AW), local and regional whitewater and 
paddling organizations, and individuals known to canoe/kayak in the area. Initial contact was made by 
telephone when phone numbers were available, or by e-mail if phone numbers were not known. In the initial 
contacts, the individuals contacted were asked about their personal experiences on Schoharie Creek and 
whether they knew of others who might be able to provide information about paddling conditions in the 
primary study area. Section 3.4 of this report is a summary of interview responses  
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3 Results 

3.1 Literature Review 
3.1.1 Physical Characteristics of the Primary Study Area 

The literature review for the primary study area from the Lower Dam to Max V. Shaul State Park produced 
little information regarding the physical characteristics of the reach as they relate to boating opportunities. 
The primary study area is approximately 9.2 miles long. The gradient of Schoharie Creek is roughly 0.4% 
(21-foot drop/mile) near the dam and decreases to 0.26% (13.6-foot drop/mile) as it arrives at Max V. Shaul 
State Park. From approximately three-quarters of a mile below the Lower Dam down to North Blenheim (a 
hamlet in the town of Blenheim, in Schoharie County, New York), the primary study area is a braided 
channel interspersed with bars and islands and has dense, shrubby vegetation throughout. Braiding is less 
pronounced in the lower portion of the primary study area (Google Earth 2013). No other information on the 
physical characteristics of the primary study area was obtained from the literature review.  

An out-of-print Adirondack Mountain Club (ADK) canoe and kayak guide for east-central New York State 
describes a segment of the primary study area between North Blenheim (location of the former covered 
bridge) and Max V. Shaul State Park in a write-up of Schoharie Creek (North Blenheim to Middleburgh) 
(ADK 2005). The ADK guide describes this segment as Class I to I+4, normally runnable in April and early 
May or after a storm that causes Schoharie Reservoir to spill water. The 2005 ADK guide further describes 
this segment as having beautiful scenery, a feeling of rural isolation, and several drops interspersed with 
sections of flatwater. It also states that the segment has several turns where water piles up, forming wave 
trains that vary in size depending on the water level. The guide mentions the possibility of floating debris, 
downed trees, and strainers at higher flows. The guide was written before Tropical Storm Irene in 2011, 
and the contributor himself stated that he has not boated this segment since that time and that the course 
of the Creek changed dramatically following the storm (Daniels, J. October 2, 2015, telephone interview). 

Other than the 2005 ADK guide, the primary study area is not listed on any of the most commonly cited 
whitewater boating websites or guides, including AW or Appalachian Mountain Club, the Schoharie River 
Center, or Schoharie County tourism sites or municipalities, including the towns of Fulton and Blenheim.  

3.1.2 Availability of Recreational Boating Facilities, Amenities, or Access Points 

3.1.2.1 Primary Study Area 

Within the primary study area, four public recreational boating access points were identified in the literature. 
Of the four total access sites in the primary study area, two were identified as formal public recreational 
boating access points (Figure 3.1.2-1). One of the recreational boating access points is managed by 
OPRHP at Max V. Shaul State Park. This facility is a carry-in launch with no trailer capacity. There are no 
parking facilities immediately adjacent to this launch, and the launch is accessible via an approximately 
1,500-foot-long trail. This access trail was established in 2011 (OPRHP 2015b). 

                                                   
4 Class I is fast moving water with riffles and small waves. Few obstructions, all easily missed with little traiing.  
Class II is straightforward rapids with wide, clear channels which are evident without scouting. Occassional maneuvering may be required, but rocks 
and medium-sized waves are easily avoided by trained paddlers;  
Class III is rapids with moderate, irregular waves which may be difficult to avoid and which can swamp an open canoe. Complex maneuvers in fast 
current and good boat control in tight passages or around ledges are often required; large waves or strainers may be present but are easily avoided. 
Strong eddies and powerful current effects can be found, particularly on large-volume rivers. Scouting is advisable for inexperienced parties. 
International Scale of River Difficulty 2015 
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The second formal public access point for recreational boating within the primary study area is located 
approximately 2.2 miles downstream of the North Blenheim Route 30 bridge and is managed by the 
NYSDEC (OPRHP 2015a). The facility is a carry-in launch accessible via a trail. Parking for the site is 
accessible from New York State Route 30 and offers accommodations for six cars. The distance between 
the parking area and Schoharie Creek is approximately 330 feet.  

The 2005 ADK guide mentions three informal access points in the primary study area (Figure 3.1.2-1), each 
associated with Route 30 bridge crossings of Schoharie Creek. The first is at the North Blenheim Route 30 
bridge, used as a put-in for trips downstream. The second is at the Breakabeen Route 30 bridge, 
approximately one river mile upstream of the Max V. Shaul State Park. The third informal site mentioned in 
the guide is now the formal site at Max V. Shaul State Park mentioned above. The ADK guide was published 
in 2005, before the site was formalized in 2011. 

In addition, as discussed in Section 3.4, two additional informal access sites were identified through the 
structured interviews. In sum, the literature review and structured interviews identified six formal and 
informal access points that could be used for recreational boating in the 9.2 mile primary study area. 
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3.1.2.2 Areas 2, 3, and 4 

The literature review revealed several recreational boating facilities, amenities, and access points in the 
study areas on Schoharie Creek outside of the primary study area, in Areas 2, 3, and 4. The identified sites 
are listed below.  

In Area 2, OPRHP manages one concrete ramp boat launch on the Lower Reservoir at Mine Kill State Park. 
This site is located upstream of the Lower Dam, and does not provide access to the primary study area. 
This boating facility provides accommodations for up to 65 cars and has trailer capacity (OPRHP 2015c) .  

Area 3, which is upstream of the Gilboa Dam, includes numerous5 boat launches designated as access 
points for recreational boating and fishing on the Schoharie Reservoir (NYSDEC 2015c). These flatwater 
access points are managed by NYCDEP according to regulations including (1) the need to obtain a boating 
permit, (2) restriction to non-motorized boats within the reservoir, and (3) mandatory steam cleaning of 
watercraft (NYCDEP 2015). None of these facilities provides boating access to the primary study area.  

Within Area 4 (Max V. Shaul State Park to the Mohawk River, approximately 43.1 river miles), 11 
recreational boating access sites were identified in the literature review. The NYSDEC lists two designated 
boat launch facilities within Schoharie County that provide boating access to Schoharie Creek (NYSDEC 
2015a). These two facilities are in the hamlet of Central Bridge, which is in the town of Schoharie, New 
York, approximately 18 miles downstream from the terminus of the primary study area. The two boat launch 
facilities are approximately 3 miles apart (NYSDEC 2015a). In Middleburgh (a town in Schoharie County, 
New York), an informal recreational user review found online suggests a fishing access/car top launch and 
parking is locatd on NY Route 30, approximately one quarter mile south of the Routes 45/30 junction on 
the west side of the river (Paddling.net 2015a). Also within Area 4, in the hamlet of Burtonsville in the town 
of Charleston, Montgomery County, New York, is a boat launch with accommodations for 10 cars (OPRHP 
2015a). Less than a mile from the confluence of the Schoharie Creek with the Mohawk River is a boat 
launch at the Schoharie Crossing Historic Site near Route 5S, in the town of Glen, Montgomery County, 
New York (NYSDEC 2015b). This boat launch facility is managed by OPRHP, and provides a concrete 
ramp with trailer capacity, and parking for 50 cars (NYSDEC 2015b). Across the Creek from the Schoharie 
Crossing Historic Site is another put-in location along the west bank of the Creek (Dunn 2010). This site 
has a concrete ramp and parking for 20 cars and trailers (NYSDEC 2015b), and is located at the end of 
Dufel Rd (Paddling.net 2015c). 

The 2005 ADK guide mentions an informal access point in Area 4 approximately 0.7 mile downstream of 
the Max V. Shaul State Park, the terminus of the primary study area. The access site is at the New York 
State Department of Transportation (NYSDOT) rest area and is associated with a Route 30 bridge crossing 
of Schoharie Creek in Fultonham. The site is described in the 2005 ADK guide as being a convenient 
access point and having picnic tables that make it an enjoyable lunch site. The 2005 ADK guide also 
discusses a boating access site 13 miles downstream from Middleburgh at the Esperance fishing access 
site on Route 30A. Five miles downstream of this fishing access site is another boating access point at the 
U.S. Route 20 bridge in the town of Esperance, Schoharie County, New York. Farther downstream, another 
fishing access site on Power House Road also offers boating access. The NY Route 161 bridge at Mill 
Point, two miles downstream from Power House Road, is yet another access site. The 2005 ADK guide 
recommends two take-out sites in Fort Hunter, a hamlet in the town of Florida, Montgomery County, New 
York, just upstream of the confluence with the Mohawk River. One or the other of the take-outs is 

                                                   
5 The exact number of NYCDEP recreational boating access points on the Schoharie Reservoir is not identified in the source (NYSDEC 2015c). 
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recommended depending on flows. When the water at the mouth of the Schoharie is low, the preferred 
take-out is on the east bank just downstream of an island and bridge abutments from the NY Route 5S 
bridge and the old railroad bridge. At high water, the Schoharie Crossing boat launch is the preferred take-
out (ADK 2005). These two Fort Hunter sites are previously identified in this review as the two sites on the 
east and west banks of the Creek near the Schoharie Crossing Historic Site.  

In sum, the literature review found that there are numerous recreational boating access points in study 
areas 2 and 3, which facilitate access to the Lower Reservoir and Schoharie Reservoir. The literature review 
identified 11 recreational boating access points in study area 4 downstream of the primary study area. 

3.1.3 Hydrologic Characteristics in the Primary Study Area 

Two USGS gages located within the primary study area at North Blenheim (USGS Gage No. 01350180) 
and Breakabeen, New York (USGS Gage No. 01350355) provide standard USGS gage station information 
for the primary study area (USGS 2015a). In addition to the streamflow data provided by the USGS gages 
at North Blenheim and Breakabeen, the National Oceanic and Atmospheric Administration’s (NOAA) 
National Weather Service (NWS) provides observed data on water levels, short-range water level forecasts, 
and long-range flood risk predictions at USGS Breakabeen gage site (NOAA NWS 2015). There are 
additional USGS gage stations located upstream and downstream from the primary study area on the 
Schoharie Creek (USGS 2015a). Hydrologic conditions for the primary study area are discussed in more 
detail in Section 3.2 Hydrology Assessment of this report. The 2005 ADK guide also provided limited 
hydrologic information for the primary study area (see Section 3.1.4.1 below). 

3.1.4 Relationship between Streamflow and Recreational Boating Opportunities 

3.1.4.1 Primary Study Area 

The 2005 ADK guide provides limited hydrologic information for the primary study area from North Blenheim 
to Max V. Shaul State Park. The guide description notes that, “This segment of Schoharie Creek is usually 
paddled at water levels in the range of 1.5 to 3 ft. Below 1.5 ft the creek is too shallow. Above 4 ft the current 
is swift with high waves and possible floating debris.”  

The literature review and desktop research revealed no other information regarding the relationship 
between streamflow and recreational boating opportunities on Schoharie Creek within the primary study 
area. American Whitewater did not include the primary study area in the National Whitewater Inventory 
(AW Inventory) (AW 2015a), nor is it listed or described in any other available boating sources and guides 
for the region, including Canoeing & Kayaking New York (Stiegelmaier 2009) and Paddling.net (2015a, 
2015b, 2015c, 2015d). No information regarding current usage of the primary study area for recreational 
boating purposes was found.  

3.1.4.2 Areas 2, 3, and 4 

The AW Inventory lists three reaches of Schoharie Creek outside of the primary study area, in Areas 2, 3, 
and 4 (AW 2015a). These reaches run from Gilboa to Mine Kill State Park (within Area 2), Lexington to 
Prattsville (within Area 3), and Esperance to Fort Hunter (within Area 4) (Figure 1.2-2). The AW Inventory 
provides no streamflow data for the Schoharie Creek reaches within Area 2 and Area 3 (AW 2015b, 2015d). 
The AW website notes that the stream reaches within Area 2 and Area 3 are not “AW Stream Team verified” 
(AW 2015b, 2015d). 
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Streamflow data, including current gage level, gradient, difficulty, and runnability, are provided for the 
Esperance to Fort Hunter reach (within Area 4) (AW 2015c). The AW Inventory indicates that flows in the 
reach between Esperance and Fort Hunter are extremely variable due to seasonal and regional 
precipitation (AW 2015c). The description also indicates that flows and water levels are often low in this 
segment of Area 4 as a result of NYCDEP’s water supply diversion at the Schoharie Reservoir (AW 2015c). 
An informal recreational user review suggests that the Creek “does run low sometimes, especially entering 
the late fall,” in regards to a site near the confluence with the Mohawk River (Paddling.net 2015c). In another 
location within Area 4, near Central Bridge access point, an informal recreational user review suggests that 
at flows greater than 600 cubic feet per second (cfs) at the UGSG gage in Burtonsville, the reach is runnable 
for an undefined distance (Paddling.net 2015b).  

In addition to the AW Inventory, the 2005 ADK guide lists three reaches of Schoharie Creek, all of which 
are downstream of the primary study area, in Area 4. These reaches run from Middleburgh to Esperance, 
from Esperance to Power House Road, and from Power House Road to the Mohawk River (the latter two 
reaches are virtually the same reach as the Esperance to Fort Hunter reach discussed above in the AW 
Inventory). The guide states that the Middleburgh to Esperance reach is 13 to 18 miles long depending on 
take-out location, has a drop of 60 feet and a difficulty of Class of I to I+, and is runnable from 1.8 to 3.0 
feet on the Burtonsville gage. The guide states that the Esperance to Power House Road reach is 10.4 
miles long; has drop of 175 feet, has a difficulty of Class II to III at a medium level of 1.8 to 3.0 feet on the 
Burtonsville gage, and increases to Class IV at higher flows. This reach is runnable in April and early May 
or later after a heavy rain. The guide states that the Power House Road to Mohawk River reach is 8.2 miles 
long, has a drop of 100 feet, has a difficulty of Class II at a medium level of 1.8 to 3.0 feet on the Burtonsville 
gage, and is runnable in April and early May or after a significant rain that causes the Schoharie Dam to 
spill. 

The Schoharie County Youth Bureau (SCYB) lists recreational boating excursions along the Schoharie 
Creek, including three trips at Mine Kill State Park (in Area 2), and two trips along undisclosed reaches of 
the Creek. The relationship between streamflow and the boating opportunities could not be determined 
through the accessible literature, although it should be noted that the undisclosed reach of the Creek is 
described as having Class I-II waters (SCYB 2015).  

3.1.5 Other Regional Boating Opportunities  

In addition to information regarding the boating opportunities in the primary study area and elsewhere on 
Schoharie Creek, a literature review and desktop research were conducted to identify other boating 
opportunities in the B-G Project region within a 50 mile radius of the B-G Project (see Figure 3.1.5-1). The 
B-G Project is located within the Mohawk River watershed in Schoharie County, New York. A brief 
description of the nine identified regional recreational boating opportunities follows.  

Alplaus Creek – Alplaus 

Several runs are accessible from a launch at the confluence of the Alplaus Creek with the Mohawk River 
in Saratoga County, New York. The length of the runs varies from a 1.0 mile run on the Alplaus Creek to a 
3.4-mile, one-way paddle on the Mohawk River from the put-in to the Great Western Gateway Bridge. The 
launch site for these runs is the Mohawk Valley Marina off Maritime Drive in Saratoga County, New York, 
and the launch is open in the spring, summer, and fall (Dunn 2010). Maps indicate the overland distance 
between the starting location of the run and the B-G Project is approximately 39 miles. 
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Cobleskill Creek – Warnerville to Sidney Corners 

Cobleskill Creek is a major tributary of Schoharie Creek. The length of this run is 13 miles. It is Class I to 
III, during normal flows. The average gradient is 25 feet per mile, and the maximum gradient for this run is 
60 feet per mile. The take-out location is at the confluence of Cobleskill and Schoharie Creeks. The nearest 
gage used to assess boating opportunities is not located on Cobleskill Creek, but is USGS Gage No. 
01351500 Schoharie Creek at Burtonsville, New York. This reach is runnable when the flow measured at 
this gage is between 700 and 2000 cfs. Information regarding this run is not AW StreamTeam verified (AW 
2015e). Maps indicate that the overland distance between the starting location of the run and the B-G 
Project is approximately 15 miles. 

Esopus Creek – Allaben to Boiceville 

The length of this run is 11 miles. It is runnable in early spring or after a substantial rainfall. It is Class II to 
III. Most paddlers take advantage of occasional (monthly) water releases using water diverted from 
Schoharie Reservoir on Schoharie Creek, 18 miles away. The water travels to the Esopus through an 
aqueduct, the Shandaken Tunnel, that goes under the Catskill Mountains (see Section 3.2.1) (ADK 2005). 
Maps indicate that the overland distance between the starting location of the run and the B-G Project is 
approximately 25 miles. 

Hudson River – Catskill to Coxsackie 

The length of this run is 12.2 miles. It is runnable year round. It is Class I and has a tidal level and tidal 
gradient. There are no portages along this route (Stiegelmaier 2009). Maps indicate that the overland 
distance between the starting location of the run and the B-G Project is approximately 35 miles.  

Mohawk River – Cohoes Falls to Hudson River 

The length of this run is 3 miles. It is Class II to IV(V+) during normal flows. The feature Cohoes Falls is 
rated Class 5.2, and the Upper Cohoes Waves are rated Class III+. The nearest gage is USGS Gage No. 
01357500 Mohawk River at Cohoes, New York. The features are runnable when the gage is at a level 
between 15 and 28 ft. Information regarding the run is not AW StreamTeam verified (AW 2016b). Maps 
indicate that the overland distance between the starting location of the run and the B-G Project is 
approximately 43 miles.  

Normans Kill – Watervliet Reservoir to Rt. 155 (Guilderland) 

The length of this run is 5 miles. It is Class II to III+(V), during normal flows. The nearest gage is USGS 
Gage No. 01334500 Hoosic River near Eagle Bridge, New York. This reach is runnable when the flow 
measured at this gage is between 800 and 5000 cfs. Information regarding the run is not AW StreamTeam 
verified (AW 2016a). Maps indicate that the overland distance between the starting location of the run and 
the B-G Project is approximately 30 miles.  

Susquehanna River – Otsego Lake to Milford. 

The length of this run is 13.8 miles. It is runnable from April to October. It is Class I at a flow of 1,500 cfs 
and has a gradient of 3.1 feet per mile. There is one portage along this route (Stiegelmaier 2009). Maps 
indicate that the overland distance between the starting location of the run and the B-G Project is 
approximately 30 miles.  
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Susquehanna River – Milford to Goodyear Lake 

The length of this run is 10.5 miles. It is runnable from April to October. It is Class I+ at a flow of 1000 cfs 
and has a gradient of 0.4 foot per mile. There is one portage along this route (Stiegelmaier 2009). Maps 
indicate that the overland distance between the starting location of the run and the B-G Project is 
approximately 27 miles. 

Willowemoc Creek – Livingston Manor to Roscoe 

The length of this run is 8 miles. It is runnable from April to May. It is Class II to II+ at a gage level of 4.0, 
and a gradient of 16.0 feet per mile. The nearest gage is USGS Gage No. 01420500 Beaver Kill at Cooks 
Falls, New York. There are no portages along this route (Stiegelmaier 2009). Maps indicate that the 
overland distance between the starting location of the run and the B-G Project is approximately 44 miles. 

  



Alpaus Creek
and Mohawk

River

Mohawk River,
Cohoes Falls to
Hudson River

Norman's Kill,
Watervliet
Reservoir to Rt 155

Susquehanna
River, Milford

to Goodyear Lake

Willowemoc Creek,
Livingston Manor
to Roscoe

Susquehanna
River, Ostego

Lake to Milford

Cobleskill
Creek, Warnerville
to Sidney Corners

Hudson River,
Catskill to
Coxsackie

Esopus Creek,
Allaben to
Boiceville

Primary
Study Area

Legend
Primary Study Area
Other Boating Areas
FERC Project Boundary

³0 10 205
Miles

Index Map

Path: V:\studies\boater_feasibility\maps\figure_3_1_5-1.mxd

Figure 3.1.5-1:
Other Regional
Boating Opportunities

Blenheim-Gilboa Pumped Storage Power Project 
FERC No. 2685

Recreational Boating
Desktop Feasibility Assessment

©Copyright 2016
New York Power Authority. All Rights Reserved

Service Layer Credits: Sources: Esri, HERE, DeLorme, Intermap, increment
P Corp., GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL,
Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong), swisstopo,
MapmyIndia, © OpenStreetMap contributors, and the GIS User Community
Sources: Esri, HERE, DeLorme, USGS, Intermap, increment P Corp.,
NRCAN, Esri Japan, METI, Esri China (Hong Kong), Esri (Thailand),
MapmyIndia, © OpenStreetMap contributors, and the GIS User Community

http://gse-share04:83/SharedDocuments/Recreation%20Boating%20Feasibility%20Analysis%20Report/figure_3_1_5-1.pdf


Blenheim-Gilboa Pumped Storage Power Project (FERC No. 2685)  
Recreational Boating Desktop Feasibility Assessment 

 

 

 
  | 17 

3.2 Hydrology Assessment 
3.2.1 Drainage Basin Description 

Figure 3.2.1-1 shows the entire Schoharie Creek watershed. Schoharie Creek originates in the northern 
Catskill Mountains and flows generally north for about 83 miles to join the Mohawk River. The Mohawk 
River, which is approximately 140 miles long and drains approximately 3,460 square miles of land area, is 
a tributary to the Hudson River. The total drainage area for Schoharie Creek is approximately 927 square 
miles (USGS 2015b). 

Schoharie Creek originates at approximately 4,100 feet elevation, and its headwaters descend steeply 
down the slopes of the Catskill Mountains before reaching the gently rolling lowlands of the Schoharie 
Valley. Schoharie Creek drops approximately 3,200 feet over the first 25 miles (128 feet/mile) of its descent 
from its headwaters; most of this descent occurs in the Creek’s first 10 miles. About 30 miles downstream 
from the headwaters, in the area of the B-G Project’s Lower Reservoir, Schoharie Creek is generally 
characterized as a wide stream with steep banks on either side. A profile of the slope of the Schoharie 
Creek from the Lower Dam to its confluence with the Mohawk River is shown in Figure 3.2.1-2. The vertical 
scale is shown in feet while the horizontal scale is shown in river miles from the mouth of Schoharie Creek 
with the Mohawk River. The primary study area includes Schoharie Creek downstream of the Lower Dam 
to Max V. Shaul State Park, a stretch of approximately 9.2 miles of Schoharie Creek. This stretch of the 
Creek is characterized by mild slopes, as shown in Figure 3.2.1-2. The gradient of Schoharie Creek 
between the Lower Dam and Max V. Shaul State Park is approximately 21 feet/mile near the dam and 
decreases to 13.6 feet/mile as it approaches Max V. Shaul State Park.  

The NYCDEP Gilboa Dam and associated Schoharie Reservoir are located approximately 5 miles upstream 
of the B-G Project’s Lower Dam. The NYCDEP’s Schoharie Reservoir is a headwater reservoir that collects 
water from precipitation and runoff. Water is diverted from the Schoharie Reservoir (in a southerly direction) 
through the 18-mile-long Shandaken Tunnel to Upper Esopus Creek and is eventually delivered into the 
New York City drinking water supply system. The Shandaken Tunnel is capable of diverting approximately 
600 million gallons of water a day (approximately 900 cfs). The diversion of flow via the Shandaken Tunnel 
is shown in Figure 3.2.1-3. 

Water that spills downstream of NYCDEP’s Gilboa Dam flows in a northerly direction to the B-G Project’s 
Lower Reservoir. Flows in Schoharie Creek below NYCDEP’s Gilboa Dam are influenced by releases6/spill 
from the Schoharie Reservoir. Daily streamflows downstream of Gilboa Dam for the period of record (water 
years 1976 to 2015) range from less than 10 cfs7 to 36,800 cfs and are less than 10 cfs for much of the 
year. Table 3.2.1-1 shows the frequency of different flows over the 40 year period of record (water years 
1976-2015) at the USGS gage just downstream of Gilboa Dam. When these low flows occur, a blank 
reading is recorded. For the analysis, it was assumed that any date with a blank reading had an average 
daily flow less than 10 cfs.  

The table indicates that on average, 60% of the time or 220 days per year, flows are less than 10 cfs. These 
low flows are prevalent from June to October. Flows between 10 and 500 cfs occur approximately 17% of 
the time or 62 days per year. This middle range of flows occurs most often in May and June but can occur 

                                                   
6 Water is diverted to Esopus Creek through the Shandaken Tunnel and, since 2006, discharged by siphons downstream to Schoharie Creek. The 
NYCDEP is currently installing a low-level outlet in Gilboa Dam. Once the low-level outlet is functional, the siphons will be removed (Gannett Fleming 
and Hazen and Sawyer 2008;(Bosch 2012). 
7 It should be noted that USGS does not report observed flows less than 10 cfs at the Gilboa gage. 
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throughout the year. Flows exceeding 500 cfs occur approximately 23% of time or 84 days per year. As 
indicated in the table, these high flows occur most often in April and May. 

Because of the water supply diversion at Schoharie Reservoir, for much of the year, the inflow to the B-G 
Project’s Lower Reservoir is primarily made up of runoff from the small intervening watershed of about 40 
square miles between NYCDEP’s Gilboa Dam and the B-G Project (i.e. the effective drainage area). 
Sources of inflow to Schoharie Creek in this reach are generally limited to flow from two tributaries, Mine 
Kill and Platter Kill. 

The effective drainage area is doubled when Schoharie Creek reaches West Kill (88 square miles), which 
is approximately 1 mile downstream of the Lower Dam. At Breakabeen, approximately 6.6 miles 
downstream of the Lower Dam, the effective drainage area increases to 128 square miles, and it increases 
again at the confluence with Panther Creek (drainage area of approximately 27 square miles), which is 
upstream of Max V. Shaul State Park. Once Schoharie Creek reaches the downstream end of Max V. Shaul 
State Park (effective drainage area of 156 square miles) (also the downstream limit of the primary study 
area), the surrounding drainage areas are approximately four times larger than the effective drainage area 
at the Lower Dam. 

The drainage areas at various locations along Schoharie Creek downstream of the Lower Dam to its 
confluence with the Mohawk River are summarized in Table 3.2.1-2.  

Inflows for various locations at tributaries and stream gages in the primary study area downstream of the 
Lower Dam were determined by using USGS Gage No. 01350180 Schoharie Creek at North Blenheim and 
USGS Gage No. 01350355 Schoharie Creek at Breakabeen for the period of record water years 1976 to 
2015. A relationship of flow for various locations between these two gages was determined by computing 
the amount of inflow per square mile for the intervening drainage area. Table 3.2.1-3 shows the amount of 
inflow contributed to Schoharie Creek between USGS gages at North Blenheim and Breakabeen annually 
and for the months when boating is likely to occur in Schoharie Creek (April to October). As shown in the 
Table 3.2.1-3, the contribution of flow to the study area from the drainage area downstream of the Lower 
Dam is greatest in April during the spring freshet and subsides by the summer months. 

The flows that were used for analysis included the 25%, 50%, and 75% exceedance flows8 for the entire 
period of record in addition to the same exceedance flows for the months of April to October for the period 
of record. These flows are shown in Tables 3.2.1-4, 3.2.1-5, and 3.2.1-6. As shown in Tables 3.2.1-4, 3.2.1-
5, and 3.2.1-6, the flow for a given exceedance is higher during the spring freshet months of April and May 
because more flow is contributed from upstream of Gilboa Dam and additional flow is contributed 
downstream of Gilboa Dam from the Schoharie Creek watershed downstream of the Lower Dam. For 
months with lower flows for a given exceedance (June through October), streamflows are mostly 
contributed by the Schoharie Creek watershed downstream of Gilboa Dam because no water is spilled over 
Gilboa Dam. 

  

                                                   
8Exceedance refers to the percentage of time for which a flow is greater than or equal to a defined flow. For example, the flow that corresponds to 75% 
exceedance is surpassed 75% of the time. The other 25% of the time, flow is less than that value. 
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Figure 3.2.1-2: Schoharie Creek Stream Profile (Gilboa Dam to Mohawk River) 
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Table 3.2.1-1: Flows at Gilboa Dam Water Years 1976-2015 

 
Flow (cfs) 

Total 
days flow 

occurs 
over 

period of 
record 

Average 
number 
of days 
per year 

flow 
occurs 

Percent 
of time 

flow 
occurs 

Average number of days per year that flow occurs in: 

April May June July August September October 

<10 8,778 220 60.10% 6.7 12.6 19.4 25.8 28.3 27.1 23.3 
10-99 555 14 3.80% 0.4 1.5 1.7 0.9 0.8 0.2 0.4 

100-199 518 13 3.50% 0.7 1.4 1.0 1.0 0.4 0.2 0.6 
200-499 1,391 35 9.50% 2.6 5.1 2.9 1.9 0.8 0.5 2.4 
500-999 1,652 41 11.30% 6.7 5.5 2.9 1.0 0.3 1.0 2.3 
1000+ 1,720 43 11.80% 12.9 5.0 2.3 0.4 0.5 1.1 2.2 
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Table 3.2.1-2: Schoharie Creek Drainage Areas Downstream of Lower Dam 

Location Total Drainage 
Area (sq. mi.) 

Effective Drainage Area 
(sq, mi.) 

Distance from 
Lower Dam 

(mi.) 

Schoharie Creek at Lower Dam 356 40 0 
USGS gage at North Blenheim 358 42 1.00 
Schoharie Creek Downstream 
(DS) of West Kill 404 88 1.04 

Schoharie Creek DS of Cole Brook 424 108 6.28 
Schoharie Creek DS of Keyser Kill 442 126 6.50 
USGS gage at Breakabeen 444 128 6.60 
Schoharie Creek DS of Max V. 
Shaul State Park/Panther Creek 472 156 9.20 

Schoharie Creek DS of 
Middleburgh* 534 218 15.04 

Schoharie Creek DS of Fox Creek* 668 352 22.90 
Schoharie Creek DS of Cobleskill 
Creek* 814 498 25.96 

Schoharie Creek at Esperance at 
Route 20 Bridge* 874 558 33.75 

Schoharie Creek at USGS gage at 
Burtonsville* 886 570 37.30 

Confluence with Mohawk River* 927 611 52.31 
*Downstream of primary study area  

 

 

Table 3.2.1-3: Inflow per Square Mile contributed to Schoharie Creek between USGS 
gages at North Blenheim and Breakabeen 

 
Flow contribution (cfs/sq. mi.) downstream of North Blenheim 

Avg. 
Annual Apr May Jun Jul Aug Sep Oct 

25% Exceedance 2.2929 6.48 3.14 1.70 0.48 0.29 0.36 1.95 
50% Exceedance  1.0606 3.22 1.80 0.72 0.23 0.14 0.13 0.37 
75% Exceedance 0.2828 2.37 0.85 0.31 0.15 0.08 0.08 0.15 
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Table 3.2.1-4: Streamflows in Schoharie Creek Downstream of Lower Dam (25% Exceedance) 

Location 
Total 

Drainage 
Area 
(mi2) 

Effective 
Drainage 

Area 
(mi2) 

Miles 
from 

Lower 
Dam 

25% 
Annual 
Flow 
(cfs) 

25% 
Apr 

Flow 
(cfs) 

25% 
May 
Flow 
(cfs) 

25% 
Jun 
Flow 
(cfs) 

25% Jul 
Flow 
(cfs) 

25% 
Aug 
Flow 
(cfs) 

25% 
Sep 
Flow 
(cfs) 

25% 
Oct 

Flow 
(cfs) 

Schoharie Creek at Lower Dam 356 40 0 448 1560 664 270.5 23 11 11 126 

Schoharie Creek at North Blenheim 358 42 1.0 448 1560 664 270.5 23 11 11 126 

Schoharie Creek DS of West Kill 404 88 1.04 553 1858 808 349 45 24 28 216 

Schoharie Creek DS of Cole Brook 424 108 6.28 599 1988 871 383 54 30 35 255 

Schoharie Creek DS of Keyser Kill 442 126 6.5 640 2105 928 413 63 35 41 290 

Schoharie Creek at Breakabeen 444 128 6.6 645 2118 934 417 64 36 42 294 
Schoharie Creek DS of Max V. 
Shaul State Park 472 156 9.2 709 2299 1022 464 77 44 52 349 

Schoharie Creek at Middleburgh* 534 218 15.04 851 2701 1217 570 107 62 74 470 
*Downstream of primary study area 
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Table 3.2.1-5: Streamflows in Schoharie Creek Downstream of Lower Dam (50% Exceedance) 

Location 
Total 

Drainage 
Area (sq. 

mi.) 

Effective 
Drainage 
Area (sq, 

mi.) 

Miles 
from 

Lower 
Dam 

50% 
Annual 
Flow 
(cfs) 

50% 
Apr 

Flow 
(cfs) 

50% 
May 
Flow 
(cfs) 

50% 
Jun 
Flow 
(cfs) 

50% Jul 
Flow 
(cfs) 

50% 
Aug 
Flow 
(cfs) 

50% 
Sep 
Flow 
(cfs) 

50% 
Oct 

Flow 
(cfs) 

Schoharie Creek at Lower Dam 356 40 0 39 833.5 243 23 8.8 7.8 7.5 9.8 
Schoharie Creek at North Blenheim 358 42 1.0 39 834 243 23 8.8 7.8 7.5 9.8 
Schoharie Creek DS of West Kill 404 88 1.04 88 982 326 56 19 14 13 27 
Schoharie Creek DS of Cole Brook 424 108 6.28 109 1046 362 71 24 17 16 34 
Schoharie Creek DS of Keyser Kill 442 126 6.5 128 1104 394 83 28 20 18 41 
Schoharie Creek at Breakabeen 444 128 6.6 130 1110 398 85 29 20 19 42 
Schoharie Creek DS of Max V. 
Shaul State Park 472 156 9.2 160 1201 448 105 35 24 22 52 

Schoharie Creek at Middleburgh* 534 218 15.04 226 1400 560 150 49 32 30 75 
*Downstream of primary study area  
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Table 3.2.1-6: Streamflows in Schoharie Creek Downstream of Lower Dam (75% Exceedance) 

Location 
Total 

Drainage 
Area (sq. 

mi.) 

Effective 
Drainage 
Area (sq. 

mi.) 

Miles 
from 

Lower 
Dam 

75% 
Annual 
Flow 
(cfs) 

75% 
Apr 

Flow 
(cfs) 

75% 
May 
Flow 
(cfs) 

75% 
Jun 
Flow 
(cfs) 

75% Jul 
Flow 
(cfs) 

75% 
Aug 
Flow 
(cfs) 

75% 
Sep 
Flow 
(cfs) 

75% 
Oct 

Flow 
(cfs) 

Schoharie Creek at Lower Dam 356 40 0 8.5 230 26 9.1 7.4 7 5.9 5.1 

Schoharie Creek at North Blenheim 358 42 1.0 8.5 230 26 9.1 7.4 7 5.9 5.1 

Schoharie Creek DS of West Kill 404 88 1.04 21 339 65 23 14 11 10 12 

Schoharie Creek DS of Cole Brook 424 108 6.28 27 387 82 30 17 12 11 15 

Schoharie Creek DS of Keyser Kill 442 126 6.5 32 430 98 35 20 14 13 18 

Schoharie Creek at Breakabeen 444 128 6.6 33 434 100 36 20 14 13 18 
Schoharie Creek DS of Max V. 
Shaul State Park 472 156 9.2 40 501 123 45 24 16 15 22 

Schoharie Creek at Middleburgh* 534 218 15.04 58 648 176 64 33 21 20 32 

*Downstream of primary study area  
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3.2.2 Project Operations 

The B-G Project is operated as a pumped storage facility. During periods of low electrical demand and 
lower electrical prices, water is pumped into the Upper Reservoir from the Lower Reservoir. During periods 
when demand is greater, the stored water in the Upper Reservoir is released to the Lower Reservoir to 
generate electricity. The B-G Project is operated so that outflow from the Lower Dam equals inflow to the 
Project. This flow is significantly limited due to the diversion of water by NYCDEP from Schoharie Reservoir 
to New York City for drinking water (see Figure 3.2.1-3). Neither the Power Authority nor the Commission 
has control over the quantity of flow being released from the Schoharie Reservoir upstream of the B-G 
Project.  

In order to account for evaporative losses and low flows (or no flows) from the Schoharie Reservoir, the 
Power Authority releases water (<10 cfs) from storage provided by the Upper Reservoir to result in flows 
comparable to those that would have occurred if the B-G Project had not been built. The 2,378 acre-foot 
difference in usable storage between the two reservoirs is used, when available, to replenish water that is 
depleted by evaporation and minor seepage and to supplement low inflows (<10 cfs) to the B-G Project. At 
all other times, outflow from the B-G Project essentially equals inflow. 

3.2.3 Flow Duration Analysis 

A flow duration analysis was completed using water years 1976 to 2015,9 the longest period of record 
available, for four gages (Mine Kill, Platter Kill, Gilboa Dam, and North Blenheim). Flows were excluded 
from the inflow record whenever data were missing due to gage malfunction or if the stream was frozen at 
any of the three gages used to calculate inflow (Mine Kill, Platter Kill, and Gilboa Dam). A total of 220 days 
over the 40-year period of record (14,610 days) were excluded because at least one of the three gages did 
not record a flow due to ice or gage malfunction.  

The method used to calculate flow duration curves for inflow to the B-G Project involved taking flow data 
from the gages at Mine Kill (USGS Gage No. 01350140) and Platter Kill (USGS Gage No. 01350120) and 
prorating them by a larger drainage area. The larger drainage area was determined by dividing the total 40 
square miles between the Gilboa Dam and the B-G Project’s Lower Dam into two areas, one for the west 
side of Schoharie Creek and the other for the east side. The flows at the Mine Kill gage were prorated by 
the 24.4-square-mile drainage area west of Schoharie Creek, and flows at the Platter Kill gage were 
prorated by the 15.6-square-mile drainage area east of Schoharie Creek. Flows from the gage at Gilboa 
Dam were added to these prorated flows, and the total flow from these three sources was used as inflow 
to the B-G Project. Outflow duration curves for the B-G Project (drainage area = 356 sq. mi.) were 
determined directly from the records for the North Blenheim gage (drainage area = 358 sq. mi.). 

Figures 3.2.3-1 to 3.2.3-8 compare the annual and monthly inflow and outflow duration curves for the B-G 
Project. The monthly curves are shown for the months April to October when weather conditions are 
conducive to boating (i.e. temperatures are above freezing and the Creek is ice free). The flow duration 
curves do not show flows less than the 5% exceedance because showing these values would cause the 
scale to be smaller, which would show less detail of the curves for most flows. These curves show little 
difference between inflow and outflow except during high flows, when outflows are a little less than inflows 
due to attentuation from reservoir storage. High flows occur most frequently during April and May.  

                                                   
9 USGS data for water year 2015 is provisional at this time. 
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A review of the flow duration curves shows that Schoharie Creek both immediately upstream, and 
downstream of the B-G Project is often characterized by very low flows due to the water supply diversion 
from the upstream Schoharie Reservoir. The annual curves (Figure 3.2.3-1) indicate that 50% of the time 
flows are less than 50 cfs. For the months when boating would generally occur (April through October), 
typically April and May have high flows. The median flows in these months are 923 cfs and 331 cfs, 
respectively.  

The remainder of the year typically experiences lower flows. Median flows for June, July, August, 
September, and October are 23 cfs, 9 cfs, 8 cfs, 8 cfs, and 10 cfs respectfully.  
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Figure 3.2.3-1: Annual Flow Duration (Water Years 1976-2015) 
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Figure 3.2.3-2: April Flow Duration (Water Years 1976-2015) 
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Figure 3.2.3-3: May Flow Duration (Water Years 1976-2015) 
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Figure 3.2.3-4: June Flow Duration (Water Years 1976-2015) 
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Figure 3.2.3-5: July Flow Duration (Water Years 1976-2015) 
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Figure 3.2.3-6: August Flow Duration (Water Years 1976-2015) 
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Figure 3.2.3-7: September Flow Duration (Water Years 1976-2015) 

  

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Fl
ow

 (c
fs

)

Percent of Time Equalled or Exceeded

INFLOW OUTFLOW



Blenheim-Gilboa Pumped Storage Power Project (FERC No. 2685)  
Recreational Boating Desktop Feasibility Assessment 

 

 

 

      | 36 

 
Figure 3.2.3-8: October Flow Duration (Water Years 1976-2015) 

 

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Fl
ow

 (c
fs

)

Percent of Time Equalled or Exceeded

INFLOW OUTFLOW



Blenheim-Gilboa Pumped Storage Power Project (FERC No. 2685)  
Recreational Boating Desktop Feasibility Assessment 

 

 

 
  | 37 

3.2.4 Hydrograph Analysis 

Hydrographs were plotted for representative wet, dry, and typical years for water years 1976-2015 at USGS 
Gage No. 01350180 Schoharie Creek at North Blenheim and at USGS Gage No. Gage No. 01350101 
downstream of the Gilboa Dam. Selection of representative wet, dry, and typical years was accomplished 
by comparing the average flow and annual flow duration curves for the period of record (water years 1976-
2015) at USGS Gage No. 01350180 at North Blenheim. Figure 3.2.4-1 shows the average annual flow at 
the gage for each year compared to average flow for the entire period of record. Figure 3.2.4-2 shows the 
flow duration curve for the entire period of record as well as a selected wet, dry and typical years. 

From this analysis, water year 2007 was selected as a typical year because, as Figure 3.2.4-1 indicates, 
the average daily flow for water year 2007 is close to the average daily flow for the entire period of record 
and the flow duration curve for water year 2007 also has a similar distribution (i.e. shape) to the flow duration 
curve for the entire period of record (Figure 3.2.4-2). A similar analysis was used to determine that the 
wettest year was 2011 and the driest year was 1985.  

Hydrographs for wet, dry, and typical years are shown in Figures 3.2.4-3 to 3.2.4-7. The hydrographs show 
the average daily flows present in Schoharie Creek at the North Blenheim gage and at the gage downstream 
from Gilboa Dam. Project outflow is directly related to the streamflow at Gilboa Dam. If there is little water 
at Gilboa Dam then consequently there is little water present at North Blenheim. 

The hydrograph for 2007 (Figure 3.2.4-5) shows the hydrologic pattern that typically is observed in 
Schoharie Creek. High flows during the spring freshet months of March to May are followed by low flows 
for the rest of the year except for an isolated storm event in November 2006, two storms in January 2007, 
and one in June 2007. 

As seen in (Figure 3.2.4-2), the flow duration curve for 2011, the wettest year, is entirely above the curve 
for the period of record. The hydrograph for 2011 (Figure 3.2.4-7) shows daily average flows exceeding 
500 cfs several times throughout the year including an average daily flow of 46,600 cfs10 during late August, 
which corresponds to the occurrence of Tropical Storm Irene, the flood of record for the area. However, low 
flow (generally less than 25 cfs) is typical during mid-July through August even during this wet year.  

Low flow is typical during these summer months throughout the entire period of record. Because 2011 was 
dominated by Tropical Storms Irene (in August) and Lee (in September), the next wettest year (1978) was 
also studied. For the second wettest year 1978 (Figure 3.2.4-3), high flow events occurred between the 
middle of October 1977 and January 1978 and then subsided until the spring freshet. After May, flows are 
very low through the summer months. The year’s maximum daily flow of 14,800 cfs occurred in mid-
October. The flow duration curve for 1978 was also entirely above the curve for the period of record. 

The driest year in the period of record (water years 1976-2015) occurred in 1985 (Figure 3.2.4-4). The 
hydrograph for 1985 only shows flow in Schoharie Creek at the North Blenheim gage. No flow was recorded 
at the gage downstream of the Gilboa Dam because there was no spill/release from Gilboa Dam for the 
entire year. The largest flow event at the North Blenheim gage occurred in March, with a maximum recorded 
flow of 334 cfs. There was only one other event during 1985, occurring in February, where flows were 
greater than 150 cfs. Ninety percent (90%) of flows were less than 60 cfs and 60% of flows were below 10 

                                                   
10 The instantaneous peak flow on August 28, 2011 during Tropical Storm Irene was 119,000 cfs. The daily average flow on the same day was 46,600 
cfs and was determined by averaging multiple readings over a 24 hour period. 
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cfs. The flow duration curve for 1985 was far below the curve for the period of record. The next driest year 
occurred in 2002 (Figure 3.2.4-5). As in 1985, the hydrograph for 2002 only shows flow in Schoharie Creek 
at the North Blenheim gage. Again no flow was recorded at the gage downstream of the Gilboa Dam 
because there was no spill/release from Gilboa Dam for the entire year. The largest flow event at the North 
Blenheim gage occurred in March, with a maximum recorded flow of 461 cfs. During this water year, 90% 
of flows were less than 80 cfs and 60% of flows were below 10 cfs. The flow duration curve for 2002 was 
slightly higher than the driest year (1985) 40% of the time and generally matched the driest year 60% of 
the time. 

A review of the hydrographs indicates that during the boating months of April through October, generally 
the flow is high during April and May and then diminishes as the year progresses, with the exception of 
intermittent storms throughout the year. This pattern occurs regardless of whether it is a dry, wet or typical 
year.  
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Figure 3.2.4-1: Average Annual Flows at North Blenheim (Water Years 1976-2015) 
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Figure 3.2.4-2: Annual Flow Duration (WY 1976-2015* and Wet, Dry, and Typical Representative Years) 
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Figure 3.2.4-3: Water Year 1978 Hydrograph (Wet Year) 
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Figure 3.2.4-4: Water Year 1985 Hydrograph (Driest Year) 
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Figure 3.2.4-5: Water Year 2002 Hydrograph (Dry Year) 
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Figure 3.2.4-6: Water Year 2007 Hydrograph (Typical Year) 
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Figure 3.2.4-7: Water Year 2011 Hydrograph (Wettest Year) 
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3.3 Hydraulic Analysis 
A HEC-RAS model was used to identify the maximum depth of Schoharie Creek for varying flows at different 
cross-section locations in the primary study area i.e., between the B-G Project’s Lower Dam and the 
downstream end of Max V. Shaul State Park, a distance of about 9.2 river miles. The flows modeled were 
all assumed to be steady state and ranged from 10 cfs to 1,000 cfs. Table 3.3-1 shows the maximum depth 
of Schoharie Creek at various locations downstream of the B-G Project’s Lower Dam for flows ranging 
between 10 and 1000 cfs. 

As seen below in Table 3.3-1, the vast majority of cross-section locations below the dam have a maximum 
depth of less than 2 ft deep, and in many cases the depth of is less than 1ft.  
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Table 3.3-1: Schoharie Creek Maximum Depth at Various Flows between the Lower 
Dam and Max V. Shaul State Park 

 Maximum Depth (ft) at flow = 
Station* 10 cfs 150 cfs 250 cfs 350 cfs 500 cfs 750 cfs 1000 cfs 

0.00 B-G Lower Dam 
0.03 36.94 37.32 37.5 37.65 37.86 38.17 38.45 
0.05 36.18 36.56 36.74 36.89 37.1 37.41 37.69 
0.08 35.42 35.8 35.98 36.13 36.34 36.65 36.93 
0.16 9.8 10.18 10.36 10.51 10.72 11.03 11.31 
0.29 4.93 5.31 5.49 5.64 5.84 6.15 6.42 
0.43 0.06 0.4 0.54 0.67 0.83 1.07 1.29 
0.61 0.17 0.8 1.09 1.35 1.69 2.17 2.57 
0.78 0.51 1.63 2.04 2.38 2.8 3.36 3.82 
0.97 0.34 1.24 1.59 1.86 2.2 2.63 3 
1.16 0.13 0.82 1.13 1.38 1.7 2.14 2.51 
1.33 0.19 0.8 1.06 1.27 1.56 1.97 2.33 
1.49 0.1 0.68 0.94 1.17 1.45 1.85 2.19 
1.66 0.13 0.56 0.74 0.87 1.06 1.3 1.51 
1.82 0.06 0.44 0.62 0.78 0.99 1.29 1.56 
2.13 0.19 0.78 0.99 1.16 1.39 1.71 1.97 
2.15 0.08 0.44 0.59 0.72 0.88 1.13 1.36 
2.29 0.5 1.53 1.81 2.04 2.31 2.66 2.93 
2.30 Route 30 North Blenheim Bridge 
2.32 0.17 0.66 0.87 1.04 1.27 1.57 1.84 
2.40 0.09 0.57 0.78 0.94 1.16 1.46 1.72 
2.60 0.12 0.51 0.69 0.84 1.05 1.34 1.61 
2.93 0.1 0.65 0.89 1.1 1.37 1.75 2.09 
3.26 0.17 0.73 0.98 1.2 1.48 1.88 2.22 
3.44 0.1 0.7 0.95 1.16 1.45 1.84 2.19 
3.63 0.17 0.69 0.93 1.13 1.39 1.75 2.07 
3.75 0.08 0.6 0.81 0.99 1.22 1.56 1.84 
3.88 0.14 0.58 0.79 0.96 1.19 1.51 1.79 
4.00 0.07 0.5 0.67 0.82 1 1.26 1.48 
4.29 0.11 0.45 0.61 0.75 0.94 1.2 1.44 
4.48 0.08 0.56 0.76 0.94 1.17 1.51 1.81 
4.67 0.17 0.68 0.93 1.15 1.43 1.82 2.17 
5.03 0.1 0.78 1.05 1.28 1.58 2 2.36 
5.23 0.19 0.72 0.98 1.2 1.49 1.89 2.24 
5.42 0.09 0.75 1.01 1.24 1.53 1.95 2.32 

*Distance in miles downstream of Lower Dam 
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Table 3.3-1: Schoharie Creek Maximum Depth at Various Flows between the Lower 
Dam and Max V. Shaul State Park 

 Maximum Depth (ft) at flow = 
Station* 10 cfs 150 cfs 250 cfs 350 cfs 500 cfs 750 cfs 1000 cfs 

5.71 0.21 0.8 1.09 1.34 1.67 2.14 2.57 
6.09 0.1 0.88 1.18 1.43 1.77 2.24 2.66 
6.27 0.22 0.8 1.1 1.36 1.69 2.15 2.55 
6.44 0.09 0.89 1.17 1.42 1.74 2.19 2.59 
6.61 0.25 0.81 1.14 1.41 1.77 2.24 2.65 
6.79 0.05 0.73 0.95 1.12 1.32 1.62 1.87 
7.12 0.06 0.44 0.63 0.8 1.04 1.37 1.66 
7.41 0.19 0.82 1.08 1.3 1.57 1.96 2.3 
7.76 0.26 0.79 1.05 1.26 1.59 2.07 2.42 
7.90 0.18 0.82 1.08 1.29 1.49 1.75 1.98 
8.00 0.04 0.27 0.38 0.47 0.69 1.02 1.31 
8.11 0.2 0.73 0.99 1.2 1.44 1.74 1.92 
8.14 Route 30 Bridge north of Breakabeen 
8.16 0.08 0.45 0.62 0.77 0.96 1.24 1.5 
8.26 0.11 0.54 0.72 0.89 1.13 1.5 1.83 
8.36 0.12 0.64 0.92 1.16 1.46 1.9 2.28 
8.45 0.18 0.95 1.21 1.4 1.67 2.06 2.41 
8.62 0.12 0.47 0.71 0.96 1.24 1.62 1.92 
8.80 0.13 0.77 1 1.14 1.34 1.65 1.95 
8.97 0.13 0.33 0.54 0.86 1.23 1.74 2.15 
9.14 0.16 1.35 1.73 2.01 2.34 2.74 3.06 
9.20 0.89 2.07 2.45 2.73 3.05 3.44 3.76 
9.20 Downstream end of Max V. Shaul State Park 

*Distance in miles downstream of Lower Dam 
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3.4 Structured Interviews 
During September – November 2015, NYPA reached out to 32 individuals affiliated with or representing 
state parks, municipalities, organized events, paddling organizations, and paddlers. Initial contact was 
made by telephone when phone numbers were available and by e-mail if phone numbers were not known. 
As a result of the contacts, a minimum of 22 surveys were distributed (it is not known exactly how many 
surveys were ultimately distributed as some contacts indicated that they would pass the survey on to other 
potential participants). Fourteen completed surveys were received and are provided in Appendix C. In 
addition to the completed surveys, 12 telephone conversations and three e-mails also added to an 
understanding of recreational boating feasibility in the primary study area of Schoharie Creek. Table 3.4.1-
1 presents a review of the survey responses.  

3.4.1 Survey Summary  

3.4.1.1 Survey Respondents11 (Questions 2-5) 

Survey respondents range in age from 27 to 75+; the median respondent age is 46. More than half (8) of 
respondents had 20+ years of paddling experience. Of the others, one, two, and three had 5-10, 15-20, 
and 1-5 years of boating experience respectively. Respondents’ paddling experience was primarily in 
kayaks or open canoes, although several also had raft, closed canoe, inflatables, and/or tubing experience. 
Three respondents are Adirondack Mountain Club members (Albany and Schenectady Chapters), and two 
are affiliated with Schoharie County Kayaking. 

3.4.1.2 Schoharie Creek General Boating Experience (Questions 6 and 7) 

Respondents have boated various portions of Schoharie Creek from Gilboa Dam on downstream including: 
Gilboa Dam to Minekill (2 respondents); at least some portion of the primary study area (9); Max V. Shaul 
State Park to Middleburg or beyond (10), and Esperance to Burtonsville (6). Six of the nine respondents 
who have run at least some portion of the primary study area (11+ trips), have done so since Tropical Storm 
Irene in 2011. Three of the respondents have paddled portions of the primary study area 10 to 20 times, 
but have not done so in the past 10 years. Four respondents indicated that they had only paddled Schoharie 
Creek starting at Max V. Shaul State Park and going downstream i.e., outside of the primary study area, 
and one respondent did not indicate where he had boated at all. 

3.4.1.3 Schoharie Creek Primary Study Area Experience (Questions 8 and 9) 

Of the respondents who have boated the primary study area, eight have kayaked, four have canoed and 
two have rafted this stretch. Of the 11+ post-Irene trips in the primary study area, nine-plus trips put-in at 
North Blenheim (by the Route 30 bridge in North Blenheim at the location of the former covered bridge 
approximately 2.2 miles downstream of Lower Dam), one put-in at Fultonham, and one put-in at the “B-G 
Power Plant”. The most common take-out location was Middleburgh in Area 4 well below the Max V. Shaul 
State Park (6 times). Other take-out locations for these trips were the NYDOT Park and Ride (1) Central 
Bridge (2) and Esperance (2). The North Blenheim put-in location also dominated pre-Irene trips with take-
out locations varying between Middleburgh, Schoharie, Central Bridge, or Esperance depending on the 
length of trip desired.  

                                                   
11The survey respondents names (Question 1) are not provided in this report as they were not asked for permission for their names to be used in a 
published document.  
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Of the nine respondents who said that they had boated all, or a portion of the primary study area, six 
considered it to be Class I or II, one rated it as Class II+ and another as Class III based on the International 
Scale of River Difficulty (2015). The remaining respondent did not rate the primary study area. 

Qualitative comments from survey respondents and interviewees regarding Creek conditions included 
varying descriptions from: barely enough water - kept hitting rocks, a rough stretch to paddle due to bottom 
scrapping, not enough water to sustain any boating, only whitewater during extremely high flows – just a 
short stretch, and the opinion that, heavy duty whitewater people would not want to do the former covered 
bridge to Middleburgh section, to: nice flows – riffles, late spring some standing waves, high water good for 
kayaking. Several people indicated that the difficulty rating varied with flow. It was also noted that most of 
the reach has limited whitewater, even at higher flows, although the higher flows do provide a swifter 
current. One respondent stated that most people don’t paddle from Lower Dam to North Blenheim, but do 
paddle from North Blenheim downstream because there is Class II or greater water downstream of North 
Blenheim. 

Between survey respondents and others interviewed, five people commented that the Creek has changed 
dramatically due to the high flows/erosion associated with Tropical Storm Irene in 2011 and subsequent 
storms. It was also noted that there has been significant man-made stream restoration work following these 
storms that has altered the nature of the Creek. One responder, who professionally leads trips on the Creek 
noted that there now exists a “man-made blockage below North Blenheim that creates a 3 ft drop.” Another 
talked of a stone terrace across the Creek below North Blenheim, although it did have a chute for boaters 
to pass through on one side of the Creek. 

Respondents also indicated that they were familiar with the primary study area because they had driven by 
the Creek (3 respondents); scouted portions of the Creek (3); live near the Creek (4) or have participated 
in non-boating recreation along this portion of the Creek (3). 

3.4.1.4 Open-ended Questions (10 and 11) 

Questions 10 and 11 are open-ended questions asking respondents to provide additional information 
regarding paddling opportunity and and other comments. Respondent topics of interest included water 
releases, water levels, water quality, creek changes since Tropical Storm Irene, whitewater conditions, and 
several isolated topics. The completed surveys can be found in Appendix C. 
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Table 3.4.1-1: Schoharie Creek Recreational Boating Survey Responses Summary 

 

Question 6 
Portions of Schoharie Creek Paddled 

(13 Total Respondents) 

Question 7 
Portion of Primary Study Area Boated/ 

# of Times Boated 2011-2015 
(9 Total Respondents) 

Creek Portion # Respondents Creek Portion # Times 

Esperance to Burtonsville 6 All of primary study area 1 

B-G Lower Dam to Max V. 
Shaul SP* 

9 Portion of primary study area  

NY City’s Gilboa Dam to 
Minekill 

2 (North Blenheim to Max V. Shaul 
SP) and beyond* 

12+ 

Lexington to Prattsville 0   

Other (Max V. Shaul SP to 
Middleburgh or beyond*) 

10   

*at least part of the portion paddled

Question 2 
Age 

Question 3 
Years of experience 

Question 4 
Watercraft Used 

Question 5  
Boating Club Affiliation 

Range: 27 to 75+ 

Median: 46  

Yrs  #Respondents Boat #Respondents Club # 

Respondents 

 

1-5 3 Kayak 13 ADK 3 

Closed 
canoe 

1 Schoharie 
County 
Kayaking 

2 

5-10 2 Open 
canoe 

12  

10-15 1 Inflatable 1 

Raft 7 

15-20 8 Pontoon 
boat 

1 
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Table 3.4.1-1: Schoharie Creek Recreational Boating Survey Responses Summary (continued) 

Question 8 
Primary Study Area Specific Experience (9 Respondents) 

Date(s) Paddled by 
Respondent* 

Type of craft Put-in Location Take-out Location Conditions Respondent’s 
Opinion of 
Difficulty Class 

June 24, 2015 Kayak B-G power plant Central Bridge High water levels, but not 
whitewater 

--- 

Spring/Summer 2013, 2014, 
2015 

Kayak and 
raft 

Blenheim Middleburg Varying degrees of water faster in 
Spring, lower/slower in Summer 

--- 

June 16, 2014 Kayak N. Blenheim 
fishing access 

Near Route 7 
central bridge 

High flow, good for kayaking I, 1 semi-bad 
spot 

April 2014 twice WW kayak Route 30 bridge Esperance Doesn’t remember, but it was pretty 
low 

II+ 

April 2014 + 
2 other times 

Kayak – 2 
canoe 

N. Blenheim Middleburgh Riffles whitewater I-II 

2014 Kayak Fultonham Park and ride 
above the park 

Very low water, lots of boat 
dragging 

I 

Many trips, all in Spring last 
done 10 years ago 

Canoe 
Kayak 
raft 

Raft – below Lower 
dam 

Max V. Shaul State 
Park 

Nice flow, rifts III 

Early 2000s Kayak Bielfeldt Rd by old 
church 

Middleburgh Late spring, some standing waves II 

1990s Canoe Bear Ladder Rd by 
the former covered 
bridge 

Middleburgh Average late spring II 

April 12, 1987 Canoe Bear Ladder Rd by 
the former covered 
bridge 

Middleburgh Very high water, but not terribly fast I? 

1969-1990’s Tandem 
canoe 

N. Blenheim Middleburgh or 
Schoharie 

High to low water WW classes 
varied with flow 

I-II 

*Several people noted that the Creek changed dramatically after Tropical Storm Irene in 2011.  
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Table 3.4.1-1: Schoharie Creek Recreational Boating Survey Responses Summary (continued) 
Question 9 

Familiarity with Creek 
(5 Total Respondents) 

Question 10 
Paddling Opportunity 
(5 Total Respondents) 

Question 11 
Comments 

(11 Total Respondents) 

Activity # Respondents Topic of Interest Respondents Topic of Interest Respondent 

Driven by portions of 
the Creek 

3 Water releases 3 Water releases 3 

Scouted portions of 
the Creek 

3 Low water levels 1 Low water levels 3 

Live near this portion 
of the Creek 

4 Water quality Issues 3 Post-Irene changes 2 

Participated in non-
boating recreation on 
this portion of the 
Creek 

5 Access availability 2 Unpredictable area 1 

  Post-Irene changes 1 Fishery 1 

Whitewater Rating 2 Shuttle service 1 

Fishing and scenery 1   
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4 Discussion/Analysis 

4.1 Literature Review 
The literature review for the primary study area (Lower Dam to Max V. Shaul State Park) produced only 
limited information regarding recreational boating in the study area. The most informative source, the now 
out-of-print 2005 ADK Guide was the only recreational boating guide found that described part of the 
primary study area (i.e., North Blenheim Route 30 bridge to the Max V. Shaul State Park) which it rated as 
Class I to I+, normally runnable in April and early May, or after a storm that causes water to be spilled from 
Schoharie Reservoir (ADK 2005). The 2005 ADK also noted that at depths of less than 1.5 ft this section 
of Schoharie Creek is too shallow for paddling and at depths above 4 ft the current is too swift for paddling. 

The literature review did not yield any post-Tropical Storm Irene (2011) information about recreational 
boating in the primary study area. This is important because stream morphology was changed by the 
extensive stream erosion during Irene, a 500-year flood event and later by stream restoration measures. 

The literature review identified four boating access sites in the primary study area. These included: two 
formal carry-in sites in the primary study area (Max V. Shaul State Park and NYSDEC carry-in) and two 
informal access sites (Route 30 North Blenheim bridge, the Route 30 Breakabeen bridge). In addition, the 
literature review identified several recreational boating access sites on Schoharie Creek upstream and 
downstream of the primary study area including the NYSDOT rest area (0.7 miles downstream of Max V. 
Shaul State Park i.e., the downstream limit of the primary study area) . 

The literature review also identified recreational boating opportunities outside of the primary study area. In 
Area 2, one boat launch facility was identified, which facilitates access to the Lower Reservoir. In Area 3, it 
was identified that there are numerous sites facilitating access to the Schoharie Reservoir, although the 
quantity of sites was not described in the source. In Area 4, the literature review identified 11 recreational 
boating access sites. The 2005 ADK guide described boating opportunities on three sections of Schoharie 
Creek downstream of the primary study area (Study Area 4), including some Class II to III whitewater 
between Esperance and the confluence with the Mohawk River. AW materials described Schoharie Creek 
boating opportunities both upstream and downstream of the primary study area. In addition, the literature 
review identified nine other regional whitewater boating opportunities within a 50-mile radius of the B-G 
Project. One such opportunitity is an 11-mile Esopus Creek stretch of Class II to III water. Esopus Creek is 
the recipient of the water diverted from NYCDEP’s Schoharie Reservoir, which is located upstream of the 
primary study area. 

4.2 Hydrology Assessment 
Streamflows throughout the primary study area are significantly influenced by the NYCDEP water supply 
withdrawal from Schoharie Reservoir. This diversion essentially removes all runoff from 316 square miles 
of the watershed, which except during the spring freshet months of April and May significantly reduces 
downstream flows for most of the year. For this reason, boating in the primary study area is primarily limited 
to the high spring freshet flow months when there is sufficient streamflow due to spillage over Gilboa Dam 
and increased runoff from the watershed downstream of Gilboa Dam. Runoff contributed by the drainage 
area downstream of the Gilboa Dam is greatest in April and decreases significantly through the summer 
and early fall months.  
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B-G Project inflow and outflow are essentially the same except for high flow periods when the project outflow 
is a little less than project inflow. Flow duration curves for the B-G Project show the prevalence of low flows 
during the months of June through October; median flows during these months are 23 cfs, 9 cfs, 8 cfs, 8 
cfs, and 10 cfs. During these months recreational boating flows would most likely be available only after a 
significant storm event. 

The B-G Project has 2,378 acre-ft of storage that is used to replenish water depleted by evaporation and 
minor seepage, and to supplement low inflows (<10 cfs) to the Project. This storage is operationally 
unvailable for other uses. To the extent that releases may be required for other purposes, the storage 
volume would be depleted at a faster rate and would adversely impact the ability of the Project to replenish 
the storage and to provide flows comparable to those that would have occurred if the B-G Project had not 
been built. Consequently, it is not feasible to provide releases from the Lower Dam for recreational boating 
during the boating season without adversely impacting the ability to continue to provide supplemental 
downstream flows and replace storage lost through evaporation and seepage.  

4.3 Hydraulic Analysis 
The hydraulic analysis of the primary study area indicates that maximum water depths in the primary study 
area are shallow. The hydraulic analysis modeled maximum depths at 54 locations for flows ranging from 
10 to 1,000 cfs over the 9.2 mile length of the primary study area. At 350 cfs, 44 of the 54 locations (81%) 
had maximum depths of less than 1.5 feet, a depth that the ADK guide stated was “too shallow” for boating. 
At flows of 500, 750, and 1,000 cfs the number of locations with less than 1.5 feet of depth are 28 (52%), 
11 (20%), and 5 (9%) respectively.  

As mentioned above, water depths of 1.5 feet or less were identified as being too shallow for paddling. For 
flows of 350, 500, 750, and 1,000 cfs there is maximum water depth of two feet or less at 83%, 76%, 63% 
and 39% of the locations respectively. Given that these calculations are based on maximum waters depths 
per cross-section location, it is reasonable to assume that much of the rest of the cross-section is shallower. 
This can make for difficult paddling conditions.  

Furthermore, flows of 350 to 1,000 cfs in the primary study area of Schoharie Creek typically occur only 
during the spring freshet (April/May) when water is spilled over Gilboa Dam and there is snowmelt/runoff. 
Flows sufficient to provide water depths of 2 feet or even 1.5 feet during the remaining months of the boating 
season (June – October) are limited to significant storm events.  

By way of example in the typical year 2007, there was only one storm after the spring freshet in June when 
flows exceeded 1000 cfs. There is no guarantee that flows in any year will be suitable for boating. In dry 
years such as 1985 or 2002, flows never reached 1000 cfs. The maximum daily flow at the North Blenheim 
gage in 1985 was 334 cfs and in 2002 was 461 cfs. 

4.4 Structured Interviews 
The Power Authority reached out to thirty-two individuals affiliated with, or representing state parks, 
municipalities, organized events, paddling organizations, and paddlers regarding boating conditions and 
their experiences on Schoharie Creek in the primary study area. Fourteen completed surveys were 
received. In addition to the survey respondents, telephone conversations with seven other individuals 
provided information about boating conditions on the Creek. 

As discussed in Section 3.2.3, flow duration curves show that flows in the Schoharie Creek study area are 
highest in April and May before dramatically dropping off in subsequent months. Boating activity appears 
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to be constrained between times when some paddlers feel flows can get too high and much longer periods 
when flows are too low. As one interviewee stated it, under most conditions it is too shallow, it can be bone 
dry, and when the water is up in the spring it is tricky finding a good balance between when the creek is 
boatable and when the water is too high.  

The Adirondack Mountain Club guide (ADK 2005) states that the North Blenheim to Middleburgh section of 
Schoharie Creek is normally runnable in April and early May or after a storm which causes [Schoharie] 
Gilboa Dam to spill. This is borne out by one survey respondent who stated, “Typically the season without 
portages is from thaw to mid-May or less.” As further evidence of the higher early spring flows and perhaps 
indirect evidence of low summer flows, the 5-mile Middleburgh-Sloughter Canoe and Kayak Race, 
(downstream of the primary study area from the Route 30 Fultonham bridge to Middleburgh bridge pavilion 
area) was held in early spring 2014 (April 26) and again in 2015 (April 25). Flows at the event’s starting 
point were 869 and 740 cfs respectively for the two years.  

Survey respondents and interviewees commented along the lines of the Creek being “rough to paddle” 
under low flow conditions. As shown in the flow duration curves, during the period June – October, 63% of 
the time flows are less than 150 cfs, 60% of the time flows are less than 100 cfs, and 52% of the time flows 
are less than 50 cfs. Maximum water depths at flows of 150 cfs are less than 1.5 feet in 46 of the 54 (85%) 
transect locations in the primary study area. If the first quarter mile below Lower Dam, (which is rarely 
paddled) is taken out of the calculation, 96% of the primary study area has a maximum depth of less than 
1.5 feet at a flow of 150 cfs (Table 3.3-1).  

When there is adequate water for boating, survey respondents typically rated the primary study area as 
Class I-II depending on flow. This is consistent with the ADK guide that rated the reviewed section of the 
primary study area as Class I to I+. The six formal/informal access locations identified within the primary 
study area are fairly evenly distributed along its 9.2-mile length. This number of access locations, especially 
when combined with numerous locations located further downstream provide a great deal of flexibility and 
variety for boating opportunities on Schoharie Creek.  

While the primary study area of Schoharie Creek may not provide a high thrill kind of boating experience, 
(one interviewee stated he would, “…be surprised if any heavy duty whitewater people would do the 
covered bridge to Middleburgh trip….as it was just Class I”), the literature review found that there are many 
whitewater opportunities of higher difficulty within 50 miles of the B-G Project. 

5 Conclusion 
In 2015, the Power Authority conducted a Recreational Boating Desktop Feasibility Assessment as 
recommended by the Commission. The assessment follows the desktop analysis (Phase I) outlined in A 
Guide to Studies for River Professional (Whittaker et al. 2005). The methodology consisted of a literature 
review, hydrologic and hydraulic assessments, and structured interviews. The literature review and 
structured interviews demonstrate that, while there are available access points, only a limited amount of 
recreational boating has occurred in the 9.2 mile stretch of Shoharie Creek below the Lower Dam because 
of water depths that are not conducive to boating for most of the boating season. In contrast, the literature 
review and structured interviews found that there are many recreational boating opportunities that are of 
higher difficulty elsewhere on Schoharie Creek and within 50 miles of the Project.  
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The hydraulic analysis confirms that even at flows of 350 cfs to 1,000 cfs, water depths in the primary study 
reach are often less than 1.5 or 2 feet. Flow duration curves developed for the hydrologic analysis for the 
B-G Project show the prevalence of low flows during the months of June through October; median flows 
during these months are 23 cfs, 9 cfs, 8 cfs, 8 cfs, and 10 cfs. During these months recreational boating 
flows would most likely be available only after a significant storm event. The hydrologic analysis also found 
that diverting water from available Project storage for boating releases would adversely impact the ability 
of the Project to replenish storage lost through evaporation and seepage, and to continue to provide 
downstream flows comparable to those that would have occurred if the B-G Project had not been built. In 
addition, given the ample amount of nearby and more difficult recreational boating opportunities, provision 
of releases from the Lower Dam is not justified.  
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Blenheim – Gilboa Pumped Storage Project 

Survey for Schoharie Creek Recreation Boating Desktop Feasibility Assessment 
 
 
 
General Questions for all participants: 
 
1. Your First and Last Name :__________________________________________ 
 
2. What is your age? __________ 
 
3. How many years of non-motorized recreational boating experience do you have (Please circle)? 
 
 1-5  5-10  10-15  15-20  more than 20 
 
4. Please rate the following watercraft in order of your experience, where 1 represents the most 
experience and 5 the least experience (Enter a zero for crafts that do not apply to you.)? 
 
 Kayak _____ Closed Canoe _____ Open Canoe _____ Raft _____ 
 
 Other Inflatable (describe) __________, Other (describe) __________ 
 
5. Are you a member of any local/regional boating clubs or organizations? If so, which ones?   
 
____________________________________________________________________________________ 
 
6. Have you boated any of the portions of Schoharie Creek, listed below? Check all that apply. 
 

o Experance to Burtonsville 

o BG Lower Dam to Max V.Shaul State Park 

o NY City’s Gilboa Dam to Minekill 

o Lexington to Prattsville 

o Other (describe) 
 
 
 
If you have boated Schoharie Creek between BG Lower Dam and Max V. Shaul State Park, please 
answer questions 7 and 8, and then skip to question 10. 
 
 
If you have not boated the reach between BG Lower Dam and Max V. Shaul State Park, please 
skip to question 9. 
 
 
7. Which portion of Schoharie Creek between the Blenheim-Gilboa Project Lower Dam and Max V. Shaul 
State Park have you boated?   
 
Approximately how many times have you boated this reach?  _ 
 
When was the last time you boated this reach?  _ 
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8. Based on your experience with this reach of Schoharie Creek please provide information about your 
experiences for that reach. 
 

Date of Trip What type of 
watercraft 
were you 
using? 

Where did you 
put in? 

Where did you 
take out? 

What were the 
conditions of 
the creek on 
this date 
(flows, water 
levels, 
whitewater, 
riffles, etc) 

If you 
encountered 
whitewater, 
how would you 
rate the 
difficulty (I-VI) 

      

      

      

Please proceed to question 10. 
 
If you are familiar with Schoharie Creek between BG Lower Dam and Max V. Shaul State Park 
but have not boated this reach, please answer questions 9 and 10. 
 
If you are not familiar with this reach, please skip to question 11. 
 
9. Are you familiar with the reach of Schoharie Creek between the Lower Dam and Max V. Shaul State 
Park? If so, which best describes your level of familiarity (check all that apply) 
 

o I have driven by portions of the creek 

o I have scouted portions of the creek reach for possible boating trip 

o I live on or near this creek reach 

o I have participated in some form of recreation other than boating along this reach that has 
provided me with some familiarity with the creek 

o Other, please describe ___________________________________ 
 

 
10. Based on your familiarity with this reach of Schoharie Creek, and recreational boating, provide your 
best assessment of the recreational boating opportunity available on this reach of the creek. Please 
provide as much specificity as possible, including access points, features and any sub-reaches that you 
feel offer boating potential. 
 
____________________________________________________________________________________ 
 
____________________________________________________________________________________ 
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Question for all participants. 
 
11. Do you have other comments you would like to make about the Schoharie Creek reach from Lower 
Dam to Max V. Shaul State Park? ____________________________________________________________ 
 
__________________________________________________________________________________________ 
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Adirondack Mountain Club (ADK). Accessed July 2015. URL: http://www.adk.org/ 
The Adirondack Mountain Club (ADK) is a nonprofit organization dedicated to the environmental 
conservation and responsible recreational use of the New York State Forest Preserve and other parks, 
lands and waters. Chapters of ADK hold recreational outings, including whitewater paddling outings. The 
closest ADK chapter to the primary study area is the Susquehanna chapter, located in Oneonta, New York. 
The Schenectady and Albany chapters are also based near the study region. There is no information 
described on this site regarding physical characteristics, hydrologic conditions, or recreational boating 
opportunities within the primary study area of the Schoharie Creek. The Adirondack Mountain Club 
publishes regional recreation guides, including boating guides. 

Adirondack Mountain Club Canoe and Kayak Guide East-Central New York State. 2005. K. 
Armstrong and C. Harvey, Editors. 

Adirondack Mountain Club includes four segments of the Schoharie Creek in its guide: North Blenheim to 
Middleburgh, Middleburgh to Esperance, Esperance to Power House Road and Power House Road to the 
Mohawk River. The Blenheim to Middleburgh segment contains, in part, the primary study area. The other 
three segments are in Area 4 of Schoharie Creek. The Blenheim to Middleburgh segment is 13.5 miles long 
with a drop of 60 ft over that distance. The guide rates this segment as Class I to I+ and states it is normally 
runnable in April and early May or after a storm which causes Schoharie Dam to spill.  

American Canoe Association (ACA). Accessed July 2015. URL: http://www.americancanoe.org// 
The American Canoe Association (ACA) is a nationwide paddling organization promoting paddlesports and 
river conservation. The access point map identifies launch sites nationwide. There are no ACA Water Trails 
within the study region. There is no information described on this site regarding physical characteristics, 
hydrologic conditions, or recreational boating opportunities within the study area of the Schoharie Creek. 

American Whitewater (AW). 2015a. New York River List. Accessed July 2015. URL: 
https://www.americanwhitewater.org/content/River/state-summary/state/NY/ 

American Whitewater includes three stretches of the Schoharie Creek in its National Whitewater Inventory. 
These three stretches are in Areas 2, 3, and 4 of Schoharie Creek as designated in the study. No stretch 
that is listed includes any part of the primary study area (Area 1). No information is described by AW 
regarding physical characteristics, hydrologic conditions, or recreational boating opportunities within the 
primary study area of the Schoharie Creek. 

American Whitewater (AW). 2015b. Schoharie Creek – Gilboa to Minekill. Accessed July 2015. 
URL: https://www.americanwhitewater.org/content/River/detail/id/1420/ 

This recreational boating stretch from Gilboa to Minekill is located outside of the primary study area, in Area 
2 as designated in the study. This stretch connects the Schoharie Reservoir the Mine Kill Reservoir (the B-
G Project’s Lower Reservoir), along the Schoharie Creek. The put-in is at Wyckoff Road. The usual difficulty 
for normal flows in this stretch is II – III. No rapids entered. This stretch is currently not verified by the AW 
StreamTeam. 
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American Whitewater (AW). 2015c. Schoharie Creek – Esperance to Fort Hunter. Accessed 
July 2015. URL: https://www.americanwhitewater.org/content/River/detail/id/1419/ 

This recreational boating stretch from Esperance to Fort Hunter is located outside of primary study area, in 
Area 4 as designated in the study, approximately 25 miles downstream from the Blenheim-Gilboa Lower 
Reservoir Dam. This stretch is AW StreamTeam verified. The usual difficulty for normal flows in this stretch 
is I – III. Length of stretch 21 miles. Gage information includes a range of 2.2 – 3 ft. Levels are available 
from USGS gage 01351500. Description of river stretch is available. 

American Whitewater (AW). 2015d. Schoharie Creek – Lexington to Prattsville. Accessed July 
2015. URL: https://www.americanwhitewater.org/content/River/detail/id/1418/ 

This recreational boating stretch from Lexington to Prattsville is located outside of the primary study area, 
in Area 3 as designated in the study, approximately 9 miles upstream from the Schoharie Reservoir. The 
usual difficulty for normal flows in this stretch is I-III. Put-in is located in Lexington, take-out is located where 
Route 23A crosses the Creek in Prattsville. This stretch is currently not verified by the AW StreamTeam.  

American Whitewater (AW). 2015e. Cobleskill Creek – Warnerville to Sidney Corners. Accessed 
July 2015. URL: https://www.americanwhitewater.org/content/River/detail/id/1286/ 

There are boating opportunities on this stretch of Cobleskill Creek, which is outside of the study region. 

American Whitewater (AW). 2016a. Normans Kill – Watervliet Reservoir to Rt. 155 
(Guilderland). Accessed January 2016. URL: 
http://www.americanwhitewater.org/content/River/detail/id/10870 

The length of this run is 5 miles. It is Class II to III+(V), during normal flows. The nearest gage is USGS 
01334500 Hoosic River near Eagle Bridge, New York. This reach is runnable when the gage is at a level 
between 800 and 5000 cfs. Information regarding the run is not AW StreamTeam verified. At the put-in 
there are a number of large ledges that can be walked up to.  

American Whitewater (AW). 2016b. Mohawk – Cohoes Falls to Hudson River. Accessed 
January 2016. URL: http://www.americanwhitewater.org/content/River/detail/id/1347/ 

The length of this run is 3 miles. It is Class II to IV(V+), during normal flows. The feature Cohoes Falls is 
rated Class 5.2, and the Upper Cohoes Waves are rated Class III+. The nearest gage is USGS Gage No. 
01357500 Mohawk River at Cohoes, New York. The features are runnable when the gage is at a level 
between 15 and 28 ft. Information regarding the run is not AW StreamTeam verified. 

Appalachian Mountain Club, Mohawk Hudson Chapter. Accessed July 2015. URL: 
http://www.amcmohawkhudson.org/index.asp 

The entirety of the primary study area is located within the Mohawk Hudson Chapter region of the 
Appalachian Mountain Club (AMC). There was no information described on the AMC Mohawk Hudson 
Chapter website regarding physical characteristics, hydrologic conditions, or recreational boating 
opportunities within the primary study area of Schoharie Creek. 

Central New York Kayak Club. Accessed July 2015. URL: http://www.cnykayakclub.com/ 
Central New York Kayak Club (CNYK) is a recreational paddling group based in Syracuse, New York. The 
Kayak Trip Map identifies typical kayak launch site for CNYK recreational trips. Launch sites are indicated 
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in Central New York, Southern Tier, and Northern New York regions of New York State. There is no 
indication of recreational trips within the Capital District, where the study area is located.  

Dunn, Russell. (2010). A Kayaker’s Guide to New York’s Capital Region (First ed.). Hensonville, 
NY: Black Dome Press Corp. Print. 

Over sixty recreational paddling opportunities are described in this guide. Guide specifically focuses on the 
Capital Region of New York, and in particular, on or surrounding the Hudson and Mohawk Rivers. This 
guide describes a paddle on Schoharie Creek at the confluence with the Mohawk River. This is located the 
terminus of Area 4 as designated in the study. No information regarding physical characteristics, hydrologic 
conditions, or boating opportunities within the primary study area of the Schoharie Creek is described. Many 
of the opportunities described in this guide are regional, and within a 50 mile radius of the B-G Project.  

Kick, Peter W. (2012). Discover The Adirondacks (First ed.). Boston, MA: Appalachian Mountain 
Club Books. Print. 

This is the AMC official guide for hiking, biking and paddling in the Adirondack region of New York. No 
information regarding physical characteristics, hydrologic conditions, or recreational boating opportunities 
within the primary study area of the Schoharie Creek is described. Regional recreational boating 
opportunities described are outside of the study area. There are several whitewater paddling opportunities 
listed within the Adirondack region. Listed opportunities include the Hudson River, Schroon River, Moose 
River, Marion River, Cedar River Flow, and Raquette River. Opportunities present variable difficulty, and 
vary in distance from the study area. Distances of described paddling opportunities to the primary study 
area range from approximately 75 miles to over 150 miles.  

National Oceanic and Atmospheric Administration’s National Weather Service (NOAA NWS). 
Accessed July 2015. URL: http://water.weather.gov/ahps 

The National Weather Service (NWS) Advanced Hydrologic Prediction Service provides observed data on 
water levels, short-range water level forecasts, and long-range flood risk predictions. The basic access 
point is the NWS Advanced Hydrologic Prediction site. Within that site, short term forecasts for New York 
State are available at the tab “River Forecasts.” The short term forecast provides data on water levels at 
gage sites. In graph form, the site shows 3 days of observed data, and then stream level predictions at 12 
hour intervals for the next 3 days. The long range forecasts are available at the tab “Experimental Long-
Range River Flood Risk.” This location shows the predicted chances of the river stage going above various 
levels during the forecast period. The probability of river levels are provided year-round, for 12 weeks at a 
time.  

New York City Department of Environmental Protection (NYCDEP). Boating. Accessed July 
2015. URL: http://www.nyc.gov/html/dep/html/recreation/boating.shtml 

The New York City Department of Environmental Protection (NYCDEP) provides information regarding 
boating regulations on the Schoharie River, including the requirements for DEP Access Permits. There is 
indication that there is recreational boating at the Schoharie Reservoir, and information regarding the 
current reservoir water level. No information regarding physical characteristics, hydrologic conditions, or 
boating opportunities within the primary study area of the Schoharie Creek is described.  
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New York State Department of Environmental Conservation (NYSDEC). 2015a. Boat Launch 
Sites for Schoharie County. Accessed July 2015. URL: 
http://www.dec.ny.gov/outdoor/23870.html 

The New York State Department of Environmental Conservation (NYSDEC) lists three boat launch facilities 
within Schoharie County, DEC Region 4, along the Schoharie Creek. The NYSDEC manages two of these 
facilities. Both of the listed NYSDEC access points are located in Area 4 of the recreation study, in the town 
of Central Bridge, approximately 18 miles downstream from the terminus of the primary study area. They 
are located approximately 3 miles apart. At the northern location there are parking accommodations for up 
to 15 cars. The other listed boat launch facility managed by NYSDEC is also located in Area 4, just north 
of Central Bridge, off New York State Route 30A. This facility has parking accommodations for up to 8 cars. 
Both NYSDEC managed boating facilities are carry-in launches, with no trailer capacity. These facilities are 
located approximately 18 miles downstream from the terminus of the primary study area. There are no 
NYSDEC managed boat launch facilities listed on this site that are located within the primary study area. 
The third boat launch facility listed is a concrete ramp boat launch managed by New York State OPRHP. 
This is located in Mine Kill State Park just upstream from the primary study area. This boating facility 
provides flatwater boating access to the Blenheim-Gilboa Lower Reservoir and can accommodate up to 65 
cars and trailers. 

New York State Department of Environmental Conservation (NYSDEC). 2015b. Boat Launch 
Sites for Montgomery County. Accessed July 2015. URL: 
http://www.dec.ny.gov/outdoor/23885.html 

The New York State Department of Environmental Conservation (NYSDEC) lists two boat launch facilities 
within Montgomery County along the Schoharie Creek. The NYSDEC manages one of these facilities, and 
the OPRHP manages the other. The NYSDEC managed facility is located in Burtonsville, off County Route 
160, and is a hand launch with a parking accommodations for 10 cars. The OPRHP facility is located in 
Glen, New York at the Schoharie Crossing Historic Site, and provides a concrete ramp and parking 
accommodations for 50 cars. Additionally listed is boat launch facility in Schoharie Crossing with a concrete 
ramp and parking accommodations for 20 cars and trailers, near the confluence with the Mohawk River. 

New York State Department of Environmental Conservation (NYSDEC). 2015c. Schoharie 
Reservoir. Accessed July 2015. URL: http://www.dec.ny.gov/outdoor/84892.html 

The New York State Department of Environmental Conservation (NYSDEC) lists physical characteristics of 
the Schoharie Reservoir. Regarding recreational boating opportunities on the Schoharie Reservoir, it states 
that boating is accessible at numerous NYCDEP designated boat launches, although a list of boat launches 
is not provided. Regulations for recreational boating use of the reservoir are briefly described, including that 
NYCDEP boating permits are required and that no motorized boats are permitted. No information regarding 
the physical characteristics or hydrologic conditions within the primary study area of the Schoharie Creek 
is described. 

New York State Office of Parks, Recreation and Historic Preservation (OPRHP). 2015a. Boat 
Launch Sites. Accessed July 2015. URL: http://nysparks.com/recreation/boating/launch-
sites.aspx?&tab=1&sort=2 

This provides a list of boat launch facilities within New York State. Along Schoharie Creek, there are three 
listed boat launch facilities within Schoharie County, New York and two listed boat launch facilities along 
the Schoharie Creek in Montgomery County, New York. There is a hand launch facility located within the 
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primary study area (Area 1), 2.2 miles north of the location of the North Blenheim former covered bridge. 
This location is just downstream from the Blenheim-Gilboa Lower Reservoir Dam and this source states 
that it is managed by NYSDEC. The facility provides parking accessible from New York State Route 30, 
with accommodations for 6 cars. Distance between parking and Schoharie Creek indicate difficult 
accessibility, as parking is not adjacent to creek. Within Area 4, two boat launch facilities are listed along 
Schoharie Creek in Schoharie County, New York. These facilities are located in the town of Central Bridge 
approximately 3 miles apart from each other, and are managed by NYSDEC. These sites are located 
approximately 18 miles downstream from the terminus of the primary study area. Further downstream, but 
still within Area 4 as designated in the study, are two facilities along Schoharie Creek in Montgomery 
County, New York. There is a facility in Burtonsville, at the end of the County Route 160 bridge with 
accommodations for 10 cars, and a facility just west of Fort Hunter with parking accommodations for 30 
cars and trailers. There are no reasonably available records of the utilization of these recreational boating 
facilities or access points. No information regarding physical characteristics or hydrologic conditions within 
the primary study area of the Schoharie Creek is described on the New York State OPRHP website.  

New York State Office of Parks, Recreation and Historic Preservation (OPRHP). 2014. 
Recreational Boating Report. Retrieved July 2015 from: 
http://parks.ny.gov/recreation/boating/documents/RecreationalBoatingReport.pdf 

The primary purpose of the 2014 Recreation Boating Report is to provide an annual report regarding 
recreational boating accidents in New York State. Although paddle craft incidents are reported in this 
document, there are no locations associated with the study area. 

New York State Office of Parks, Recreation and Historic Preservation (OPRHP). 2015b. Max V. 
Shaul State Park. Accessed July 2015. URL: http://nysparks.com/parks/94/details.aspx 

New York State OPRHP managed Max V. Shaul Park is located at the terminus of the primary study area 
(Area 1). The Max V. Shaul State Park Trail Map exhibits the location of a boat hand launch along the 
Schoharie Creek within the park. The identification of this boat launch as a hand launch indicates that boats 
must be hand carried to the water, and there is no trailer capacity. There is a car top boat/fishing access 
trail to the hand launch. No information regarding physical characteristics or hydrologic conditions within 
the primary study area of the Schoharie Creek is described. 

New York State Office of Parks, Recreation and Historic Preservation (OPRHP). 2015c. Mine 
Kill State Park. Accessed July 2015. URL: http://parks.ny.gov/parks/165/details.aspx` 

Mine Kill State Park managed by the New York State OPRHP offers a recreational boating launch with 
trailer capacity. The boat launch is located just upstream from the Blenheim-Gilboa Lower Reservoir Dam, 
providing flatwater access to the Blenheim-Gilboa Lower Reservoir (Mine Kill State Park Trail Map). No 
information regarding physical characteristics, hydrologic conditions, or boating opportunities within the 
primary study area of the Schoharie Creek is described. 

New York Rivers United (NYRU). Accessed July 2015. URL: http://www.nfwhc.org/nyru.htm 
New York Rivers United is a non-profit, river conservation organization with a mission to conserve, protect, 
and enhance New York’s rivers and riverine ecosystems. No information regarding physical characteristics, 
hydrologic conditions, or boating opportunities within the primary study area of the Schoharie Creek is 
described. 
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Paddling.net. 2015a. Schoharie Creek. Accessed July 2015. URL: 
http://www.paddling.net/launches/showLaunch.html?lid=12867 

This non-verified and informal source indicates that there is a boat launch in Middleburgh, New York in 
Area 4 as designated in the study, approximately 7 miles downstream from the terminus of the primary 
study area. The boat launch is identified as a fishing access point and states that there is swift current and 
rapids in the vicinity.  

Paddling.net. 2015b. Schoharie Creek. Accessed July 2015. URL: 
http://www.paddling.net/launches/showLaunch.html?lid=12511 

This non-verified and informal source indicates that the boat launch located in Central Bridge, New York 
near the Route 7 Bridge is utilized for public fishing access. The location of this facility is in Area 4 as 
designated in the study. Comments indicate that the stretch is runnable dependent on flow, at above 600 
cfs. 

Paddling.net. 2015c. Schoharie Crossing. Accessed July 2015. URL: 
http://www.paddling.net/launches/showLaunch.html?lid=16265 

This non-verified and informal source indicates that there is a boat launch located at the confluence with 
the Mohawk River, at the end of Dufel Road. This source describes a concrete ramp and paved parking lot. 
In regards to the relationship between streamflow and the boating opportunity, it is stated that the Creek 
“does run low sometimes, especially entering the late fall.” 

Paddling.net. 2015d. Schoharie Creek. Accessed July 2015. URL: 
http://www.paddling.net/launches/showLaunch.html?lid=12510 

This non-verified and informal source indicates that there is a boat launch located along Route 30A near 
Vanderwerken Road. This site is described to have limited facilities, and may require carry of 200 yards 
from parking to access location. This site is described in literature review as a site identified in the ADK 
guide. 

Schoharie County. 2015a. Accessed July 2015. URL: http://www.schohariecounty-
ny.gov/CountyWebSite/index.jsp 

This source provides information regarding Schoharie County municipalities. There is no information 
described on this site regarding physical characteristics, hydrologic conditions, or recreational boating 
opportunities within the primary study area of the Schoharie Creek. Websites for the towns of Blenheim and 
Fulton can be found here, along with information regarding applicable ordinances. 

Schoharie County. 2015b. Accessed July 2015. URL: http://upstatevacation.com/ 
This source provides tourism information within Schoharie County. There is no information regarding 
recreational boating opportunities on the Schoharie Creek, with the exception of Mine Kill State Park, which 
is listed as a regional outdoor opportunity. 

Schoharie River Center. Accessed July 2015. Schoharie River Center – Environmental Study 
Team. URL: http://www.schoharierivercenter.org/index.html 

The Schoharie River Center is a non-profit organization dedicated to cultural and ecological education of 
the Schoharie Creek and Schoharie River Valley. The organization sponsors an Environmental Study Team 
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dedicated to youth environmental education and stewardship. There is no information regarding 
recreational boating in the primary study area available on the organization’s website.  

Schoharie County Youth Bureau (SCYB). 2015. Accessed July 2015. URL: 
http://www.schohariecounty-ny.gov/CountyWebSite/Youth/youthhome.html  

The Schoharie County Youth Bureau (SCYB) advertises recreational boating trips in 2015 through its 
summer adventure programs. The summer programs offered are for different age ranges of youth. The 
Junior Adventures Program accommodates ages 8-11, the Adventure Program accommodates ages 12-
14, and the Treks for Teens Program accommodates ages 15-18. The brochure for the 2015 SCYB Junior 
Adventure program lists five recreational boating opportunities: a whitewater rafting trip along the 
Sacandaga River, an introduction to kayaking course in a undisclosed location, an environmental education 
program on Lake George, a canoe trip on Thompson’s Lake, and a canoe trip on the reservoir at Mine Kill 
State Park (in Area 2). The brochure for the 2015 SCYB Adventure Program lists four recreational boating 
opportunities: a whitewater rafting opportunity in an undisclosed location with Class III-IV waters, two canoe 
trips along the Sacandaga River, and a whitewater kayaking trip along the Schoharie Creek. The location 
of the stretch of Schoharie Creek that is boated is not identified, however, it should be noted that the stretch 
is described as having Class I-II waters. The brochure for the 2015 SCYB Treks for Teens Program lists 
six recreational boating opportunities: a whitewater kayaking trip in an undisclosed location, a whitewater 
rafting trip in an undisclosed location with Class III-IV waters, a canoe trip in an undisclosed stretch of the 
Schoharie Creek, two flatwater kayaking trips at Mine Kill State Park (in Area 2), and a canoe trip at Lake 
George. A telephone conversation with SCYB office staff (July 2015) suggested that the locations of the 
boating opportunities along the Schoharie Creek are typically located in Area 4, with the put-in locations 
typically in Middleburgh, New York or Burtonsville, New York. It was also suggested that the trips are held 
conditionally, and that the exact location of the boating trips is dependent on water levels (SCYB, Telephone 
Conversation with Office Staff, July 2015).  

Stiegelmaier, Kevin. (2009). Canoeing & Kayaking New York (First ed.). Birmingham, AL: 
Menasha Ridge Press. Print. 

This boating guide provides descriptions for 50 paddle trips throughout New York State. Although there are 
no identified paddling trips located on the Schoharie Creek or in the study area, there are several trips 
described in the guide that are within a 50 mile radius of the B-G Project.  

Town of Blenheim, NY. Accessed July 2015. URL: http://www.blenheimny.org/ 
The town of Blenheim website indicates boating access along the Schoharie Creek at Max V. Shaul State 
Park, the terminus of the primary study area. There is also indication that there are wading opportunities in 
the streams within Blenheim, although it does not indicate which stream. No additional information 
regarding physical characteristics, hydrologic conditions, or recreational boating opportunities within the 
primary study area of the Schoharie Creek is described. 

Town of Blenheim, NY. Accessed July 2015. URL: http://www.schohariecounty-
ny.gov/CountyWebSite/townble/index.jsp 

The Town of Blenheim website within the Schoharie County government website does not provide any 
information regarding physical characteristics, hydrologic conditions, or recreational boating opportunities 
within the primary. In the 2014 Town of Blenheim Comprehensive Plan there is mention of regional bodies 
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of water including Schoharie Creek, and recreational use of Mine Kill State Park, but there is no qualitative 
or quantitative indication of current utilization of the Schoharie Creek for recreational boating. 

Town of Fulton, NY. Accessed July 2015. URL: http://www.schohariecounty-
ny.gov/CountyWebSite/townful/index.jsp 

The town of Fulton website within the Schoharie County government website does not provide any 
information regarding physical characteristics, hydrologic conditions, or recreational boating opportunities 
within the primary study area. Within the 2014 Town of Fulton Comprehensive Plan there is mention of the 
viability and potential of recreation for regional bodies of water including Schoharie Creek, but there is no 
qualitative or quantitative indication of current utilization of the Schoharie Creek for recreational boating. 

United States Geological Survey (USGS). 2015a. National Water Information System: Mapper. 
Accessed July 2015. URL: http://maps.waterdata.usgs.gov/mapper/index.html 

The National Water Information System is a comprehensive application that maintains USGS water data. 
Data that is available on this system includes: current and historical observations; daily, monthly, and 
annual discharge statistics; and peak streamflow. There are two USGS gages located within the primary 
study area (at North Blenheim and Breakabeen, New York), and several USGS gages located upstream 
and downstream of the primary study area. 

United States Geological Survey (USGS). USGS 01350355 Schoharie Creek at Breakabeen 
NY. Accessed July 2015. URL: http://waterdata.usgs.gov/ny/nwis/uv?site_no=01350355 

The USGS gage station 01350355 located in Breakabeen is within the primary study area, approximately 
8 miles downstream from the Blenheim-Gilboa Lower Reservoir Dam. Data is available from July 1975 to 
the present. Standard gage height and discharge data are all provided. This location also has a satellite 
gage-height telemeter. USGS remarks for this location reference the effect of the Blenheim-Gilboa Pumped 
Storage Project. USGS also references station 01350101 for days of high reservoir outflow. 
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