
=ERC/FEIS-0051 ~-L 2. ot 2. &tl 
l!i\fQ', IC\ I\ 9)S ___IY)ff___ - - - -- -- --_ \8 
HYDROELECTRIC DEVELOPMENT 

IN THE -

UPPER OHIO RIVER-BASIN 
FERC Docket No. ELBS-19-114 

Ohio, Pennsylvania, West Virginia 

FINAL __ . 
Environmental Impact· Statement 

Federal Energy Regulatory Commission 
Office of Hydropo.wer Licensing 

September 1988 



FERC-FEIS 

Hydroelectric Development 
In the Upper Ohio River Basin under: 

EL85-19-114 
P-7914-003 
P-7909-002 
P-4474-003 
P-4017-002 
P-7307-000 
P-7399-000 
P-8990-000 
P-8654-001 
P-7660-000 
P-8908-000 
P-4675-002 
P-7041-001 
P-7568-001 
P-2971-002 
P-3490-003 
P-6901-001 
P-10332-000 
P-3218-001 
P-6902-003 
P-9999-000 
P-6939-001 
P-9042-000 
P-10098-000 
P-6998-0001 



APPENDIX A 

LIST OF APPLICANT NAMES AND ADDRESSES 



APPENDIX A 

Table A-1. Names and addresses of the applicants for 24 proposed hydropower 
projects in the Upper Ohio River Basin. 

Project name 1/ FERC No. 

Allegheny River L&D No. 7 7914-003 

Allegheny River L&D No. 4 7909-002 

Allegheny River L&D No. 3 4474-003 

Allegheny River L&O No. 2 4017-002 

Tygart Dam 7307-000 

Tygart Dam 7399-001 

Opekiska L&D 8990-000 

Hildebrand L&D 8654-001 

Point Marion L&D 7660-000 

A-1 

Applicant's name and address 

Allegheny Hydropower, Inc. 
109 Union Street 
P.O. Box 45 
Manchester, VT 05254 

County of Allegheny 
119 Courthouse 
Grant Street 
Pittsburgh, PA 15219 

Borough of Cheswick 
1410 Spruce Street 
Cheswick, PA 15024 

and 

Allegheny Valley North Council of 
Governments 

Springdale Borough Building 
325 School Street 
Springdale, PA 14144 

The City of Pittsburgh 
301 City-County Building 
Pittsburgh, PA 15219 

The City of Grafton 
City Building 
l West Main Street 
Grafton, WV 26354 

Noah Corporation 
120 Calumet Court 
Aiken, SC 29801 

Noah Corporation 
P.O. Drawer 640 
Aiken, SC 29802 

Noah Corporation 
P.O. Drawer 640 
Aiken, SC 29802 

The Borough of Point Marion 
Point Marion Borough Building 
Point Marion, PA 15474 

and 

Noah Corporation 
120 Calumet Court 
Aiken, SC 29801 



A-2 

Table A-1. (continued). 

Project name FERC No. 

Maxwell L&D 8908-000 

Monongahela L&O No. 4 4675-000 

Emsworth L&D 7041-001 

Dashields L&D 7568-001 

Montgomery L&D 2971-002 

Montgomery 3490-003 

New Cumberland L&O 6901-001 

Applicant's name and address 

The Borough of Brownsville 
Municipal Hall 
Brownsville, PA 

Washington County Board of 
Connissioners 

Courthouse Square 
JOO West Beau Street 
Washington, PA 15301 

and 

Pennsylvania Renewable 
Resources, Inc. 
Gulf and Western Building 
15 Columbus Circle, Suite 906 
New York, NY 10023 

The Borough of Charleroi 
Municipal Hall 
Charleroi, Pennsylvania 

Washington County Board of 
Commissioners 

Courthouse Square 
JOO West Beau Street 
Washington, PA 15301 

and 

Pennsylvania Renewable Resources, lnc. 
Gulf and Western Building 
15 Columbus Circle, Suite 906 
New York, NY 10023 

Potter Township 
206 Mowry Road 
Monaca, PA 15061 

County of Allegheny 
119 Courthouse 
Grant Street 
Pittsburgh, PA 15219 

Allegheny Electric Cooperative, Inc. 
212 Locust Street 
P.O. Box 1266 
Harrisburg, PA 17108-1266 

Potter Township 
206 Mowry Road 
Monaca, PA 15061 

The City of New Martinsville, 
203 Main Street 
New Martinsville, WV 26155 



Table A-1. (concluded). 

Project nar.ie 

New Cumberland Hydroelectric 
Development 

Pike Isl and 

Willow Island L&D 

Willow Isl and 

Belleville 

Gallipolis L&D 

Gallipolis Development 

Muskingum L&D No. 3 

l/ L&D = Lock and Dam 

A-3 

FERC No. 

10332-000 

3218-001 

6902-003 

9999-000 

6939-001 

9042-000 

10098-000 

6998-001 

Applicant's name and address 

WV Hydro, Inc. 
120 Calumet Court 
Ai ken, SC 29801 

The City of Orrville, Ohio 
Department of Public Works 
P .0. Box 126 
Orrville, OH 44667 

The City of New Martinsville 
203 Main Street 
New Martinsville, WV 26155 

The City of St. Marys, 
St. Marys, WV 26170 

The City of Jackson 
Memorial Building 
Broadway Street 
Jackson, OH 45640 

Gallia Hydro Partners 
c/o Mitex, Inc. 
91 Newbury Street 
Boston, MA 02116 

The City of Point Pleasant, West 
Virigina 

400 Viand Street 
Point Pleasant, WV 25550 

and 

WV Hydro, Inc. 
120 Calumet Court 
Aiken, SC 29801 

The Upper Mississippi Water Compary._ 
-Inc. 

c/o Mitex, Inc. 
91 Newbury Street 
Boston, MA 02116 
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8.1 INTRODUCTION 

The water quality modeling conducted for the Ohio River Basin environmental impact 
statement is designed to provide information for the licensing decisions that FERC must make on 
proposed hydropower projects in the upper Ohio River Basin. These decisions include the 
acceptance or rejection of pending license applications, and the design or operation 
constraints to be placed on licensees. Several steps are involved in model development: (I) 
data acquisition to describe the system of interest, (2) formulation of an appropriate mode; to 
represent the system, (3) calibration of the model, (4) experimentation with the model, and (5) 
interpretation of model results for decisionmaking. Models are tools for proble~ solving, and 
the tool must fit the problem. We have attempted to keep our model building within the 
limitations of available data and the needs of the FERC licensing decisions. 

The following sections discuss the conceptual formulations of the models used for iwpact 
assessment. The sources of data used for modeling and calibration, and the results of 
calibration are presented. A detailed description of the dissolved oxygen model is presented 
in Section B.4. 

8.2 WATER QUALITY 

B.2.1 COMPONENTS OF THE DO BUDGET 

The dynamics of 00 in large rivers can be represented by several sources and sinks: (1) 
bacterial respiration and biodegradation of carbonaceous and nitrogenous compounds in the water 
column and in the sediments, (2) algal respiration, (3) reaeration at the water surface, (4) 
primary production by algae, and (5) aeration of water spilled over dams. 

B.2.1.J Biochemical Oxygen Demand 

Oxygen is removed from solution by respiration of microorganisms as they decay organic aod 
n~trogen-containing materials. Higher concentrations of such materials, such as wastewater 
treatment plant effluents and ammonia, increase the populations of microorganisms and the rate 
at which they remove oxygen from the water. The biological oxidation (decay) of organic waste 
(measured as biochemical oxygen demand, or BOD) can be the major sink of DO where high BOD 
concentrations occur. Biological oxidation is typically modeled as a first-order decay 
process, as originally described by Streeter and Phelps (1925). The first-order model assumes 
the rate at which oxygen is removed from the water (milligrams per Liter per day) is equa, to a 
constant (k1) times the concentration of BOD. The Streeter-Phelps first-order model was used 
in this study. 

BOD comes from both point sources such as wastewater discharges and tributaries and from 
nonpoint sources such as runoff, decay of algae, and decay of benthic matter. Because of the 
high flow rates of the study rivers, only a few large dischargers contribute enough BOD to 
directly increase concentrations significantly. The DO model includes BOD contributed frorr 
major wastewater dischargers where sufficient information was available to quantify the loading 
(sources of waste loading data are discussed in Section 2.3.2). Nitrogenous BOD (NOD) has not 
been modeled separately from carbonaceous BOD. NOD typically decays slower than carbonaceous 
BOD, but in a system as large and complex as the upper Ohio River basin, where the BOD 
concentration at any given point is the sum of contributions from a number of sources. the 
errors caused by using a single rate coefficient for all BOD are probably minor. 

Benthic oxygen demand can be an important nonpoint source of BOD where organic matter 
accumulates in sediments (USEPA, 1985). Studies by the Corps Waterways Experiment Station in 
the lower Ohio River have shown that benthic oxygen demand can be a large fraction of the total 
BOD (personal communication,- Mark Dortch, Corps Waterways Experiment Station, January 21, 
1988). However, benthic oxygen demand rates are very difficult to measure or estimate, and 
little or no information is available for the upper Ohio River basin. No .separate decay rate 
constant for benthic BOD was included in the model because inadequate information on benthic 
BOD rates exist. The model essentially assumes that benthic BOD and dissolved and suspended 
BOD can be modeled together using one rate coefficient and one concentration value. 

Little information on other nonpoint sources of BOD is available. Calibration of the 
water quality model and comparison of measured instream BOD concentrations to point-source 
loadings indicate that non point-source BOD is significant. Loadings of non point-source BOD 
were estimated by using them to calibrate the DO model; BOD loads were added at approximately 
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evenly spaced intervals along the rivers until the simulated oxygen demand was sufficient to 
make the modeled 00 concentrations match measured ones (Section 8.2.4). The objective of the 
modeling study is to assess the impacts in changes in a DO source, dam aeration, and not to 
assess changes in any of of the BOD sources. Therefore, it is not crucial to the accuracy of 
the assessment to identify the individual sources of BOD. 

B.2.1.2 Aeration at the Water Surface 

Reaeration via gas transfer at the air-water interface (not at dams) is commonly modeled by 
assuming that the gas transfer rate is equal to a constant (k2) times the DO deficit in the 
water. There are a number of equations to estimate k2 (USEPA 1985, p. 102). For the Ohio 
River model, the model of O'Connor and Dobbins (1958) was selected to estimate k2 because 
(I) it was originally verified using data from the Ohio River and, unlike most other models, 
is designed for use in deep channels; (2) it has been widely used and accepted; and (3) it was 
recommended by Ohio River Valley Water Sanitation Convnission (ORSANCO) staff. The equation is: 

kz(20°ci • 12.9 (ul/2) / (H3/2J, 

where kz is the reaeration rate coefficient at 20°c in units of days-I, U is the average 
velocity in feet per second, and H is the depth in feet. The value of kz is then adjusted for 
the actual river temperature using the equation (USEPA 1985, p.125): 

kz(T) = kz(2o0 c) (1.024T-20) 

8.2.J.3 Aeration at Dams 

To model changes in DO in the basin caused by hydropower development, the aeration provided 
by each dam has been modeled. Each dam in the study has unique hydraulic characteristics that 
can affect aeration. There are two main types of navigation dams in the system, fixed-crest 
and gated dams. 

The aeration capacity of the fixed-crest dams is probably highly influenced by. the design 
of the apron at the base of the dam. There is generally good entrainment of air bubbles into 
the water as .it crests the dam, and at some fixed-crest dams the water plunges deeply, which 
encourages dissolution of air from the bubbles. Other fixed-crest dams have a nearly 
horizontal apron that prevents a deep plunge, but some of these aprons have energy-dissipating 
structures that cause additional turbulence and aeration. There are 14 fixed-crest dams in the 
study area on the Allegheny, Monongahela, Muskingum, and Ohio rivers. 

Several design characteristics influence aeration at the gated structures. Some of the 
gated dams have submerged outflows; flow beneath the opened gate exits below the surface of the 
downstream pool, so there is little entrainment of air as the water passes the dam. Other 
gated dams release water well above the downstream pool, so air is entrained and there is ample 
mixing and plunge for good aeration. Some of the gated dams also include small fixed-crest 
weirs that can discharge much of the total river flow at low flows. There are 15 gated dams in 
the study area on the Monongahela and Ohio rivers. 

B.2.1.3.1 Development of a Statistical Model of Dam Aeration 

The method used to model aeration at the navigation dams was to perform a statistical 
analysis of field data collected at each dam. Aeration data for each dam were provided by 
applicants for hydropower licenses and/or were available from historic data collected by the 
Pittsburgh District of the Corps (Section 2.3.5). At each dam, data were available from a 
number of measurements of the DO concentration above the dam (Ca), the DO concentration below 
the dam (Cb), the flow rate, and the temperature. These field data were used to determine a 
best-fit relation between the 00 deficit (difference between the measured concentration and the 
saturation concentration) above the dam (Da) and the deficit below the dam (Db), and to 
evaluate the influence of flow rate and temperature on aeration. The saturation concentration 
was estimated for each field measurement using tables in Colt (!984); two-way interpolation was 
used to correct table values for the elevation and water temperature of the field samples. 

The field data for dam aeration are presented in Table B-l. 

Theoretically, the rate at which oxygen is transferred from air into water is related to 
the DO deficit; the higher the DO deficit, the higher the rate of oxygen transfer into the 
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Table B-1. Dam aeration data. 

A 11 egheny No. 7 

Templ/ CsV CaY Ct,!/ Da2/ Ob§/ FlowI! 

20.00 8.82 9.26 9.23 0.44 0.41 18,900. 
19. 10 8.98 9.35 9.41 0.37 0.43 17,700. 
19. JO 8.98 9.30 9.30 0.32 0.32 17,700. 
19.40 8.93 9.21 9.21 0.28 0.28 17,700. 
19.60 8.89 9.25 9.22 0.36 0.33 17,700. 
19.80 8.86 9.38 9.29 0.52 0.43 17,700. 
17.30 9.32 10.25 9.93 0.93 0.61 16,500. 
17.30 9.32 10.00 9.75 0.68 0.43 16,500. 
17.00 9.38 9.99 9.81 0.61 0.43 16,500. 
24.9 8. I 8. I 7.8 0.0 0.3 
25 8. l 7.5 7.5 0.6 0.6 
23.7 8.3 8 7.9 0.3 0.4 
21.8 8.7 8.3 8.2 0.4 0.5 
25.4 8. I 7.3 7.2 0.8 0.9 
27.3 7.8 7.8 7 .8 -0.0 -0.0 
27.9 7.7 7.4 7.6 0.3 0.1 
26.6 7.9 7.6 7 0.3 0.9 
24.3 8.2 8. I 7.7 0. I 0.5 
24. I 8.3 8.9 8.4 -0.6 -0.1 

A 11 egheny No. 6 

Temp c, Ca Cb Da Ob 

24.90 8.03 8. 10 8. 10 0.07 0.07 
24.80 8.04 7.00 7.60 1.04 0.44 
24.00 8. I 7 7.00 7.60 1.17 0.57 
22. JO 8.47 8.10 8.30 0.37 o. 17 
25.00 8. 01 6.70 6.90 1.31 1.11 
27.30 7.68 7.40 7.60 0.28 0.08 
27. 10 7.71 7.00 7.00 0. 71 0.71 
26.60 7.78 6.70 7.00 1.08 0.78 
23.30 8.28 8.20 8.20 0.08 0.08 

Allegheny No. 5 

Temp Cs Ca Cb Da Db 

24.5 8.2 8.7 8. I -0.49 0.11 
24 8.3 8.4 9 -0. ll -0.71 
24 8.3 8.5 8.6 -0. 21 -0.31 
24 8.3 8.5 8.3 -0.21 -0.01 
24 8.3 7.4 7.8 0.89 0.49 
23. 5 8.4 8.8 7.2 -0.43 I. 17 
23. 5 8.4 6.2 8.2 2. I 7 0.17 
18 9.4 9.3 9. l 0.08 0.28 
17.5 9.5 8.9 9.2 0.58 0.28 
17 9.6 9 9.5 0.58 0.08 
17 9.6 9.2 9.3 0.38 0.28 
17 9.6 9 9.2 0.58 0.38 
17 9.6 9.2 9.1 0.38 0.48 
17.5 9.5 8.5 8.5 0.98 0.98 
24.8 8.2 8 8.2 0.16 -0.04 



B-4 

Table 8-1. Dam aeration data (continued) 

A 11 egheny No. 5 (continued) 

Temp Cs Ca Cb Da Db 

24.6 8.2 7.3 7.4 0.89 0.79 
24.3 8.2 7.3 7.5 0.94 0.74 
22.2 8.6 8.3 8.4 0.29 0. 19 
25.6 8.0 6.5 6.9 J. 53 1.13 
27.1 7.8 7.2 7.5 0.60 0.30 
27.S 7.7 6.7 7.1 1.04 0.64 
27 7.8 6.7 6.5 I.II 1.31 
23. 1 8.4 8.1 8.1 0.34 0.34 

Allegheny No. 4 

Temp Cs Ca Cb Da Db 

24.10 8. 16 8.00 8.00 0.16 0. 16 
24.30 8.13 7.40 7.90 0.73 0.23 
24.60 8.08 7.40 7.50 0.68 0.58 
22.30 8.44 8.00 8.30 0.44 0.14 
24.50 8.10 6.90 7.50 1.20 0.60 
27 .10 7. 72 7.40 7.50 0.32 0.22 
27. 10 7 .72 6.80 7.00 0.92 0.72 
26.60 7.79 6.90 7.40 0.89 0.39 
22.70 8.38 7.80 8.00 0.58 0.38 

Allegheny No. 3 

Temp Cs Ca Cb D . a Db Flow 

27.90 7.61 7.20 8.20 0.41 -0.59 7,000. 
28.00 7.60 8.80 9.90 -1. 20 -2.30 7,000. 
27.90 7.61 8.80 9.20 -1. 19 -1.59 7,000. 
27.00 7.74 7.00 7.60 0.74 0.14 3, JOO. 
27.00 7.74 7.30 8.10 0.44 -0.36 3, JOO. 
28.50 7. 53 7.00 8.00 0.53 -0.47 3,100. 
28.90 7 .48 7.60 8.50 -0.12 -J.02 3,100. 
13.80 10.07 10.60 10.90 -0.53 -0.83 3,100. 
13 .80 10.07 10.20 10.90 -0. 13 -0.83 3, JOO. 
13 .80 10.07 10.60 10.90 -0.53 -0.83 3,100. 
25.5 8.0 7.7 8.3 0.3 -0.3 
25 8.1 7.8 8.5 0.3 -0.4 
24.5 8.2 7.1 7.9 I. 1 0.3 
24.6 8.2 8. I 8.6 0. I -0.4 
25.5 8.0 6.8 7.6 1.2 0.4 
27.9 7.7 6.6 7.5 I.I 0.2 
28 7.7 6.9 7 .1 0.8 0.6 
28.2 7.6 7 7.7 0.6 -0.1 
23.6 8.4 7.7 8.5 0.7 -0.1 
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Table B-1. Dam aeration data (continued) 

A 11 egheny No. 2 

Temp Cs Ca Cb Da Db Flow 

16.10 9.58 7.80 8.90 I. 78 0.68 6,500. 
25.30 7.98 7.30 8.40 0.68 -0.42 9,900. 
28.00 7.60 7. JO 7.70 0.50 -0.10 6,600. 
28.00 7.60 7.80 8.00 -0.20 -0.40 5,580. 
27.41 7.82 7.66 7.98 0. 16 -0.16 3.800. 
27.61 7.78 7.89 7.96 -0.13 -0.18 3,844. 
27.86 7.75 8.39 8. 75 -0.66 -1.00 3,888. 
28.21 7.69 9.22 8.28 -1.54 -0.59 3,932. 
28.29 7.68 8.94 8.54 -1.29 -0.86 3,976. 
28.18 7.69 8.76 8.24 -1.11 -0.55 4,019. 
28.20 7.69 8.47 8.07 -0.80 -0.38 4,063. 
28. JO 7. 71 8. 13 7.78 -0.42 -0.07 3,107. 
21. 50 8. 75 8.83 10.19 -0.06 -1.44 11,900. 
21.46 8.76 8.90 10.41 -0.13 -1.65 11,663. 
21.41 8. 77 8.88 10.31 -0. 10 -1. 54 11,425. 
21.54 8. 75 8. 61 10 .10 0.16 -1.35 11,188. 
21.55 8. 74 9. 16 10.35 -0.30 -1.61 10,950. 
21.30 8.79 9.27 10.25 -0.48 -1.46 10,713. 
21. 14 8.82 8.89 10.12 -0.09 -1.30 10,475. 
20.95 8.85 9. 19 10.10 -0.35 -1. 25 10.238. 
20.85 8.87 9.21 10.29 -0.34 -1.42 10,000. 
20.79 8.87 8. 72 9.35 0.12 -0.48 22,200. 
20.52 8.92 8.58 9.38 0.35 -0.46 22,613. 
20.50 8.93 8.57 9.35 0.39 -0.42 23,025. 
20.44 8.94 8.84 10.14 0.12 -1. 20 23,438. 
20.39 8.95 8.83 9.65 0.12 -0.70 23,850. 
20.37 8.95 8.98 9.57 -0.02 -0.62 24,263. 
20.23 8.98 9.04 9.64 -0.06 -0.66 24,675. 
21.13 8.82 8.69 9.46 0.12 -0.64 25,200. 
21.13 8.80 8.61 9.68 0.18 -0.88 24,725. 
21.23 8.80 8.34 9.26 0.45 -0.46 24,250. 
21. 58 8.74 8.35 9. l l 0.39 -0.37 23,775. 
21.52 8.75 8.65 9.42 0. 11 -0.67 23,300. 
21.23 8.80 8.68 9.36 0.11 -0.56 22,825. 
21.20 8.81 8. 74 9.34 0.07 -0.53 22,350. 
21. 09 8.82 8.93 9.66 -0.13 -0.84 21,875. 
21.30 8.79 8.63 9.41 0. 16 -0.62 21,400. 

Opekiska 

Temp Cs Ca Cb Da Db Flow 

25.8 8.00 8.5 8.2 -0. 50 -0.20 448 
25.8 8.00 9.2 9 -1. 20 -1.00 675 
26.2 7.94 9.4 9.2 -1.46 -1.26 855 
25.4 8.06 8.1 7.9 -0.04 0. 16 630 
25.9 7.98 7.5 7.4 0.48 0.58 490 
25.5 8.05 6.3 6.2 I. 75 1.85 467 
25.5 8.05 6.3 6.4 I. 75 1.65 440 
25.4 8.06 6.9 7 I. 16 1.06 464 
25.7 8.01 7.7 8.4 0.31 -0.39 1,050 
25.3 8.08 7.7 7.6 0.38 0.48 849 
23.5 8.37 6 6.3 2.37 2.07 822 
23.3 8.40 7.6 8. I 0.80 0.30 730 
22.7 8.51 8.5 8.6 0.01 -0.09 1,040 
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Table 8-1. Dam aeration data (continued) 

Opekiska (continued) 

Temp Cs Ca Cb Da Db Flow 

22.7 8.51 8.8 8.4 -0.29 0.11 1,040. 
22.7 8.51 8.6 9 -0.09 -0.49 1,040. 
22.l 8.61 8.2 8.9 0.41 -0.29 998. 
22.2 8.59 9.2 9.3 -0.61 -0. 71 950. 
21 8.81 7.3 7.9 1.51 0.91 899. 
20.5 8.90 7.5 8.5 1.40 0.40 2,918. 
17.8 9.42 8.3 9.3 1. 12 0.12 l, 417. 
14.3 10. 18 8.4 8.8 1.78 1.38 1,620. 
15.1 9.99 8.9 9.6 1.09 0.39 744. 

Hildebrand 

Temp Cs Ca Cb Da Db Flow 

26.20 7.82 6.80 7 .40 1.02 0.42 478 
26.00 7.85 6.30 7.20 1.55 0.65 535 
26. 10 7.84 6.40 7.20 1.44 0.64 468 
26. 10 7.84 5.80 7 .00 2.04 0.84 432 
25.90 7 .86 5.70 7.30 2. 16 0.56 465 
26.00 7.85 6.90 7.30 0.95 0.55 700 
24.90 8.01 6.40 7.40 1.61 0.61 836 
23.40 8.24 6.20 7.70 2.04 0. 54 717 
23.90 8. 16 7.20 7.80 0.96 0.36 1,071 
22.30 8.41 7.90 8.00 0.51 0.41 1,030 
22.00 8.46 6.90 7.20 1.56 1.26 970 
21.80 8.50 7.90 8.00 0.60 0.50 4,974 
17.00 9.36 8.70 9.60 0.66 -0.24 2,242 
14.40 9.90 8.70 9.60 1.20 0.30 1,230 
14.20 9.94 8.70 9.90 1.24 0.04 909 

Morgantown 

Temp Cs Ca Cb Da Db Flow 

24.20 8. 12 6.40 7 .10 1. 72 1.02 700 
24. 10 8.14 6.30 7.00 1.84 1.14 
24.00 8.15 6.70 7.20 1.45 0.95 
24.00 8.15 6.50 7.00 1.65 1.15 
24.00 8.15 7.00 7.50 1.15 0.65 
24.00 8. 15 7. 10 7.40 1.05 0.75 
24.20 8. 12 6.80 7.60 1.32 0.52 
24.50 8.08 7.30 7.90 0.78 0. 18 670 
24.00 8. 15 7.10 7.70 1.05 0.45 955 
24.00 8.15 6.80 7.40 1.35 0.75 
24.00 8. 15 6.90 7.40 1.25 0.75 
24.00 8.15 7.00 7.70 1.15 0.45 
23.90 8.17 7.00 7.70 1. 17 0.47 
23.90 8. l 7 6.80 7.90 1.37 0.27 
23.90 8.17 7.00 7.90 I. 17 0.27 
24. IO 8. 14 7 .10 8.10 1.04 0.04 1,190 
16. 50 9.47 8.50 9.00 0.97 0.47 1,330 
16.80 9.41 9.00 9.50 0.41 -0.09 
16.90 9.39 8.60 9.30 0. 79 0.09 
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Table B-1. Dam aeration data (continued) 

Morgantown (continued) 

Temp Cs Ca Cb Da Ob Fl OW 

16.80 9.41 8.90 9.40 0.51 0.01 
16.80 9.41 9.00 9.30 0.41 0. II 
16.80 9.41 8.90 8.80 0.51 0.61 
16.70 9.43 8.50 8.90 0.93 0.53 
16.50 9.47 8.70 9.40 0.77 0.07 I, 300 
15.00 9. 78 9.40 9.80 0.38 -0.02 I, 240 
15.00 9. 78 9.50 9.60 0.28 0. 18 
15.00 9.78 9.50 9.60 0.28 0. 18 
15.00 9.78 9.40 9.60 0.38 0.18 
15.30 9.72 9.10 9.60 0.62 0. 12 
15.30 9.72 9.40 9.80 0.32 -0.08 
15.50 9.67 9.40 9. 70 0.27 -0.03 
15.30 9.72 9.40 9. 70 0.32 0.02 1,200 

Point Marion 

Temp Cs Ca Cb Da Db Flow 

24.30 8. ll 6.80 8.30 1.31 -0. 19 640 
24.20 8.13 7.00 8. JO l. 13 0.03 
24.20 8.13 7.20 8.40 0.93 -0.27 
24.20 8. 13 6.90 8.10 1.23 0.03 
24.10 8. 14 6.80 7.40 1.34 o. 74 
24.20 8. 13 6.70 7.20 1.43 0.93 
24.00 8. 16 6.50 7.00 l. 66 l. 16 
24. JO 8. 14 6.80 7.40 1.34 0.74 690 
24. JO 8. 14 6.90 8.00 1.24 o. 14 1,190 
24.20 8. 13 6.70 7.90 1.43 0.23 
24.20 8. 13 6.40 8.20 J. 73 -0.07 
24.00 8.16 6.50 8.20 1.66 -0.04 
24.00 8. 16 6.50 8.30 J. 66 -0.14 
24.00 8. 16 6.30 8.10 l.86 0.06 
24.00 8. 16 6.30 8.20 1.86 -0.04 
24.00 8. 16 6.00 8. 10 2. 16 0.06 I, 530 
21.30 8.59 8.00 8.90 0.59 -0.31 1,100 
21.20 8.61 8.20 9.00 0.41 -0.39 
21.00 8.64 8.30 9.20 0.34 -0.56 
21.00 8.64 8.30 9.20 0.34 -0.56 
21.00 8.64 8. JO 9.00 0.54 -0.36 
20.80 8.68 7.60 8.00 1.08 0.68 
20.70 8. 70 7.50 8.00 1.20 0.70 
21.00 8.64 7.90 8.30 0.74 0.34 !,JOO 
14.90 9.81 9.40 10.20 0.41 -0.39 I ,070 
15.00 9.79 9.60 10.20 0.19 -0.41 
15.00 9.79 9.50 10.20 0.29 -0.41 
15.00 9.79 9.90 10.50 -0. ll -0. 71 
14.90 9.81 9.60 10.50 0.21 -0.69 
14.90 9.81 9.60 10.20 0.21 -0.39 
14.70 9.85 9.60 10.90 0.25 -l.05 
14.70 9.85 9. 70 11.00 0.15 -1. 15 700 
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Table 8-1. Dam aeration data (continued) 

Monongahela No. 7 

Temp Cs Ca Cb Da Db Flow 

23.93 8.24 7.34 7.91 0.91 0.33 715 
23.89 8.17 7.30 8.09 0.90 0.08 1,382 
23.94 8.18 7.02 8.02 1.24 0.16 2,125 
23.44 8.32 6. 77 7.65 1.49 0.67 1,468 
23.05 8.36 6.84 7.52 1.50 0.84 685 
23.78 7.78 7.03 7.86 0.78 -0.08 3,575 
23.02 7.98 6.99 7.82 0.86 o. 16 6,900 
23.50 7.84 7. 15 7.92 0.71 -0.08 7,800 
23.29 7.93 6.76 7.85 1.19 0.08 9,380 
23.00 7.96 6.56 7. 72 1. 34 0.24 7,050 
22.83 7.98 6.48 7.82 1.42 0.16 3,370 
22.90 7.93 6.14 7 .77 1.83 0. 16 4,375 
22. 71 7.98 6.86 7.90 1. 12 0.08 6,050 

Maxwell 

Temp Cs Ca Cb Da Db Flow 

23.52 7.31 7.20 6.80 0.15 0.51 780 
22.53 7.49 6.97 6.97 0.52 0.52 594 
22.50 7.46 6.64 6.64 0.82 0.82 727 
22.20 7.53 6.40 6.40 1.13 1.13 856 
22.04 7 .60 6.17 7.22 1.35 0.38 971 
22.00 7.56 6.81 7.26 0.67 0.30 978 
23.00 7 .83 6.85 7.36 1.02 0.47 2,994 
23.00 7.88 6.57 7 .17 1.16 0.71 2,991 
23.00 7.85 6.85 7.69 0.93 0.16 3,979 
23.50 7.74 7.05 7.74 0. 70 0.00 6,278 
23.00 7.8S 7. 10 7. 77 0.70 0.08 7,394 
23.00 7.82 7.07 7.74 0.79 0.08 8,853 
23.00 7.88 6.99 7. 72 0.86 0.16 6,588 
23.00 7 .84 6.98 7.37 0.95 0.47 3,501 
21.00 7.83 7.79 8.22 0.00 -0.39 3,712 
21.02 7.81 7.52 7 .81 0.31 0.00 3,076 
21.20 7.75 7.31 7.98 0.47 -0.23 2,519 
21. IO 7.75 7.54 7.52 0.23 0.23 2,252 
20.89 7.81 7.70 8. 12 0.08 -0.31 1,927 
20.65 7.85 7.88 8.40 0.00 -0.55 2,708 

Monongahela No. 4 

Temp Cs Ca Cb Da Db 

23.50 8.25 7.60 8.00 0.65 0.25 
27.00 7.73 7.00 7.40 0.73 0.33 
27.00 7.73 7.10 7.50 0.63 0.23 
25.00 8.02 7.70 8.00 0.32 0.02 
21.00 8.66 8.70 8. 70 -0. 04 -0.04 
27.50 7.66 7.70 7.80 -0.04 -0. 14 
23.00 8.33 8.80 8.80 -0.47 -0.47 
22.30 8.44 9.00 9.00 -0.56 -0.56 
22.50 8.41 6.80 8.00 1.61 0.41 
27.00 7.73 6.80 7.30 0.93 0.43 
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Table B-1. Dam aeration data (continued). 

Monongahela No. 4 (continued) 

Temp Cs Ca Cb Da Db 

23.00 8.33 7.80 8.30 0.53 0.03 
24.30 8.13 7.30 7.80 0.83 0.33 
26.40 7.82 7.50 8.00 0.32 -0.18 

Monongahela No. 3 

Temp Cs Ca Cb Da Db Flow 

24.86 7.50 7.35 7.05 0.31 0.45 1,100 
24.50 7.60 7.06 6.76 0.61 0.84 3,630 
23.00 7.87 6.53 6.53 1.34 1.34 3,750 
23.50 7. 74 6.59 6.58 1.07 1.16 3,685 
23.00 8.23 7.71 7. 74 0.49 0.49 5,320 
23.00 8.22 7.41 7.56 0.82 0.66 5,320 
24.00 8.06 8.29 8.46 -0.24 -0.40 3,790 
24.00 8.04 7 .82 7.80 0.24 0.24 4,314 
23.00 8.25 7.96 7.92 0.25 0.33 5,594 
23.00 8.25 7.78 8.00 0.41 0.25 3,972 
21 8.81 7.50 7.80 1.31 1.01 
32 7.08 6.30 6.50 0.78 0.58 
26 7.97 8.60 8.10 -0.63 -0.13 
26.6 7 .87 8.50 7.90 -0.63 -0.03 
25.5 8.05 7.20 7.40 0.85 0.65 
31.8 7.10 7.20 7. 10 -0.10 0.00 
26.6 7.87 7.00 7. 10 0.87 0. 77 
29 7.51 7.90 7.70 -0.39 -0.19 

Monongahela No. 2 

Temp Cs Ca Cb Da Db Flow 

24.14 7.66 6.76 7.51 1.01 0.15 3,720 
24.15 7.60 6.77 6.61 0.92 0.99 4,310 
23.61 7.76 6.25 6.44 1.56 1.32 6,290 
23.00 8.26 7 .18 7.60 1.07 0.66 1,135 
22.80 8.24 7.88 8.08 0.50 0.16 8,690 
22.20 8.34 7.65 8.01 0.67 0.33 11,200 
30 7.4 6 6.2 1.4 1.2 
26.2 7.9 7.1 7.3 0.8 0.6 
26 7.9 7.4 7.4 0.5 0.5 
24.3 8.3 7.1 7.8 I. 2 0.5 
28.6 7.5 6.3 6.5 1. 2 I 
25 8.1 7 7.2 1.1 0.9 
26.4 7.9 7.2 7.4 0.7 0.5 
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Table B-1. Dam aeration data (continued) 

Emsworth 

Temp c, Ca Cb Da Db Flow 

13. 10 10.24 10.26 10.51 -0.02 -0.27 33,700 
13 .17 10.22 10.27 10.76 -0.05 -0.54 33,700 
12.84 10.30 12.24 13.44 -1. 94 -3 .14 33,700 
13.24 10.20 11.80 l 1. 12 -1.60 -0.92 33,700 
13.86 10.06 11.64 10.98 -1.58 -0.92 33,700 
13. 79 10.08 9.58 8.71 0.50 1.37 31,200 
13.39 10. 17 11.37 11.17 -1.20 -1.00 31,200 
13.45 JO. 16 10.86 10.81 -0.70 -0.65 31,200 
12.44 10.39 10.72 10. 71 -0.33 -0.32 25,300 
12.49 10.38 10.74 10.70 -0.36 -0.32 25,300 
12.45 10.39 10.67 10.69 -0.28 -0.30 25,300 
12.54 10.37 10.95 10.96 -0.58 -0.59 25,300 
12.54 10.37 10.93 10.96 -0.56 -0.59 25,300 
12.43 10.39 10.68 10.69 -0.29 -0.30 25,300 
12.33 10.42 10.06 10.05 0.36 0.37 25,300 
12.34 10.41 9.87 10.32 0.54 0.09 25,300 
9.37 11.16 10.59 10.78 0.57 0.38 15,000 
9.39 11. 15 IO.SO 10.80 0.65 0.35 13,800 
9.37 11.16 10. 11 10. 77 1.05 0.39 13,800 
9.45 11.14 9.84 10.39 1.30 0.75 13.800 
9.60 I 1.10 9. 77 10.35 1.33 0.75 13,800 
9.58 l J. 10 9.62 10.25 1.48 0.85 13,800 
9.58 11. 10 9.61 10.18 1.49 0.92 13,800 
9.49 11.13 9.52 JO.OB 1.61 1.05 13,800 

18.0 9.38 9.4 9.2 -0.0 0.2 
26.9 7.83 6. I 7.0 l. 7 0.8 
18.2 9.34 8.4 8.7 0.9 0.6 
10.0 I J.26 11 .4 11.4 -0. l -0. l 
18.0 9.38 9. I 9.2 0.3 0.2 
23.9 8.30 6.8 7.3 1.5 1.0 
26.8 7.84 6.8 7.6 1.0 0.2 
24.8 8.16 7.5 7.6 0.7 0.6 
25.4 8.06 7.0 6.8 1.1 1.3 
24.3 8.24 7.9 8.2 0.3 0.0 
27.7 7. 71 6.8 7.8 0.9 -0. l 
25.4 8.06 7.7 8.7 0.4 -0.6 
25.7 8.01 7.7 8. l 0.3 -0. l 

Dashields 

Temp Cs Ca Cb Da Db 

18.00 9.22 9. 10 9.60 0 .12 -0.38 
26.30 7.85 5.70 7.30 2. 15 0.55 
19.00 9.03 8.00 8. 70 1.03 0.33 
9.40 11. 16 I 1.40 12.00 -0.24 -0.84 

18.00 9.22 9.10 9.70 0. 12 -0.48 
23.30 8.30 6.90 8.20 1.40 0.10 
26.80 7.78 7. ID 8.40 0.68 -0.62 
24.80 8.07 7.30 7 .65 0.77 0.42 
25.50 7.96 6.80 7.30 1.16 0.66 
25.00 8.04 7.60 8.10 0.44 -0.06 
27.50 7.68 7.30 8.60 0.38 -0.92 
25.70 7.93 8.50 9.30 -0.57 -I. 37 
25.60 7.95 7.90 8.60 0.05 -0.65 
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Table B-1. Dam aeration data (continued) 

Montgomery 

Temp Cs Ca Cb Da Db Flow 

27.50 7.68 7.90 8.10 -0.22 -0.42 5,270 
28.00 7.61 9.80 9.70 -2.19 -2.09 5,990 
27.70 7.65 9.50 8.40 -1.85 -0.75 5,250 
27.80 7.64 8.50 8.50 -0.86 -0.86 5,230 
27.60 7.67 8.30 8.30 -0.63 -0.63 6,000 
27.30 7.71 8.30 8.50 -0.59 -0.79 5,990 
27.30 7. 71 8.10 8.40 -0.39 -0.69 5,190 
27.60 7.67 8.50 8.60 -0.83 -0.93 5,990 
24.00 8.19 7.70 9. IO 0.49 -0.91 II, 370 
23.80 8.22 7.60 9.20 0.62 -0 .. 98 11,470 
23.80 8.22 7.70 8.90 0.52 -0.68 10,040 
23.50 8.27 7.70 8.70 0.57 -0.43 10,400 
23.50 8.27 8.00 9.20 0.27 -0.93 10,400 
23.50 8.27 8. IO 9.50 0.17 -1.23 10,460 
23.50 8.27 7.70 9.20 0_57 -0.93 10,500 
23.60 8.25 7.70 9.60 0.55 -1.35 10,540 
19.05 9.03 9.84 8.71 -0 .81 0.32 32,800 
18.55 9. 12 9.83 8.91 -0. 71 0.21 32,800 
18.65 9.10 9.86 9.58 -0.76 -0.48 32,800 
18.64 9.10 9.78 9.64 -0.68 -0.54 32,800 
18.75 9.08 9.85 9.71 -0.77 -0.63 32,800 
18.57 9. II 9.61 9.42 -0.50 -0.31 32,800 
18.55 9.12 .8.86 8.56 0.26 0.56 29,000 
18.46 9.13 8.62 8.70 0. 51 0.43 26,500 
9.30 11.19 JO.SO 10.86 0.69 0.33 10,100 
9.33 11.18 10.55 10.89 0.63 0.29 I 0, I 00 
9.35 JJ. 17 10.60 10.89 0.57 0.28 8,840 
9.38 II. 17 10.09 10.67 1.08 0.50 8,840 
9.41 II .16 9.89 10.36 1.27 0.80 8,840 
9.39 ll. 16 9.81 10.20 1.35 0.96 IO, 100 
9.35 IJ. l 7 10.02 10.32 1.15 0.85 IO, 100 
9.33 11. 18 9.89 10.09 1.29 1.09 10,100 

New Cumberland 

Temp Cs Ca Cb Da Db Flow 

25.90 7.91 7.93 8.32 -0.02 -0.41 6,000 
25.60 7.96 8.04 8.51 -0.08 -0.55 7,500 
25.90 7 .91 7.98 8.54 -0.07 -0.63 6,000 
26.20 7.87 7.89 8.31 -0.02 -0.44 3,000 
26.70 7.80 7.42 8.00 0.38 -0.20 4,500 
27.70 7.66 7.01 7.96 0.65 -0.30 6,000 
25.90 7.91 6.96 7.79 0.95 0. 12 14,000 
25.80 7.93 6.81 7.94 1.12 -0.01 9,000 
25.40 7.99 6.70 8.02 1.29 -0.03 9,000 
25. JO 8.03 6.95 8.27 1.08 -0.24 7,500 
27.40 7.70 7.41 8.63 0.29 -0.93 6.000 
24.30 8. 15 7.64 8.64 0.51 -0.49 7,500 
24.60 8. I I 7.97 8.65 0.14 -0. 54 4,500 
24.70 8.09 7.90 8.66 0.19 -0.57 4,500 
24.20 8.17 8. 71 8. 76 -0.54 -0.59 4,500 
24.70 8.09 8. 76 8.82 -0.67 -0.73 4,500 
25.40 7.99 8.71 8.74 -0.72 -0.75 4,500 
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Table B-1. Dam aeration data (continued). 

New Cumberland (continued) 

Temp c, Ca Cb Da Ob Flow 

24.30 8.15 8.86 9.01 -0. 71 -0.86 13,000 
23.50 8.28 B.B5 9 .18 -0.57 -0.90 7,500 
23.80 8.23 B.85 9.01 -0.62 -0.78 9,000 
25.40 7.99 8.40 8.65 -0.41 -0.66 12,000 
25.50 7.97 8.10 8.50 -0.13 -0.53 17,000 
26.00 7.90 8.35 8.70 -0.45 -0.80 14,000 
26.50 7 .83 8.40 8. 70 -0.57 -0.87 15,500 
25.50 7.97 8.50 8.50 -0.53 -0.53 7,500 
25.20 8.02 8. 10 8.50 -0.08 -0.48 9,000 
27.20 7 .73 8.30 8.50 -0.57 -0. 77 9,000 
,27. 90 7.63 8.40 8.40 -0. 77 -0.77 7,500 

Pike Island 

Temp c, Ca Cb Da Db 

20.00 8.87 8. 70 9.00 0.17 -0.13 
28.00 7.62 6.10 6.20 I. 52 1.42 
20.40 8.80 8.10 8.40 0.70 0.40 
13. IO 10.26 9.80 9.90 0.46 0.36 
17.80 9.27 9.00 9.60 0.27 -0.33 
24.50 8. 13 6.50 7.80 1.63 0.33 
23.30 8.31 6.60 7.40 1.71 0.91 
27.70 7.67 6.70 7.40 0.97 0.27 
25.80 7.93 7.90 8.40 0.03 -0.47 
27.80 7.65 6.80 6.80 0.85 0.85 
26.10 7.89 7.60 7.80 0.29 0.09 
29.10 7.48 7 .50 7.70 -0.02 -0.22 
26.80 7.79 7.80 8.00 -0.01 -0.21 
27.40 7.71 8.60 8.60 -0.89 -0.89 

Hannibal 

Temp c, Ca Cb Da Db Flow 

27.4 7.75 8. 19 8.11 -0.44 -0.36 14,900 
27.2 7.78 7.89 8.82 -0.11 -1.04 9,400 
27.2 7.78 8. 14 8.14 -0.36 -0.36 5,700 
26.9 7.83 7.89 7.96 -0.06 -0.13 5,700 
26.7 7.86 7.51 8.26 0.35 -0.40 9,400 
26.3 7.92 7.82 7.8 0.10 0.12 5,700 
26.4 7.90 7.62 7.75 0.28 0.15 5,700 
27 7.81 6.64 7.06 I. 17 0.75 7,400 
27.2 7.78 6.47 6.9 1.31 0.88 7,400 
27.5 7.74 6.63 6.99 I. 11 0.75 7,400 
27.9 7.68 6.81 6.94 0.87 0.74 11,400 
28 7.66 6.62 6.83 1.04 0.83 18,800 
28 7.66 7.21 7.33 0.45 0.33 11,400 
28 7.66 6.72 6.98 0.94 0.68 7,400 
27. 9 7.68 6.23 6.52 1.45 1.16 13,150 
27.4 7.75 6.37 7.37 1.38 0.38 9,400 
27. l 7.80 6.19 6.58 1.61 1.22 7,400 
27 7.81 6.5 6.67 1.31 1.14 13,150 
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Table B-1. Dam aeration data (continued) 

Hannibal (continued) 

Temp Cs Ca Cb Da Db Flow 

27 7 .81 6.71 6.86 1.10 0.95 7,400 
27.1 7 .80 6.82 7. 13 0.98 0.67 18,800 
27 7.81 7.17 7.35 0.64 0.46 14,900 
26.7 7.86 7.32 8.48 0.54 -0.62 9,400 
26.6 7 .87 7.25 8.02 0.62 -0. 15 9,400 
26 .4 7 .90 7 .18 7 .55 0.72 0.35 7,400 

Willow Island 

Temp Cs Ca Cb Da Db Flow 

24. 50 8.14 9.00 9.10 -0.86 -0.96 10,500 
24.00 8.22 9.00 9.40 -0.78 -1.18 9,060 
24.50 8. 14 8.70 9.20 -0.56 -1.06 10,500 
25.00 8.06 9.00 9.00 -0.94 -0.94 14,700 
26.00 7. 92 8.25 8.40 -0.33 -0.48 13,300 
26.00 7.92 8.00 8.00 -0.08 -0.08 47,500 
27.00 7 .77 7.35 7 .40 0.42 0.37 68,000 
26.50 7.85 7.30 7.40 0.55 0.45 92,000 
26.50 7.85 7.65 7.70 0.20 0. 15 74,300 
26.00 7.92 6.80 7.10 1.12 0.82 45,300 
25.00 8.06 7.05 7.30 I.OJ 0.76 62,400 
25.50 7.99 7.40 7.70 0.59 0.29 38,300 
26.00 7.92 7.80 8.00 0.12 -0.08 51,800 
26.00 7.92 8.00 8.20 -0.08 -0.28 24,400 
26.00 7.92 8.00 8.05 -0.08 -0. 13 17,800 
26.00 7.92 8.20 8.30 -0.28 -0.38 22,900 
26.00 7.92 8.30 8.50 -0 .38 -0. 58 14,700 
26.00 7.92 8.20 8.40 -0.28 -0.48 17,700 
26.00 7.92 8. 15 8.30 -0.23 -0.38 13,300 
27.00 7 .77 7.90 7.90 -0.13 -0.13 13,300 
26.50 7.85 7.70 8. 10 0.15 -0.25 10,500 
27.00 7 .77 8. 10 8.20 -0.33 -0.43 9,000 

Belleville 

Temp Cs Ca Cb Da Db Flow 

29.00 7.51 6.57 6.78 0.94 0. 73 13,500 
29.00 7.51 6.55 7.04 0.96 0.47 13,500 
29.45 7 .45 7 .12 7.31 0.33 0. 14 13,500 
29.50 7.44 7.61 6.91 -0 .17 0. 53 13,500 
29.73 7.41 7.01 7.02 0.40 0.39 13,500 
29.78 7.41 6.60 6.82 0.81 0.59 13,500 
28.84 7.53 6.61 6.85 0.92 0.68 13,500 
28.85 7.53 6.58 6.85 0.95 0.68 12.000 
27.47 7. 71 5. 77 5.92 I. 94 I. 79 15,000 
26.43 7.86 5.80 6.11 2.06 I. 75 18,000 
26.49 7.85 5.98 5.87 1.87 I. 98 18,000 
26.56 7.84 6.67 6.43 1.17 1.41 18,000 
26.46 7.86 6.54 6. 14 I. 32 I. 72 18,000 
26.61 7.84 5.93 6.04 l. 91 1.80 18,000 
26.83 7 .80 5.36 6.47 2.44 1.33 18,000 
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Table B-1. Dam aeration data (continued). 

Belleville (co11tinued) 

Temp Cs Ca Cb Da Ob Flow 

26.74 7.82 5.83 6.36 1.99 1.46 18,000 
16.20 9.61 9.22 9.58 0.39 0.03 31,500 
16.60 9.53 9.11 9.23 0.42 0.30 29,750 
17.00 9.45 8.80 8.32 0.65 1.13 29,750 
16.40 9.57 8.32 9.17 1. 25 0.40 29,750 
16.40 9.57 9.41 9.93 0.16 -0.36 29,750 
16.00 9.65 9.34 9.50 0.31 0.15 29,750 
15.50 9.76 9.27 6.41 0.49 3.35 29,750 

Gallipolis 

Temp Cs Ca Cb Da Ob Flow 

20.00 8.90 7.20 7.40 1. 70 1.50 91,900 
18.50 9.18 6.80 7.20 2.38 1. 98 141, JOO 
23.00 8.39 5.60 7.20 2.79 1. 19 130,900 
23.50 8.31 6.70 6.40 1.61 1. 91 56,700 
25.00 8.08 7.30 7.50 0.78 0.58 35,400 
25.00 8.08 7.70 7.90 0.38 0. 18 47,400 
26.00 7.94 7.50 7.80 0.44 o. 14 73,500 
22.00 8.56 8.90 8.60 -0.34 -0.04 74,100 
25.00 8.08 7.50 7.80 0.58 0.28 72,500 
26.00 7.94 7.40 7.60 0.54 0.34 65,400 
25.00 8.08 7.90 7.70 0.18 0.38 62,200 
24.00 8.24 7.30 7.60 0.94 0.64 52,800 
24.00 8.24 7. 10 7 .30 1.14 0.94 51,900 
27.00 7.79 5.80 7.20 1.99 0.59 66,800 
27.00 7.79 6.50 7.20 1. 29 0.59 69,500 
27.00 7.79 7.10 7.30 0.69 0.49 67,200 
27.00 7.79 7.00 7.10 0.79 0.69 64,800 
28.00 7.65 7.60 7.90 0.05 -0.25 59,500 
28.00 7.65 7.40 8.00 0.25 -0.35 50,100 
27.50 7 .72 7.70 7 .10 0.02 0.62 41,900 
28.00 7.65 7.20 7.00 0.45 0.65 39, l 00 
28.00 7.65 7.70 8.00 -0.05 -0.35 37,800 
28.00 7.65 7.70 8.00 -0.05 -0.35 27,200 
29.00 7.52 7.90 8.20 -0.38 -0.68 24,400 
29.00 7.52 8.80 9.20 -1.28 -1.68 20,400 
28.00 7.65 9.10 8. 10 -1.45 -0.45 20,000 
28.00 7.65 8.20 10.00 -0.55 -2.35 22,200 
28.00 7.65 8.00 8.00 -0.35 -0.35 24,200 
28.00 7.65 7.30 7.50 0.35 0 .15 31,700 
27.00 7.79 7.40 7.70 0.39 0.09 25,600 
27.50 7.72 7.30 7.50 0.42 0.22 28,300 
28.00 7.65 7.90 7.90 -0.25 -0.25 23,200 
28.00 7.65 7.60 7 .70 0.05 -0.05 16,300 
28.00 7.65 6.80 6.80 0.85 0.85 20,200 
27.50 7 .72 6.60 6.70 1.12 1.02 16,700 
27.50 7.72 6.50 6.70 1. 22 1.02 20,800 
28.00 7.65 6.50 6.40 1.15 1.25 19,400 
27.50 7. 72 6.70 6.70 1.02 1.02 17,600 
27.00 7.79 6.40 6.40 1.39 1.39 25,500 
26.50 7.86 6.60 6.~o 1. 26 0.96 20,800 
26.00 7.94 6.60 6.70 1.34 1.24 16,400 
26.00 7 .94 6.80 6.90 1.14 1.04 17,100 
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Table 8-1. Dam aeration data (continued). 

Gallipolis (continued) 

Temp Cs Ca Cb Da Db Flow 

26.00 7 .94 6.50 7.00 1.44 0.94 14,200 
26.00 7.94 6.40 6.80 1. 54 !. 14 13,400 
26.00 7.94 6.50 6.30 I. 44 1.64 16,000 
26.00 7.94 6.40 6.50 1.54 1.44 22,500 
26.00 7.94 6.50 6.50 1.44 1.44 30,200 
24.50 8. 16 7. 10 7. 10 1.06 1.06 21,600 
24.00 8.24 6.90 6.90 1.34 1.34 12,200 
24.00 8.24 7.20 7.40 1.04 0.84 17,200 
24.00 8.24 6.90 7 .10 1.34 1. 14 20,100 
24.50 8. 16 7.20 7.40 0.96 0.76 18,000 
24.00 8.24 7.30 7.50 0.94 0.74 15,600 
24.00 8.24 6.80 7.30 1.44 0.94 14,200 
24.00 8.24 7.10 7.40 1.14 0.84 13,800 
24.00 8.24 7 .10 7.40 1.14 0.84 11,900 
24.00 8.24 7 .10 7.30 1.14 0.94 15,700 
24.00 8.24 7.20 7.30 1.04 0.94 14,500 
24.00 8.24 7 .10 7.20 1.14 1.04 15,600 
23.50 8.31 6.60 7.30 1. 7l 1.01 18,000 
25.00 8.08 6.60 7.20 1.48 0.88 35,000 
25.00 8.08 6.70 6.80 1.38 1. 28 29,200 
23.00 8.39 6.60 6.80 1. 79 1. 59 119,400 
19.00 9.08 8.00 8. 10 1.08 0.98 56,100 
17.00 9.46 8. 70 8.70 0.76 0.76 32,500 
17.00 9.46 9.30 9.40 0.16 0.06 29,700 

Muskingum No. 3 

Temp Cs Ca Cb Da Db Flow 

29.30 7.47 10.30 7.40 -2.83 0.07 1,400 
29.40 7 .45 6.98 6.90 0.47 0.55 1,700 
29.00 7.51 6.80 7.30 0.71 0.21 1,700 
29.50 7.44 8.50 7.50 -1.06 -0.06 1,700 
29.30 7.47 7.50 7 .40 -0.03 0.07 1,700 
29.50 7.44 5. 70 5.90 1. 74 1. 54 l, 700 
29.30 7.47 5.30 6.50 2 .17 0.97 1,900 
26.50 7.85 6.90 7.70 0.95 0.15 2,800 
27.00 7.78 6.60 7.60 1.18 0. 18 2,800 
26.80 7.81 6.60 7 .10 1. 21 0.71 2,600 
27. 10 7.76 6.70 7.60 1.06 0. 16 2,600 
26.60 7.83 6.80 6.50 1.03 1.33 2,600 
26.00 7.92 6.30 7.30 1.62 0.62 2,300 
26.40 7.86 5.70 7.30 2.16 0.56 2,300 
25.70 7.96 9.80 8.40 -1.84 -0.44 1,800 
24.80 8.10 7.30 7.50 0.80 0.60 2,100 
26.30 7.88 11.00 8.80 -3. 12 -0.92 2, JOO 
26.40 7.86 12. 10 8.60 -4.24 -0.74 2,100 
26.50 7.85 7.60 8.20 0.25 -0.35 1,800 
25.80 7.95 7.30 9. 10 0.65 -1. 15 1,800 
26.20 7.89 10.70 6. 10 -2.81 1. 79 1,800 
26.50 7.85 9.30 6.40 -1.45 1.45 1,900 
26.00 7.92 5.80 7. 90 2 .12 0.02 l ,560 
26.80 7.81 7.90 6.00 -0.09 l.81 l,560 
26.70 7.82 9. 10 8. 10 -1. 28 -0.28 l,560 
26.50 7.85 7.70 6.90 0.15 0.95 1,360 
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Table B-1. Dam aeration data {concluded) 

Muskingum No. 3 {continued) 

Temp Cs Ca Cb Da Db Fl ow 

26.80 7.81 7 .60 8.00 0.21 -0. 19 1,360 
27.00 7.78 7.20 6.80 0.58 0.98 1,360 

Muskingum No. 2 

Temp Cs Ca Cb Da Db Flow 

26.00 7.92 7.50 7.00 0.42 0.92 2,391 
26.00 7.92 7.20 7 .20 0.72 0.72 2,391 
26.00 7.92 7.00 7.20 0.92 0.72 2,391 
26. JO 7.90 7.80 7.20 0. 10 0.70 2,391 
26.20 7.89 8.70 7.20 -0.81 0.69 2,391 
26.00 7.92 6.90 6.30 1.02 1.62 2,272 
26.20 7.89 6.70 6.60 l. 19 1.29 2,272 
26.50 7.85 6.60 6.60 1.25 I. 25 1,350 
24.30 8. 17 8.60 8.50 -0.43 -0.33 1,350 
23.90 8.23 7.80 7.60 0.43 0.63 1,425 
23.80 8.25 7.30 7.20 0.95 1.05 1,425 
23.80 8.25 6.80 6.70 1.45 1.55 1,425 
24.00 8.22 6.60 6. 70 1.62 1.52 1,425 
23.90 8.23 7.20 7.30 1.03 0.93 1,425 
23.90 8.23 7.20 7.30 1.03 0.93 1,944 
24.00 8.22 6.80 6.90 1.42 1.32 I, 944 
24.00 8.22 6.50 7.00 I. 72 1.22 l, 944 
24.00 8.22 6.70 7.00 I. 52 1.22 1,878 
23.40 8.31 7.40 7.70 0.91 0.61 1,878 
23.00 8.37 6.90 7.50 1.47 0.87 1,878 
23.20 8.34 6.80 7.40 1.54 0.94 1,878 
22.50 8.45 7.70 8. 10 0.75 0.35 1,878 
22.50 8.45 8.10 8.20 0.35 0.25 1,610 
22.30 8.49 8.90 8.70 -0.41 -0.21 1,610 
22.30 8.49 7.70 8.00 0.79 0.49 1,610 
22.50 8.45 6.30 6.70 2. 15 J. 75 1,500 
22.00 8.54 6.60 7 .30 l. 94 1.24 1,500 
22.00 8.54 6.40 7.10 2.14 J.44 1,500 
22.00 8.54 6.80 7 .80 J. 74 0.74 1,500 
22. 10 8.52 6.80 7.70 J. 72 0.82 1,500 
22.30 8.49 7.40 7 .80 1.09 0.69 1,500 

1/ Water temperature, degrees Celsius. 

Y Oxygen saturation concentration, mg/L. 

y Dissolved oxygen concentration above the dam, mg/L. 

if Dissolved oxygen concentration below the dam, mg/L. 

~ Dissolved oxygen deficit above the dam, mg/L. 

§/ Dissolved oxygen deficit below the dam, mg/L. 

?./ River flow rate, cfs. 



8-17 

water is expected to be. Linear regression was used to determine the relation between Da and 
Db for each dam. The value of Da was plotted against Db for each pair of field-measured 
values; the data generally fell near straight lines, although scatter occurs, which is expected 
because of field measurement errors, errors in estimated DO saturation concentrations, and 
small variations in head (the distance the water falls at a dam) that normally occur. 

Graphs of Db vs Da at some dams appeared to approximate straight lines that do not meet 
the common assumption that when Da is zero, then Db is zero (in other words, that no aeration 
occurs when the DO above the dam is at saturation). The dam aeration model is therefore: 

where Mis referred to as the dam aeration coefficient and bis the dam aeration constant. 
Figure 8-1 is an example aeration graph where bis zero, and Figures 8-2 and 8-3 are example 
plots of Db vs. Da at dams where the assumption that when Da is zero then Db is zero does not 
appear to be true. 

There are three explanations that could account for the apparent aeration (Db less than 
zero) when the above-dam deficit (Dal is zero: field measurement errors, erroneous estimates of 
the saturation concentration, and the occurrence of supersaturation. Errors in field 
measurements of DO concentration are not believed to be the only cause of nonzero values of b, 
because the value of b was consistently negative at dams where the statistical fit of the 
aeration equation was good. 

The actual saturation concentration (Cs) in the river may be significantly different from 
the literature values used in the analyses. This error would cause there to actually be a non
negative value of Da when the data show that D0 is zero. Variability in actual Cs values could 
be documented by measuring Cs in the field as Butts and Adkins (1987) did. Some tield 
measurements of the DO saturation concentration were made by applicants, and significant 
variation from book values sometimes occurred. However, because of the few data collected and 
the unknown accuracy of the data, the results are not conclusive. 

The third explanation for apparent mass transfer when Da is zero is that supersaturation 
occurs. According to Henry's law, the value of C in water in equilibrium with air is 
proportional to the air pressure. Because air bu~bles plunged beneath the surface below a dam 
are under higher than atmospheric pressure (the pressure on bubbles is twice atmospheric at a 
depth of approximately 32 feet), the local value of Cs in water surrounding submerged bubbles 
would be higher than Cs at the surface of the water column. Theoretically, supersaturation 
could occur if bubbles are submerged for a long enough time for sufficient mass transfer to 
occur. Measurement of supersaturation below navigation dams was not investigated as part of 
this study. However, a comparison between those dams where visual observations indicated that 
deep plunging of bubbles occurred and those dams where the linear regression model indicated 
that significant aeration occurred when Da was zero indicates that aeration when Da is zero is 
more likely to occur at dams where deep plunging occurs. 

The linear regression coefficients for dam aeration used in the water quality models are 
listed in Table B-2. This table can be used to rank dams by their aeration capacity; in 
general, dams with lower aeration coefficients (M) and more negative values of b aerate 
better. 

The regression models of below-dam DO deficit as a function of the above-dam deficit 
generally are adequate predictors of Db, as shown by the root mean square errors in Table B-2 
that are generally within the range of accuracy that can be expected with DO models. At 
several dams, the linear model does not seem to describe aeration well. At Muskingum 3 and 
Allegheny 2, the aeration data are extremely scattered. The data indicate that the best model 
for aeration at these two dams may be that saturation is reached or exceeded for all upstream 
deficits; this situation is approximated by the low value of the aeration coefficient M 
determined by the regression analysis. 

B.2.1.3.2 Incorporation of Turbine and Lockage Flows 

DO below dams during hydropower generation is modeled by determining how much of the river 
'low passes through the turbines, with the remaining flow passing over or through the darr and 
becoming aerated, then: (1) calculating how much DO the water passing the dam picks up using 
the dam aeration model described above, (2) assuming that generating flows are not aerated, and 
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Table B-2. Linear regression model parameters. 

Model: Below-dam deficit• (Above-dam deficit x M) + b, in mg/L 

Dam bl/ MY Corr. No. RMS Data 
cot-Y obs.y error,i/source_§/ 
r mg/L 

Muskingum 3 0.38 0. 13 0.08 28 0.77 appl 
Muskingum 2 0 0. 72 0.55 30 0.34 appl 

Gallipolis -0. I 0.84 0.74 66 0.39 appl 
Belleville 0 0.89 0.74 23 0.72 appl 
Willow Island -0. I 7 0.97 0.97 21 0. 14 appl 
Hannibal -0.28 0.89 0.72 24 0.34 appl 
Pike Island -0.23 0.72 0.76 14 0.32 COE 
New Cumberland -0.5 0.38 0.71 28 0.15 appl 
Montgomery -0.61 0.78 0.44 34 0.64 comb 
Dashields -0.67 0.72 -0.71 13 o:36 COE 
Emsworth -0. 19 0. 77 0. 76 37 0.42 comb 

Allegheny 2 -0.92 0. 12 0.01 34 0.48 appl 
Allegheny 3 -0.67 0.92 0.86 19 0.26 comb 
Allegheny 4 0 0.56 0.59 9 o. 15 COE 
Allegheny 5 0 0.57 0.37 24 0.34 comb 
Allegheny 6 0 0.82 0.91 15 0.28 comb 
Allegheny 7 0.13 0.90 0. 79 19 0.2 comb 
Allegheny 8 -0.62 0.61 0.88 IQ COE 
Allegheny 9 0 0.58 0.58 I COE 

Monongahela 2 -0._2 0.93 0.72 13 0.26 comb 
Monongahela 3 0. 14 0.81 0.88 18 0.22 comb 
Monongahela, -0.18 0.61 0.92 12 0.13 comb 
Maxwell -0.22 0.69 0.45 20 0.32 appl 
Monongahela 7 -0. I 0.36 0.50 14 0. 15 appl 
Point Marion -0.64 0.40 0.55 24 appl 
Morgantown -0.21 0.65 0.69 32 0.21 appl 
Hildebrand o. I 0.32 0.26 15 0.3 appl 
Opekiska -0. 15 0.8 0.83 22 0.38 appl 

lf Dam aeration constant. 

Y Dam aeration coefficient. 

Y Coefficient of correlation between above-dam deficit and below-dam 
deficit. 

Y Number of measured observations. 

ii Root mean squared error, an estimate of the average difference between 
predicted and measured values of the observed below-dam deficit. 

_§/ appl: data from aeration studies conducted by applicants. 
COE: data from Pittsburgh District water quality surveys. 
comb: data from Pittsburgh District and applicants combined. 
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(3) calculating the final DO concentration after all the flow is mixed together again below the 
dam. Step (3) is done by calculating the average, weighted by flow, of the DO concentrations 
in the aerated and unaerated portions. The hydropower plants would withdraw water from all 
depths, so it is assumed that any stratification occurring above the plant would be eliminated. 

8.2.1.3.3 Influence of Temperature and Flow on Aeration 

A univariate linear regression analysis was also performed on data from each dam to 
determine whether temperature and the river flow rate had significant effects on aeration. The 
below-dam deficit Db was used as the dependent variable, and Da, the temperature, and the flow 
rate were attempted as independent variables. Results from these analyses are in Table 8-3 for 
dams where sufficient data were available. The value of the correlation coefficient for each 
independent variable indicates the apparent ability of the variable to explain variation in 
below-dam deficits. 

From the values in Table 8-3, the conclusion can be drawn that neither temperature nor flow 
rate has a consistently significant effect on aeration. Some fairly high correlation 
coefficients for temperature and flow occur, but because these coefficients are not 
consistently positive or negative, it appears that correlations between below-dam deficit and 
temperature _or flow may be spurious. The correlation coefficient for Da, however, is always 
positive and generally high. 

Table 8-3. Linear regression results for dam aeration. 

Independent 
Coefficient of correlation (r) 1/ 

variable: Above-dam deficit Temperature Flow 

Muskingum 3 
Muskingum 2 0.74 0. 16 0.02 

Galli pol is 
Belleville 0.55 0.07 -0.07 
Willow Island 
ftanni ba l 
Pike Island 
New Cumberland 
Montgomery 0.51 0.63 -0.65 
Dashields 
Emsworth 0.89 -0.58 -0.67 

Allegheny 2 0. II 0.47 0.03 
A 11 egheny 3 0.91 -0.07 -0.64 
Allegheny 4 
Allegheny 5 
Allegheny 6 
A 11 egheny 7 0.91 0.56 0.48 

Monongahela 2 0.87 0.61 -0.31 
Monongahela 3 0.97 0.02 -0.28 
Monongahela 4 
Maxwell 0.67 0.21 -0.67 
Monongahela 7 0. 71 -0.77 C .10 
Point Marion 0.67 0.64 0.00 
Morgantown 0.83 0.66 -0.22 
Hildebrand 
Opekiska 

1/ The magnitude of the correlation coefficient indicates how much of the 
variation in below-dam deficit is apparently explained by the independent 
variables above-dam deficit, temperature, and flow rate. The analyses 
were separate for each independent variable. 
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The independence of Db from temperature should not be confused with the dependence of the 
value of Cs (which is used to calculate the DO deficits) on temperature. The temperature is 
required to determine Cs but appears to have no other consistent effect on Db. The 
independence of Db from the flow rate is not surprising because the only factor controlling 
mass transfer of oxygen that flow would affect is the degree of turbulence; apparently, either 
turbulence is not an important factor controlling aeration at these navigation da• s or flow 
does not affect turbulence sufficiently to affect aeration. Both of these situations are 
possible at navigation dams; from visual observations, it appears that there is high turbulence 
at almost all flows. At gated darns there is high turbulence but sometimes low air entrainment, 
so the rate of air entrainment probably controls aeration rates; at some fixed-crest dams there 
is high turbulence and high air entrainment but little plunge below the dam, which may limit 
aeration. It must also be considered that the data used in this study were deliberately 
collected at relatively low flows and that measurements made over a wider range of flows may 
show a higher influence of flow on aeration. 

B.2.1.4 Algal Production 

Algal production is a potentially important component of the overall DO budgets of the Ohio 
River. Gross production rates est~mated by Odum (1956) in rivers similar to the main stem of 
the Ohio River ranged up to 40 g/m /d and more. However, very little information is available 
to quantify this oxygen source for this study. Diurnal variation in DO concentrations measured 
by hydropower applicants in the summer of 1987 was quite variable, ranging from 2.5 mg/L oc the 
Muskingum River to essentially zero at several locations on the Ohio River. Insufficient data 
were collected in the 1987 studies to quantify DO production by algae. The high summer DO 
concentrations and algae blooms that sometimes occur in the Ohio River system indicate that 
under certain conditions primary productivity contributes a substantial amount of DO. 

The 1987 data and historic data collected by ORSANCO indicate that diurnal variations in DO 
concentratioe are usually small, indicating that primary productivity is usually a minor part 
of the DO budget. Research conducted by the University of Cincinnati in the Meldahl pool 
indicated that the navigation dams have increased depths sufficiently that algal production is 
limited by light penetration of the water, so the DO contributed by algae is relatively rr.inor 
(personnal communication, Dr. Michael C. Miller, Department of Biological Sciences, University 
of Cincinnati, June I, 1987). 

Algal production of DO may be important at times, but because modeling analysis is 
interested in periods of low DO concentrations when algal production is low and because 
insufficient information is available to estimate or model algal production, it was not modeled 
as a DO source term separate from water surface aeration. 

B.2.2 FORMULATION OF THE BASIN-LEVEL l10DEL 

The equations describing the various components of the DO budget (water surface aeration, 
da~ aeration, and BOD decay) for the Ohio River system were implemented in a LOTUS 1·2·3 
spreadsheet on a microcomputer. The spreadsheet model is a simple implementation of the 
equations describing the important components of the DO budget, including the Streeter-Phelps 
equations for BOD decay and surface aeration, the darn aeration models, and a simple hydraulic 
routing scheme. The model assumes that flows and water quality are steady state over time and 
that plug flow (no longitudinal mixing) occurs. The spreadsheet solves the equations 
analytically and determines the DO concentration at the beginning, end, and sag point (if any) 
of each reach of a river and can graph output. A new reach begins at each point where a 
wastewater discharge or tributary enters the river or where a darn is located. River 
velocities are estimated by assuming that the navigation darns maintain a constant pool 
elevation and cross-sectional area over the range of flows being modeled, so the velocity is 
equal to the flow rate divided by the cross-sectional area. 

The spreadsheet model has several important advantages over other potential 
implementations. The number of input parameters is low because of the model's simplicity, and 
input is generally restricted to parameters for which measured or reliably estimated values are 
available. Under the low-flow conditions that are of most interest, the assumptions of plug 
flow and constant cross-sectional area are probably valid. The spreadsheet model is documented 
in Section B.4. 

·· .. -9~ .. 
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B.2.3 DATA SOURCES 

B.2.3.l R;ver Flows 

Flow data were obtained from U.S. Geological Survey stream gages throughout the upper Ohio 
River basin. Recent and simulated historic flows on the Ohio River were obtained from the Ohio 
River Division and the Pittsburgh District of the Corps. Flow duration curves and estimates of 
lockage and leakage flows at dams were also obtained from the Corps. 

B.2.3.2 Waste load;ngs 

Major point-source dischargers were identified using the retrieval program MSP on EPA's 
STORET water quality data base. Actual BOD discharge rates for the major dischargers were 
obtained from Discharge Monitoring Reports in EPA's Permit Compliance System data base, and in 
the files of the Ohio EPA, the Pennsylvania Department of Environmental Resources, and the West 
Virginia Department of Natural Resources. Point-source dischargers included in the model are 
those that (1) discharge enough BOD to cause a significant depression in DO and (2) also 
monitor the BOD of their discharge. There are a number of major industrial dischargers 
throughout the basin where BOD is not monitored, so the waste loads from such dischargers are 
unknown and were not modeled. Where available, waste loading data compiled by the states for 
waste allocation studies and basin management plans were also used to estimate loadings from 
major dischargers. BOD concentrations in tributaries were estimated as approximately equal to 
those of the main stem. Calibration of the model generally required the addi.tion of higher 
waste loads at some point sources and BOD loads representing nonpoint sources (Section 2.4). 
The point-source discharges used in the model are shown in Figures B-4 and B-5. 

B.2.3.3 Historic Water Oual;ty 

Data from the ORSANCO electronic monitors were analyzed to estimate the historic 
distribution of temperatures and DO concentrations. These distributions were used to estimate 
the frequency with which certain DO and temperature conditions occur. Data from the Pittsburgh 
District summer surveys (Section 2.3.6) were also used to determine typical summer DO profiles 
along the study rivers. 

8.2.3.4 Channel Geometry 

Channel cross sections were obtained in computer files from the Corps. These cross 
sections are generally a mile or less apart and cover the entire study system, including the 
Muskingum. A program.was written to use these cross sections to determine average cross
sectional areas, depths, and widths for any river reach at a given pool elevation. This 
program was used to estimate channel geometry parameters for the models. 

B.2.3.5 Dam Aeration Rates 

To evaluate aeration, hydropower applicants were requested by FERC to collect two
dimensional transect measurements of DO and temperature above and below each of the dams in the 
study basin during the summer and early fall of 1987, except where applicants had previo45ly 
made such measurements. Results were obtained at all but two dams. Data from the Pittsburgh 
District sumer water quality surveys were also used to est;mate dam aeration rates. The 
district annually measures DO and temperature in vertical profiles above and below each dam in 
the district. These Corps data were used to (1) fit the aeration models at the sites where 
applicants did not collect data, (2) extend the range of DO deficits measured, and (3) 
demonstrate that the dam aeration models developed are constant over the time period (13 years) 
the district has collected data. 

B.2.3.6 Water Quality Data for Model Calibrat;on 

The DO models were calibrated to field data collected in July and August of 1983 by the 
Water Quality section of the Pittsburgh District of the Corps, supplemented with ORSANCO data. 
The Pittsburgh District's annual sumer water quality surveys provide the most comprehensive 
data on DO concentrations collected throughout most of the study area during a limited time 
period, and the data are of high quality. The data from 1983 were selected for calibration 
because (I) DO deficits were high, (2) the Pittsburgh District's survey covered the entire 
study system down to the Hannibal dam pool, and (3) waste load data were not available from the 
state of Pennsylvan;a for years prior to 1983. DO and temperature measurements were made by 
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the Pittsburgh District at 108 sites on the Allegheny, Monongahela, Tygart, and Ohio rivers, 
between July 26 and August 26. ORSANCO electronic monitor data were used for calibration below 
the Hannibal pool; unfortunately ORSANCO data are not available on the Allegheny and 
Monongahela rivers except near their confluence. 

When the 1983 calibration data were collected, flows in the Allegheny and Ohio were at 
approximately the 70 percent exceedance level on the annual flow duration curves (that is, the 
flows were at a rate equalled or exceeded 70 percent of the time during the year). On the 
Monongahela, flows were at about the 90 percent annual exceedance level. On the Allegheny, 
temperatures were at a level exceeded only about 5 percent of the time in July and August. On 
the Monongahela, temperatures were at a level exceeded about 25 percent of the time in July and 
August. On the Ohio, temperatures were at a level exceeded about 20 percent of the time in 
July and August (data from the ORSANCO monitors were used as a historic baseline for water 
temperatures). 

B.2.4 HODEL CALIBRATION 

The following measures were required for calibration of the DO models for each river. In 
each river, the addition of substantial amounts of BOD was required to simulate DO deficits as 
large as measured deficits. The additional BOD loadings are required to account for BOD 
sources for which data are not available, including (1) major wastewater dischargers that are 
not required to monitor BOD, so no loading information is available; (2) the many minor 
wastewater dischargers in the system; (3) benthic oxygen demand; and (4) other non point 
sources of BOD such as rural and urban runoff. 

8.2.4.1 Allegheny River 

Calibration to 1983 conditions was achieved by assuming a starting BOD of 4 mg/Lat 
Allegheny dam 9 and adding additional BOD at lower pools. A BOD decay rate (k1) of 0.1 was 
used, except in the dam 7, 6, and 5 pools where a value of 0.2 was used. Figure B-6 is a 
comparison of measured and modeled DOs. 

B.2.4.2 Monongahela River 

The assumption was made that flows coming from Tygart Dam will be saturated with 00; 
however, DO conditions in the Opekiska pool and below appear not to be controlled by Tygart 
River conditions. Calibration was obtained by adding BOD loads at the head of most pools, and 
by setting water surface aeration to nearly zero in the Opekiska and Hildebrand pools. The 
reduced aeration is justified to simulate the stratified conditions caused by temperature 
differences between the Tygart and West Fork rivers and a thermal discharge above Opekiska. 
Stratification is passed downstream to the Hildebrand pool by the bottom discharge at Opekiska 
dam. Aeration at Opekiska was set to zero. A BOD decay rate (k1) of 0.1 was used. Figure 
B-7 is a comparison of measured and modeled DOs. 

B.2.4.3 Ohio River 

Calibration was obtained by tripling the BOD discharge at ALCOSAN to simulate other 
Pittsburgh discharges and non-point BOD sources, and by adding BOD loads at the heads of the 
lower pools. During the 1983 calibration period, there was higher aeration at Emsworth and 
Dashields than the dam aeration models predict. Because the dam models are based on data 
collected under many different conditions, they were not adjusted to match the single set of 
1983 conditions. Therefore the model predicts lower DO peaks than the 1983 data show. A BOC 
decay rate (k1) of 0.18 was used. Figure B-8 is a comparison of measured and modeled DOs. 

B.2.5 APPLICATION OF MODELS TO IMPACT ASSESSMENT 

There is a fundamental dilemma in modeling natural systems for decisionmaking. An 
accurate model of a natural system must account for the variability in time and space of a1l 
the model parameters and outputs, but the range of model results must be limited enough to 
allow decision making. To reduce the variability in the decision-making process, the followirg 
set of design river conditions, based upon 'typical' and 'worst-case' conditions, were used as 
a basis for decisions that will protect water quality during most natural conditions: 
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(I) BOD loadings are those obtained from calibration. 
(2) Water temperatures are those exceeded IO percent of the time in August at the ORSANCO 

robot monitors. 
(3) Flows are from two sets of conditions: low flows, where 7QIO flows are used; and 

moderate flows, approximately the minimum flow at which all of the proposed projects 
would operate. The low flow conditions are those when DO concentrations are more 
likely to be low. The moderate flow conditions are those when the projects would have 
the greatest impacts on DO concentrations. 

(4) Rate coefficients for reaeration and BOD decay are those obtained from calibration. 
{5) Projects that have already been licensed (at Allegheny dams 5, 6, 8, and 9; and Racine 

and Hannibal dams on the Ohio River) are modeled as operating, with the spill flows 
required by their licenses (or spill flows expected to be required by operating 
agreements with the Corps at Allegheny 8 and 9). 

Results of modeling under these conditions are presented in Section 4 of the EIS. Additional 
model runs were made using mean monthly flows and water temperatures for the months of April 
through November. Results of these runs (Figures B-9 through B-17) show how DOs and project 
impacts would change seasonally and were used to model impacts of the proposed projects on 
fish growth. 

Although not documented as thoroughly as the·above conditions were, experimentation with 
different temperatures, flow rates, and BOD loads has been conducted to ensure that 
recommendations based on the model are valid over a wide range of environmental conditions. 

8.3 OPTIMIZATION l!OOELING 

B.3.1 DECISIONS AND ALTERNATIVES TO BE CONSIDERED 

The systems-level decision problem in licensing multiple hydroelectric projects on the 
upper Ohio River basin involves potential trade-offs between energy production and water 
quality. At each project, energy production is inversely related to the amount of water 
spilled over the dam because water that is spilled does not pass through the turbine and does 
not generate hydroelectricity, and reducing the spillage at dams adversely effects downstream 
DO concentrations (Section B.2.1.3.2). An objective of the FERC licensing process is to find 
the best combination of sites or operating schedules that can be licensed without causing 
unacceptable degradation of water quality. This objective can be formalized in words and a 
system of equations as follows: 

where: 

MAXIM;ZE ANNUAL HYDROELECTRIC PRODUCTION IN THE BASIN 

SUBJECT TO PHYSICAL CONSTRAINTS AND MINIMUM WATER QUALITY CONDITIONS 

or 

MAX: PN = :t Pi 

Subject to: cik ~ Cs for all i,k 
and 9i + li + si = qi for all 

PN is the total annual energy production for all N sites; 
Pi is the annual energy production for the ith site, a function of gi; 
cik is the DO concentration at the kth location downstream from the ith site 
(defined by the Streeter-Phelps equation or modifications thereof); 
Cs is the water quality standard for DO; 
9i is the generating flow through the turbine at the ith site; 
li is the combined lockage and leakage flows at the ith site; 
si is the spillage at the ith site; and 
qi is the total flow of the river at the ith site. 

In this system of equations, the decision variable is the spillage flow, Si, which 
determines both the energy production and downstream DO concentrations. At any of the sites of 
interest, the minimum spillage has been proposed by the license applicant and may be subject to 
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modification by FERC. Spillage values may range between zero (all water through the turbines) 
and q;-li (no water through the turbines). These equations can be solved to find the optimum 
combination of energy production and spillage values that will satisfy water quality standards. 
If optimal spillage is found to be high at some sites, rejection of the license application is 
a strong possibility. The equations can also be analyzed in a trade-off ana1ysis to eva,uate 
any number of alternative licensing scenarios. There are also a number of alternative 
objective formulations that can be used, but at this time we will not go beyond a simple 
formulation of the problem. 

Sets of equations such as those listed above are called mathematical programs. They can be 
solved in a number of different ways, including linear programming, nonlinear programming, 
dynamic programming, and implicit enumeration. There are many applications of all four of 
these approaches in the water resources literature where math programming has been used to 
solve water quality problems. In the situation of interested on the Ohio River, multiple 
hydroelectric projects arranged in a branched series, the value of the objective function at 
any particular site is a function of the values of the decision variables at all sites 
upstream. That is, the energy production and the spillage required at a site is dependent on 
the energy production and spillage at all upstream sites. If there are upstream branches in 
the river network, as there are on the Ohio, then specific downstream outcomes can be 
determined from more than one unique combination of upstream decisions. This structure of the 
system complicates the solution technique that can be used. We believe that implicit. 
enumeration is the best choice for this application. 

B.3.2 BOUNDED IMPLICIT ENUMERATION 

Enumerative methods are one approach to solving math programs. Explicit enumeration is the 
exhaustive solution of all possible combinations of the decision variables. Implicit 
enumeration methods are nonexhaustive algorithms that use some structured bookkeeping scheme 
to eliminate a priori certain combinations of variables that can be shown to yield non-optimal 
solutions. Bounded implicit enumeration (BIE) is one of these more efficient enumerative 
methods that uses an upper and lower bound to exclude undesirable solutions (Chang and Liaw 
1987). 

In the Ohio River system, each dam is a stage or node where decisions must be made on the 
spillage requirements. The first step in BIE is to define a number of discrete values for 
spillage at each site, ranging between zero and all the flow These spillage options are 
indexed by the subscript j. The subscript i indexing each slte increases from I to N from 
upstream to downstream. Then the BIE algorithm can be defined as the following steps, starting 
at the most upstream sHe .and moving downstream: 

(1) Find the minimal production value at each site and calculate the lower bound (Pr) of the 
objective function at that site (this lower bound is the minimum production at sites below 
the current site): 

N 
Pr • I Pk; 

k=i+l 

(2) Iterate through all the spillage options at the current site, setting a new upper bound on 
the objective function for each successively higher production level. For each spillage 
option that yields a production level between the current upper and lower bound, a complete 
DO curve is calculated downstream and a check on the DO constraint is made. 

(3) Move to the next downstream node, and iterate through the spillage options, trying to find 
a combination of feasible spillage and production levels that will exceed the current upper 
bound. For any combination of spillage options that do exceed the upper bound, the DO 
curve is calculated again and DO constraints are checked. 

The calculation of DO curves within these iterations uses the same DO modeling equations 
for BOD decay, surface aeration, and dam aeration described in Section B-2 above. The BIE 
series of calculations proceeds through all hydropower sites in the basin until the last node 
(Gallipolis) is reached. During the calculations, combinations of the spillage options that 
have been enumerated and were feasible are saved, along with the DO profile that was calculated 
for them. To examine the trade-offs of generating power vs maintaining successively higher DO 
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standards, the BIE algorithm is then restarted with a higher value for C5. These secondary 
iterations can be repeated with DO values up to the current conditions. After all iterations 
are complete, the set of optimal and nonoptimal spillage combinations can be evaluated. 

B.4 DISSOLVED OXYGEN MODEL DOCUIIENTATION 

The DO model is implemented at Lotus 1-2-3 spreadsheets and as a FORTRAN program. Complete 
documentation of both implementations is provided in Railsback and Jager (1988). The following 
is a list of the input and output parameters for the model. Each parameter is input or 
calculated for each of the rivers. 

1. Reach name (input). 

2. River mile (input). 

3. Reach length (calculated). 

4. Tributary flow (input). 

5. Flow in reach (calculated). 

6. Cross-sectional area (input). The average cross-sectional area of the river in the reach 
(in square feet). 

7. Depth (input). Average depth of the reach (in feet). 

8. Velocity (calculated). The average velocity of the reach (in feet per second). 

9. Travel time (calculated). The average time it takes water to travel the length of the 
reach (in days). 

10. Tributary DO (input). 

11. Tributary BOD concentration (input). 

12. BOD loading (input). The point source BOD loading that takes place at the head of the 
reach, if any. 

13. Dam aeration coefficient (input). 

14. Dam aeration constant (input). 

15. Flow not aerated (input). The flow rate in cubic feet per second (between zero and the 
total river flow) that does not pass over the dam or through the gates. This flow is used 
for lockage and hydropower generation. 

16. DO above dam (calculated). The DO at the head of the reach (in milligrams per Liter), not 
including dam aeration if the reach starts at a dam. 

17. Starting BOD (calculated). The BOD at the head of the reach (in milligrams per Liter). 

18. Reach temperature (input). 

19. DO saturation concentration (calculated). 

20. kl at 20 degrees (input). 

21. k2 at 20 degrees (calculated). 

22. kl(T) (calculated). The BOD decay rate at stream temperature. 

23. k2(T) (calculated). The stream reaeration rate at stream temperature. 

24. Initial deficit (calculated). The DO deficit at the upstream end of the reach (in 
milligrams per Liter). 
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25. Final deficit (calculated). The DO deficit at the downstream end of the reach (in 
milligrams per Liter). 

26. Starting DO (calculated). The DO concentration at the upstream end of the reach, following 
dam aeration. 

27. Final DO (calculated). The DO concentration at the downstream end of the reach (in 
milligrams per Liter). 

28. Final BOD (calculated). The BOD concentration remaining at the downstream end of the 
reach (in milligrams per Liter). 

29. Critical time, final (calculated). The travel time from the top of the reach to the point 
of the critical DO concentration (in days), corrected to equal the travel time of the reach 
if the raw critical time is greater than the travel time of the reach and to equal zero if 
the raw critical time is negative. 

30. Critical deficit, final (calculated). The critical DO deficit, corrected to equal the DO 
deficit at the downstream end of the reach if the raw critical time is greater than the 
reach travel time. This value is the highest deficit that occurs in the reach, whether it 
occurs at the beginning, end, or within the reach. 

31. Critical DO concentration (calculated). The lowest DO concentration in the reach. 

32. Critical point, in river miles (calculated). The river mile at which the lowest DO 
concentration (highest deficit) in the reach occurs. 

33. DO index (calculated). The DO index is the integral of the curve of DO vs distance for 
the reach. This parameter can be used as an indicator of impacts of changes in aeration or 
discharge on DO, because it combines both changes in DO concentration and the distance 
affected. 

B.5 SENSITIVITY AND UNCERTAINTY OF THE MODEL 

B.5.1 INTRODUCTION 

The sensitivity and uncertainty of the Ohio River basin DO model, with the parameters used 
for the EIS, were analyzed. The sensitivity analysis investigates which parameters the model 
results are most sensitive to (i.e., which parameters, when varied, cause the greatest change 
in the modeled DO concentrations). The sensitivity analysis identifies processes (such as dam 
aeration, water surface aeration, and BOD decay) that have the greatest effect on DO 
concentrations at different locations. The uncertainty analysis is an investigation of 
variability in the results predicted by the model. This procedure is performed by including 
the estimated uncertainty in the model parameters into the model results to determine the 
uncertainty in the results. The uncertainty analysis essentially creates a stochastic DO model 
by treating model parameters as means of probability distributions instead of as constants. 

B.5.2 SENSITIVITY ANALYSIS 

B.5.2.1 Methods 

The sensitivity analysis was performed using the Gradient Enhanced Software System (GRESS), 
developed at Oak Ridge National Laboratory (Oblow, 1983a, 1983b). GRESS enhances FORTRAN code 
by giving it the ability to determine partial derivatives of any selected output variable with 
respect to any selected input variable. GRESS also calculates a normalized sensitivity index 
that can be used to compare the model sensitivity among parameters having different units. 
GRESS was used to determine the partial derivatives and sensitivity indexes of the critical 
(lowest} DO concentration in each reach with respect to the following variables: 

I. the initial DO concentrations in the Allegheny and Monongahela rivers, 
2. the initial BOD concentrations in the Allegheny and Monongahela rivers, 
3. the initial flows in the Allegheny and Monongahela rivers, 
4. k1 in the Allegheny and Monongahela rivers, 
5. kz in each reach, 
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6. the tributary flow in each reach, 
7. the tributary DO concentration in each reach, 
8. the tributary BOD concentration in each reach, 
9. the point-source BOD loading in each reach, 
10. the dam aeration constant in each reach with a dam, 
11. the dam aeration coefficient in each reach with a dam, 
12. the aeration rate (the increase in DO concentration in the spill flow at a dam) in each 

reach with a dam, 
13. the flow rate used for generation (flow not aerated) in each reach with a dam, and 
14. the water temperature in each reach. 

The GRESS sensitivity analyses were conducted on the model with the parameters used for the 
design conditions (Section 8.2.5) with the spill flows recommended for Alternative 3 in the 
EIS, the scenario upon which the staff recommendations in the EIS were based. The GRESS 
analyses were also conducted on the model with the parameters for the design conditions with 
none of the proposed new hydropower projects in operation (but with existing and licensed 
projects in operation). Each of these analyses produces over 27,700 partial derivatives as 
output; a small fraction of these values was analyzed graphically to develop an overall 
understanding of model sensitivities at important locations along the rivers. 

8.5.2.2 Results 

The GRESS sensitivity analysis shows that DO concentrations are generally most sensitive to 
water temperature (for example, see the values in Table 8-4). This result is not surprising 
because of the direct dependency of DO saturation and the rate constants kl and k2 on 
temperature. It should be noted that the values in Table 8-4 for sensitivity to water 
temperature are related to the water temperature in the same reach that the output was 
calculated for; the sensitivity to changes in water temperature in the upstream reaches is not 
included. The sensitivity analysis also shows that model results are highly sensitive to the 
flow rate in most reaches (compare values in Table 8-4 to sensitivity indexes in Figures 8-18 
through 8-25). This result means that significant changes in predicted DO concentrations can 
be expected when different water temperatures and flows are modeled. The following analyses 
emphasize the sensitivity of the model to parameters other than temperature and fl.ow. 

The sensitivity to initial conditions (starting DO and BOD concentrations in the Allegheny 
and Monongahela rivers) were compared to sensitivities to the rate coefficients k1 and kz to 
determine the extent (over distance downstream) over which the assumed initial conditions are 
important. The sensitivities to the rate coefficients kJ and k2 were used for comparison to 
the sensitivity to initial conditions because they represent BOD decay and water surface 
aeration, which control DO concentrations when initial conditions and dam aeration are not 
important, and because they are relatively constant throughout the rivers. Figures 8-18 and 
B-19 show the results of these analyses. In the Allegheny, the model is not particularly 
sensitive to the initial BOD concentration. The predicted DO concentrations are more sensitive 
to the initial DO concentration than to kI and kz from Allegheny dam 9 to about Allegheny dam 5 
This result is not surprising, because the licensed hydropower plants at Allegheny dams 9, B, 6 
and 5, combined with the low aeration efficiency of dam 7, provide little dam aeration in these 
reaches. If dam aeration were higher, the effects of initial DO concentrations would be 
overwhelmed by the effects of dam aeration. This result indicates that the DO concentration at 
Allegheny dam 9 will have a strong influence on DO concentrations as far downstream as darn 5 wh 
all the licensed hydropower projects are in operation. 

The predicted DO concentrations in the Monongahela River are relatively sensitive to initia 
and BOD concentrations as far downstream as Hildebrand Dam. Hildebrand is the first efficient 
aerator on the river, and apparently DO concentrations below Hildebrand are controlled more by 
aeration, water surface aeration, and BOD loads than by assumed initial conditions. This resul 
means that predicted DO concentrations in the Monongahela downstream of Hildebrand are insensit 
to assumed conditions at Tygart Dam. 

The sensitivities of predicted DO concentrations to a number of parameters were determined 
critical locations on each river. The critical locations are those where the proposed hydropow 
would reduce DO concentrations the most, according to model analyses presented in the EIS. The 
critical locations are river mile (RM) 0 on the Allegheny, RM 65 (the sag point below Monongahe 
dam 7) on the Monongahela, and RM 100 on the Ohio River. 
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initial conditions (Alternative 3, moderate flows). 
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Figure 8-19. Sensitivities of Monongahela River critical DO concentrations to 
initial conditions (Alternative 3, moderate flows). 
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Figure B-23. Sensitivities of Allegheny River critical DO concentrations to 
k2 and dam aeration without the proposed projects. 
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k2 and dam aeration without the proposed projects. 
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Table B-4. Example sensitivities to now and temperature at critical locations 
under design conditions and Alternative 3 spill flows 

Location 1/ dC/dQ V dC/dT ~ Sensitivity Sensitivity 
(mg/L)/cfs (mg/L)/ C index for Q y index for TY 

Allegheny 
RM 30 0.00032 -0.015 0.30 0.066 

Allegheny 
RM 0 0.000028 -0.145 0.02 0.50 

Monongahela 
RM 0 0.00011 -0.04 0.029 0.17 

Monongahela 
RM 65 0.00033 -0.132 0.089 0.54 

Ohio RM 54.§/ -0.084 0.08 

Ohio RM 100 -0.052 0.21 

Ohio RM 250 -0.022 0.11 

lJ RM=river mile. 

V Partial derivative of the critical DO concentration with respect to river flow. 

lf Partial derivative of the critical DO concentration with respect to the water temperature in 
the same reach. 

y GRESS sensitivity index for flow, which can be compared to values in Figures 12-19. 

Y GRESS sensitivity index for the water temperature in the same reach, which can be compared 
to values in Figures 12-19. 

§/ The sensitivity of Ohio River DO concentrations to river flow was not estimated because it 
is complicated by the effects of many tributary inflows. 

Figure 8-20 shows the sensitivity of predicted DO concentrations at Allegheny RM Oto 
in'tial conditions, the water surface aeration rate kz, the BOD decay rate k1, the flow rates 
used for generation (equal to the sensitivity to the spill flow rate), and the dam aeration 
rates (the increase in DO concentration, in milligrams per liter, that occurs in the spill 
flow) at the first four dams upstream. The figure shows that DO concentrations at Allegheny 
RM Oare highly sensitive to aeration at Allegheny dam 2 under the conditions simulated for 
Alternative 3. Under this alternative, dam 2 has a high spill flow, which controls DO 
concentrations because this dam is a very efficient aerator. The DO concentrations at 
Allegheny RM Oare relatively insensitive to flow, though DO concentrations upstream of dam 2 
are sensitive to flow. 

The sensitivity of predicted DO concentrations at Monongahela RM 65 is shown in Figure 
B-21. The DO concentrations at this location are most sensitive to the flow rate, the water 
surface aeration rate coefficient kz, and the aeration rate at Monongahela dam 7 (where no 
hydropower is proposed). Other parameters of importance to DO concentrations are the BOD 
loadings at several upstream reaches. 

The sensitivity of predicted DO concentrations at Ohio RM 100 is shown on Figure B-22. 
This figure shows that DO concentrations are relatively sensitive to flow, BOD decay rate k1, 
and aeration at the dams upstream of RM 100. The sensitivity to the value of k1 used in the 
Allegheny and Monongahela rivers indicates that 00 concentrations in these rivers still affect 
DO concentrations at Ohio RM 100. 
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Figure 8-23 compares the relative sensitivity of the modeled critical DO concentrations :n 
each reach of the Allegheny River that starts with a dam to the surface aeration rate 
coefficient k2 and to the amount of aeration (the milligram-per-liter increase in DO in the 
spill flow) taking place at the dam. The sensitivity indexes are for conditions without the 
proposed new hydropower projects but with the licensed projects at dam 9, 8, 6, and 5. These 
sensitivity indexes indicate the relative importance of surface aeration vs dam aeration in 
these reaches. The figure shows that below Allegheny dams 7, 6, and 5, water surface aeratior 
is more important for maintaining DO concentrations, which is expected because dam 7 is a poor 
aerator and because of the licensed projects with low spill flows at dams 5 and 6. However, 
below dams 4, 3, and 2, the model becomes much more sensitive to dam aeration. This 
sensitivity indicates that below dam 4, dam aeration is important for maintaining DO 
concentrations in the Allegheny. 

Figure B-24 shows the relative sensitivity of the model to k2 and dam aeration in the 
Monongahela River without the proposed new hydropower. In the reach below Opekiska Dam, which 
provides little aeration, the model is not sensitive to dam aeration. Below Hildebrand and 
Point Marion dams, the model is more sensitive to dam aeration; and for the rest of the river, 
the model seems to be about equally sensitive to water surface aeration and dam aeration. 
These results indicate that dam aeration is especially important for maintaining DO 
concentrations below Hildebrand and Point Marion dams and remains of importance in the reaches 
further down the Monongahela River. 

The relative sensitivity of the model to k2 and dam aeration in the Ohio River, without the 
proposed new hydropower, is shown in Figure B-25. The figure shows that predicted DO 
concentrations below the first five dams on the Ohio River are more sensitive to dam aeration 
than to water surface aeration. Below about RM 100, the model becomes much more sensitive to 
water surface aeration. This sensitivity, indicates that aeration at the first five dams of 
the Ohio is more important for maintaining DO concentrations than is aeration at the rest of 
the dams in the study. This result is expected because of the more efficient aeration at the 
upper five dams. 

B.5.2.3 Conclusions 

In general, the DO model is most sensitive to water temperature and flow rate. The values 
of these parameters should be selected carefully in future modeling studies. The effects of 
variation in these parameters should be at least qualitatively investigated in any new studies 
because since they strongly influence predicted DO concentrations. 

From Allegheny dam 9 downstream to dam 5, the modeled DO concentrations are sensitive to 
the starting DO concentration at Allegheny dam 9, which is an input parameter. This starting 
DO concentration should be selected carefully, and the effects of variation in it should be 
investigated in any additional modeling studies. The model is not especially sensitive to the 
initial BOD concentration in the Allegheny nor to the initial DO and BOD concentrations in the 
Monongahela. 

The DO concentrations at RM O of the Allegheny River and in the upper reaches of the Ohio 
River are very sensitive to aeration at Allegheny dam 2 when this dam is spilling water. This 
dam is very important for maintenance of DO concentrations in these reaches. 

In the upper 100 river miles of the Ohio River, dam aeration is important for maintaining 
DO concentrations. The model is sensitive to the decay rate, k1, of 800 below Pittsburgh; 
consequently, obtaining measured values of this parameter would be useful to improve the model. 
Processes controlling DO in the Allegheny and Monongahela rivers have an important effect on DO 
in the Ohio River at least as far downstream as RM 100. 

There are reaches in each river where dam aeration is and is not relatively important for 
maintaining DO concentrations (i.e., where DO concentrations are and are not sensitive to da~ 
aeration). The reaches where the model is most sensitive to dam aeration are below Allegheny 
dam 4, below Hildebrand and Point Marion dams, and below the first five dams on the Ohio River. 
These reaches are generally where the most dam aeration occurs, so it appears that the model is 
more sensitive to dam aeration where the dam aeration rate is high. This fact implies that dam 
aeration has a greater than linear effect on critical DO concentrations; i.e., that as dam 
aeration increasest the DO concentrations rise at an increasing rate. 
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It should be noted that the sensitivities determined in this analysis change when the model 
parameters change. The sensitivities of the model to various parameters could change 
significantly when different scenarios or conditions are modeled. The results presented here 
describe the sensitivities of the model as it represents the design conditions and recommended 
spill flows in the EIS. 

B.5.3 UNCERTAINTY ANALYSIS 

8.5.3.1 Methods 

The uncertainty analysis incorporates the estimated uncertainty in model parameters into an 
estimated uncertainty in the model results and provides confidence bounds for the model's 
predictions of DO concentrations. This method does not address uncertainties in how the model 
is formulated but assumes that the structure of the model (i.e., the equations used) is 
correct and addresses the uncertainty in the values of the model parameters. 

The model parameters for the design conditions used in the EIS were determined by using the 
following steps (Section 8.2): 

l. River flows, water temperatures, and the initial Allegheny River DO concentration were 
selected to represent conditions where DO concentrations are expected to be low. The 
values were selected after examining the range of measured historic values for these 
parameters. The initial DO concentration on the Monongahela River, at the outlet from 
Tygart Dam, was assumed to be at saturation because of aeration at the dam. 

2. Dam aeration parameters (band M) were estimated from field data. The kz values were 
estimated using the O'Connor-Dobbins equation. Tributary DO and BOD concentrations were 
estimated. 

3. The values for BOD loadings, k1, and, in one case, tributary DO concentrations were 
determined by calibrating the model to measured data. 

The uncertainty analysis was performed by estimating the uncertainty in all the input 
parameters that were either estimated or determined from calibration. No uncertainty was 
assigned to the parameters (flow, temperature, and initial DO concentrations) that were 
selected as design conditions. 

The uncertainty analysis was performed for the design conditions used in the EIS 
(Sect. B.2.5) with the proposed hydropower plants operating with the spill flows recommended 
under Alternatives 3 and 4 of the EIS because this is the model run on which the 
recommendations in the EIS were based. The analysis was also performed for the model with the 
assumption that none of the proposed new hydropower projects were in operation. The software 
used for the uncertainty analysis is the PRISM system developed at Oak Ridge National 
Laboratory (Gardner Rojder, and Bergstrom 1983; Gardner 1984). 

The expected uncertainty in model parameters is represented by a frequency distribution 
that actual values of the parameter are expected to follow. The analysis therefore requires a 
description of the frequency distribution each parameter follows and a description of any 
important correlations between parameters. Each distribution is described by (I) the type of 
distribution followed, such as normal (Gaussian), uniform, or lognormal; (2) a mean value and a 
variance for normal and lognormal distributions; and (3) minimum and maximum values for uniform 
distributions. PRISM allows the use of bivariate distributions that describe the joint 
frequency distribution of two parameters whose values are correlated. The frequency 
distributions for model parameters were determined as follows. 

The uncertainty in the dam aeration coefficients (M's) and constants (b's) was estimated 
from the linear regression analyses that were used to estimate these parameters. For each dam, 
a bivariate normal distribution was assigned to describe the joint frequency distribution of b 
and M. Regression analysis for the linear dam aeration model (Section B.2.1.3) using field 
data for each dam provided a full description of the bivariate normal distribution of band M. 
The least-squares regression estimates of band M (the values used in the model; Table B-2) 
are the means, and the variance-covariance matrix of the parameters provided by the Statistical 
Analysis System program complete the description of the bivariate normal distribution. 

?~ -
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The uncertainty in the kz estimates from the O'Connor-Dobbins equation was estimated from 
measured and calculated values of kz in the Ohio River presented by O'Connor and Dobbins 
(1958). The equation for kz is 

where Z is a constant with a value of 12.9. The uncertainty in k2 was assigned to the constant 
z. Values of Z that reproduced the measured k2 values for 22 field measurements were 
calculated. These values of Z were approximately lognormally distributed with a mean of 2.76 
and a standard deviation of 0.633, and this lognormal distribution was assigned as the 
uncertainty in k2. 

Uncertainties in tributary DO and BOD concentrations were assumed to be uniformly 
distributed within a range of± 2 mg/L of the mean (the mean being the value used in the 
model). 

The uncertainty in the point-source BOD loadings were assumed to be normally distributed 
with a standard deviation of 25 percent of the value used in the model. 

The uncertainty in k1 was estimated from data published in USEPA (1985, p. 147). This 
document presents values of k1 from a variety of rivers, including sediment oxygen demand, as 
does the k1 used in the Ohio River model. The measured values of k1 in rivers with 
approximately the same depths as those in this study were approximately uniformly distributed 
over a range of 0.08 to 0.5. A uniform distribution with this range was used for k1. 

After frequency distributions were assigned to the parameters that reflected uncertainty, 
the model was executed 2000 times. A Latin-hypercube method (Rose and Schwartzman, 1981) was 
used to systematically assign parameter values for each execution that, over the 2000 
executions, fit the frequency distributions assigned to each parameter. Statistics on the 
critical (lowest) DO concentration in each reach of the model was stored for each of the 2000 
executions. The mean, maximum, minimum, and standard deviation of the 2000 values of critical 
DO concentration for each reach were determined. 

B.5.3.2 Results 

The mean critical DO concentrations and the 95 percent confidence intervals (Cls) for each 
reach of the Allegheny, Monongahela, and Ohio rivers for the model with the proposed hydropower 
projects are plotted in Figures. 8-25, B-26, and 8-27. If the structure of the model is 
correct (i.e., the uncertainty lies in the parameter values) and the critical DO 
concentrations generated in the uncertainty analysis are normally distributed for each reach, 
there is a 95 percent probability that true value of the critical DO lies within these Cls. 
(The 95 percent Cls are equal to the mean± 1.96 times the standard deviation of the 2000 
critical DO values for each reach.) In most cases the 95 percent Cls calculated in this way 
are close to the observed minimum and maximum DO concentrations generated by the uncertainty 
analysis. 
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There is relatively high uncertainty (95 percent Cls within about 1.5 mg/L of the means) in 
the Allegheny River model results from dam 9 as far downstream as the dam 4 reach (Figure 
8-26). The uncertainty decreases until RM 0, where the value is very small. 

There is also relatively high uncertainty in the Monongahela River model results from 
Tygart Dam to the Hildebrand Dam reach, as Figure B-27 indicates. For the rest of the 
Monongahela, the uncertainty is relatively low, with the 95 percent Cl within about 1 mg/L of 
the mean. 

The model uncertainty on the Ohio River is low until it gradually increases below RM 100 
(Figure B-28). In the reach between RM O and RM 100 where dam aeration is especially 
important, the 95 percent Cl is within about 0.5 mg/L of the mean. At the reach below 
Gallipolis Dam, the 95 percent CJ has expanded to about 1.5 mg/L from the mean. 

Figures B-29, B-30, and 8-31 show the uncertainty analysis results for the Allegheny, 
Monongahela, and Ohio rivers without the proposed new hydropower development. Also shown on 
these three figures are the ranges of measured DO concentrations (the mean and the mean± 2 
standard deviations) at the ORSANCO water quality monitoring stations. These ORSANCO data were 
collected in the months of July, August, and September between 1980 and 1988, at times when the 
water temperature was between 26 and 3o0 c. 

The DO model uncertainties without the proposed new hydropower projects are similar to 
those for the model with Alternative 3 spill flows. At the ORSANCO monitoring stations on the 
Allegheny and Monongahela rivers and at the first three stations on the Ohio River, the mean 
measured DO concentration is very close to the mean concentration modeled in the uncertainty 
analysis. The similarity between the modeled and measured mean concentrations indicates that 
the parameter frequency distributions used in the uncertainty analysis accurately model actual 
DO concentrations. There is much more variability in the measured data than there is 
uncertainty in the model. The variability in the measured data is probably caused by 
variability in flow rate·and in other processes such as primary productivity that are not 
incorporated in the model. 

In all three rivers, the uncertainty in the model is lowest in the reaches that are most 
influenced by dam aeration. The clearest example of this is the Allegheny dam 2 reach, where 
the DO concentration is highly controlled by the aeration at dam 2 (Section B.5.2.2). Even 
though the aeration parameters for dam 2 have more uncertainty than those for most other da~s, 
the resulting uncertainty in model results is essentially negligible. In contrast, below Ohio 
RM 200 where dam aeration has very little effect on DO concentrations, the uncertainty is 
relatively high. Below Ohio RM 200, DO concentrations are controlled more by the rate 
coefficients k1 and k2 than in the upper end of the river, and uncertainties in the values of 
these coefficients increase the uncertainty in the model. 

B.5.3.3 Conclusions 

The 95 percent Cls in the Ohio River basin DO model range from less than± 5 percent of the 
mean to about ±25 percent of the mean. The uncertainty analysis shows that the dam aeration 
models give stability to the model results because the uncertainty is much lower in reaches 
where 00 concentrations are dominated by dam aeration. There is apparently less uncertainty in 
the linear regression dam aeration parameters (Secion B.2.1.3) than in the other parameters 
controlling DO concentrations. This conclusion is important because the purpose of the model 
is to evaluate impacts of changes in dam aeration and to select spill flows that provide 
adequate DO concentrations. The uncertainty in the model is lowest in the reaches where the 
decisions based on the model are most important. 
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Figure B-29. Uncertainty analysis for the Allegheny River without the 
proposed projects (CI= confidence intervals, DO= dissolved 
oxygen). 
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Figure B-30. Uncertainty analysis for the Monongahela River without the 
proposed projects (CI= confidence intervals, DO= dissolved 
oxygen). 
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Figure B-31. Uncertainty analysis for the Ohio River without the proposed 
projects (Cl= confidence intervals, DO= dissolved oxygen). 
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APPENDIX C 

AERIAL PHOTOGRAPHS OF EXISTING LOCKS AND DAMSll 

1/ Source of photo9raphs is recreational boat dock surveys 
conducted by the Pittsburgh and Huntington Districts of the 
Corps. 



Figure t-1. Recent aerial photograph of Allegheny LID No. 7 (fERC No. 7914). 
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Figure C-2. Rec.ent aerial photograph of Allegheny l&D No. 4 (FERC No. 7909). 
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Figure C-3- Recentaer!al photograph of AUeghny L&D No, 3 (FERCNo. 4474). 



Figure C-4. Recent aerial photograph of Allegheny L&O No. 2 (FERC No. 4017). 
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Figure C-5. Recent aerial photograph of Opekiska l&D (FERC No; 8990}. 
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Figure C-6. Recent aerial photograph of Hildebrand LIO (FERC No. 8654) 



Figure C-7. Recent aerial photograph of Point Marion l&O {FERC No. 7660). 
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Figure C-8. Recent aerial photograph of Maxwell urn (FERC No. 8908). 
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Figure C-9. Recent aerial photograph of Monongahela urn No. 4 (FERC No. 4675) 
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Figure c~10. Recent aerial photograph of Emsworth l&D (FERC No. 7041). 
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Figure C-ll. Recent aerial photograph of Oashields l&O (FERC No. 7568). 
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Figure C-12. Recent aerial photograph of Montgomery L&D (Competing applications - fERC Nos, 2971 and 3490). 
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Figure C-13. Recent aerial photograph of New Cumberland l&D (Competing applications - FERC Nos. 6901 and 103l2). 
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Figure C-14. Recent aerial photograph of Pike Island L&O {FERC No. 3218). 
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Figure C-15. Recent aerial photograph of Willow Island L&O (Competing applications - FERC Nos. 6902 and 9999). 
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figure C-16. Recent aerial photograph of Belleville L&D (FERC No. 6939). 
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Figure C-17. Recent aerial photograph of Gallipolis L&O (Competing applications - FERC Nos. 9042 and 10098). 
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FigliY'e C-18. Recent aerial photograph of Muskingum L&O No. 3 (FERC No. 6998). 
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Figure C-19. Recent aeri.il phot<1;1raph of Tygart Dam 
(Competing applications FERC No.7307 and 7399). 



APPENDIX D 

ACCESS FACILITIES INVENTORIED 

IN THE OHIO RIVER ACCESS STUDY 



Table 0. /lccess facilities inventoried in the Cliio River access stooy. 

Navigational pool l.aurll ranp l.aurll lhl:seable 1Ullf1 Lu1ch Tot.al/useable Car/trailer Tot.al/useable car Car paridr,,J lbat dxlt 
facilities lanes ranp facilities lanes 1Ullf1 lanes pariclr,,J spaces trailer spaces spaces (ll!t berths) 

New Cll!berlard (Cliio) 
J\blic 5 5 5 45 45 132 143 
Private 1 1 1 I 25 30 a 
Total 6 6 1 I 5 70 45 162 143 

New Clllflerlard (!«!st Virginia) 
J\blic 3 4 1 I 3 40 40 60 60 
Private 2 2 2 25 25 87 87 
Total 5 6 1 1 5 65 65 147 147 

Pike lslard (Olio) 
Plblic 2 3 I I 2 135 60 110 76 
Private 3 3 3 60 60 70 86 
Total 5 6 I 1 5 195 120 100 162 

Pike lslard (!«!st Virginia) 
Plblic 3 4 4 95 95 
Private 1 1 1 40 40 50 50 
Total 4 5 5 135 135 50 50 

Hamibal (Olio) 
Plblic 3 4 4 135 135 61 
Private 30 30 45 71 
Total 3 4 4 165 165 106 71 

Hamibal (!«!st Virginia) 
Plblic I 2 2 15 15 46 
Private 6 6 1 1 5 25 10 50 93 
Total 7 8 1 I 7 40 25 96 93 

Will™ Islaro (Cliio) 
J\bl1c 5 8 2 2 6 106 106 310 5 
Private 
Total 5 8 2 2 

Will™ Island (!«!st Virginia) 
6 106 106 310 5 

P\Jblic 8 18 18 
Private 

170 170 65 51 

Total 8 18 18 170 170 65 51 



Table D. (Continued) 

--- -··· .. -·-·-··- •· ___ , ___ , -- ····-----
Navigatiooal l)JOl l.aurl, tmp l.aurl, lhlseable lamd! l.aurll Total/useable car/trailer Total/useable car Car pari(i~ Boat oock 

facillties lanes rmp facilities lanes l ain:h lanes pari(i~ spaces trailer spaces spaces (lll!t berths) 

Belleville (Ulio) 
P\Jbl ic 5 10 2 2 8 287 237 320 50 
Private 8 8 4 4 4 8 8 120 1-40 
Total 13 18 6 6 12 295 245 440 190 

Belleville (West Virginia) 
P\Jbl ic 3 10 10 136 136 30 40 
Private 30 30 45 98 
Total 3 10 10 166 166 75 138 

Racine (Uiio) 
Pub] ic l I 1 10 JO 115 
Private 
Total I I 

Racine (West Virginia) 
I JO 10 ll5 

P\Jbl ic 1 4 
Private 

4 100 100 

Total I 4 4 

Gallipolis (Oiio) 
Pltllic 9 14 l 2 12 149 149 219 120 
Private 
Total 9 14 l 2 

Gallipolis (West Virginia) 
12 149 149 219 120 

Public 3 4 4 
Private 

50 50 116 70 

Total 3 4 4 50 50 116 70 

Greenup (Oiio) 
f\Jblic 5 12 12 140 140 415 242 
Private 4 
Total 5 12 12 140 140 415 246 

Greernip (West Virginia) 
f\Jbl ic 5 II 320 580 232 
Private 20 10 90 
Total 5 II 340 590 322 



APPENDIX E 

APPROACH USED TO MODEL THE IMPACTS 

OF DISSOLVED OXYGEN CHANGE ON FISH GROWTH 



APPENDIX E 

E.I INTRODUCTION 

A 3-tiered approach was taken to analyze the impacts of reduced dissolved oxygen content of 
river water on fishes (Section 4.1.2.1). The first, most simple tier was comparison of 
predicted dissolved oxygen concentrations along the river length after hydroelectric 
installations are completed to applicable state water quality standards for dissolved oxygen. 
The second analytical tier compared the estimated dissolved oxygen concentrations along the 
river length to the suite of data presented in the latest EPA water quality criteria document 
for dissolved oxygen (EPA, 1986). This criteria document includes species-specific data on the 
life stages generally thought to be most sensitive to low oxygen content of water (juveniles), 
and it recommends levels of protection somewhat more stringent than current state standards. 

This appendix describes the third tier of our analysis of the impacts of dissolved oxygen 
change on fish, which involves bioenergetics modeling. The oxygen-, temperature-, and size
dependent energetics of juvenile fish growth is modeled to estimate alterations in fish biomass 
production over a typical growing season due to projected effects of hydroelectric development 
on dissolved oxygen concentrations of the upper Ohio River system. Bioenergetics models have 
attained widespread use for estimating impacts of environmental conditions on fishes (Kitchell 
et al., 1977; Adams and Breck, in press). 

Modeling is advisable for several reasons. First, because the impact of dissolved oxygen 
change on fish metabolism and growth is incremental and continuous rather than discrete over 
concentrations often found in the natural environment. That is, reduction in dissolved oxygen 
content of the water, even at generally accepted levels above water quality standards, can have 
some effect. The effect is small at high oxygen concentrations and it becomes more pronounced 
at lower concentrations. There is a more discrete "critical oxygen concentration" (usually, 
but not always, below water quality standards} below which oxygen metabolism decreases rapidly. 
Second, it is useful to use models to include the important influence of water temperature on 
fish metabolism throughout the range of oxygen concentrations. Temperature determines rates of 
metabolism and the levels of oxygen availability that are •critical." A third reason to use 
models is to incorporate the influence of fish size on metabolism and growth. Models can 
integrate size-specific effects as fish grow and yield an endpoint of accumulated biomass at 
the end of a growing season. It is also possible to include effects of various feeding rates, 
which can be slowed by depressed oxygen levels in the water, and other water quality features 
(e.g., ammonia) in bioenergetics models. 

E.2. CHOICE OF THE BIOENERGETICS-BASED POND CULTURE MODEL 

EPA's dissolved oxygen criteria document (EPA, 1986) notes that "A detailed discussion and 
model for evaluating interactions among temperature, dissolved oxygen, ammonia, fish size, and 
ration on the resulting growth of individual fish (Cuenco, Stickney, and Grant, !985a-c) 
provides an excellent, in-depth evaluation of potential effects of dissolved oxygen on fish 
growth." Discussions with the author of the EPA document (personal communication, G. Chapman, 
EPA, Newport, Oregon) amplified the belief that this model is the best currently available for 
evaluating impacts of changing dissolved oxygen concentrations on long-term fish health in the 
context of other system dynamics. We, therefore, chose the Cuenca, Stickney, and Grant model 
for this analysis of the cumulative impacts of installing hydroelectric facilities on the upper 
Ohio River system. 

The Cuenca, Stickney, and Grant model was developed for evaluating growth of channel 
catfish in a simple pond environment in Texas under varying conditions of aquaculture. Some 
conditions were controlled (e.g., stocking rate, artificial feeding rate, initial size 
distribution), whereas others changed according to season, pond productivity, and fish growth 
and competition (e.g., temperature, light, ammonia concentration, dissolved oxygen, natural 
food}. The model includes an individual fish growth component and a population growth 
component; a pond environment submodel generates many of the pond's environmental features 
through a growing season. The size distribution of stocked fish at the end of the growing 
season and the percentage of fish above a marketable size were the main endpoints of the 
original application. 

Although the Cuenca, Stickney, and Grant model contains elements specific to channel 
catfish aquaculture in ponds, it is capable of being generalized to other environments and 
other species. The environmental features with which the fish interact in the model are common 
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to fish living in any water body. Input parameters such as artificial feeding can be replaced 
with estimates of natural food availability. Oxygen concentrations that are driven in the 
original model by biodegradation of uneaten food and phytoplankton can be replaced by inputs 
from another water quality model of interest, such as from the Ohio River. The attributes are 
similar wherever applied: the ability to estimate the capacity of a valued fish species to 
attain weight gain under an array of environmental conditions. For our application, changing 
dissolved oxygen is of central importance. Growth parameters in the model are specified 
according to the fish species; parameters in the Cuenco, Stickney, and Grant formulation for 
population growth were estimated for channel catfish. We substituted parameter estimates for 
other species as well. 

E.3 IIOIJEL DESCRIPTION 

E.3.1 Individual Fish Bioenergetics Model 

The growth of fish is a complex process that represents the net outcome of a series of 
physiological and behavioral processes beginning with food intake and culminating in deposition 
of animal tissue (Brett, 1979). For a given time period, the energy consumed must equal the 
sum of energy losses in the form of wastes, the energy used to perform work (e.g., swimming), 
and the change in energy of the body (Warren and Davis, 1967): 

I • E + M + G , (I) 

where I is the food ingested, Eis the total amount of waste excreted (feces, urine, wastes 
lost through the gills and skin), M is total metabolism, and G is the change in energy of the 
body or growth. These terms are measured in kilocalories (kcal) of energy (I kcal = 4.1868 kJ) 
and refer to a particular time period, T, in days. Intake and excretion are often handled 
together, and the equation can be rearranged to solve for growth, as: 

G •AR* l · H, 

where AR is the assimilation ratio for the particular food ingested by the fish. 

All of these processes are a function of body size: 

EAT= I/ W • T 
RES• M / W • T 
GR• G / W • T , 

(2) 

(3) 
(4) 
(5) 

where EAT is relative food consumption rate in kcal of food per day per kcal of fish, RES is 
relative respiration rate in kcal respiration per kcal of fish, GR is relative growth rate in 
kcal growth per day per kcal of fish, Wis mean energy of the body of the fish in kcal, and T 
is the period of time in days. Substituting Equations 3.5 into Equation 2, we get: 

GR• AR* EAT · RES . (6) 

Thus, from a bioenergetic standpoint, the growth of a fish can be expressed as the 
difference between the amount of food energy the fish consumes and the distribution of this 
food into various losses and uses, each of which is proportional to the size of the fish at the 
moment. 

Although Equation 6 is a useful relationship, it describes the fish only under one set of 
environmental conditions. Growth in freshwater fishes is governed by a variety of environ
mental factors (Brett, 1979) including water temperature, dissolved oxygen concentration, 
photoperiod, unionized ammonia concentration, and food availability. Genetic features of the 
species also determine characteristic growth responses. Water temperature sets the pace of 
metabolic activity in cold-blooded organisms. Dissolved oxygen is needed for respiration. 
Unionized ammonia is an index of waste accumulation that depresses growth. 

In formulating a growth model for aquaculture, Cuenca, Stickney, and Grant (198Sa-b) 
identified size or weight of the fish (W), water temperature (TP), dissolved oxygen 
concentration (DO), food (FD), and unionized ammonia concentration (AM) as most important. 
They likewise will be the most important for evaluating effects of dissolved oxygen changes in 
natural environments. 
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Because the effect of any factor on growth is through its influence on food consumption and 
metabolism, the basic approach used by Cuenco, Stickney, and Grant to structure the model was 
to define the biological relationships of each factor to food consumption and metabolism and 
then find an appropriate mathematical expression to approximate the known biological relation. 
The specific formulations are found in the papers. 

Dissolved oxygen is a limiting factor characterized by dependent and independent states. 
Increasing DO up to a critical value (DDCRIT) at constant levels of all other factors increases 
the fish's appetite and feeding. There is also a lower level of DD (DOZERD) at which appetite, 
feeding, and metabolism cease. DDCRJT and DDZERO are both dependent on the respiration rate of 
the fish (Davis, 1975; Herreid, 1980). High metabolic rates (e.g., from high temperatures) 
increase DOCRIT and DOZERO, while low metabolic rates depress them. 

E.3.2 populat;on Growth and Pond Culture Models 

The pond culture model used for this impact assessment is a combination of the individual 
fish bioenergetic model just described (Cuenco, Stickney, and Grant 1985a,b), with a population 
growth model and a pond environment model (Cuenca, Stickney, and Grant, 1985c). The population 
growth model was developed from the individual fish bioenergetics model by including social 
interactions, mostly competition for food. It also includes the influences of seasonal and 
diel temperature fluctuations and of diel oxygen oscillations. The pond environment model 
calculates various environmental characteristics of a pond ecosystem during a growing season. 
Many features of the population growth and pond environment submodels are not relevant to the 
Ohio River system study and were removed or set to constants. The output values, however, were 
retained. 

The following assumptions and limitations define the set of conditions to which the 
population growth model applies: 

I. Only the growth stage from fingerling (past yolk sac and well beyond 
first feeding) to the end of the first growing season is considered. 

2. No reproductive activity occurs during the growth phase. 

3. Because diet quality is complex and difficult to quantify, a fixed diet 
of high quality is assumed. 

4. Lethal factors are absent. 

5. The species being evaluated exists in a monoculture. 

For the pond culture model, growth of a known number of fish with a specified weight and 
coefficient of variation is started at a certain date in a known water volume. The water 
volume is assumed to be well mixed and all water quality features uniform in space but changing 
in time. The seasonal temperature cycle determines the end of the growing season. Fish growtr 
is terminated at temperatures known to inhibit weight gain of the species. 

The minimum diel DO should be used as DO input to the growth model. A few revealing 
studies have shown that diel fluctuations in DO result in lower growth rates and a higher 
critical level of DO for fishes than would be expected from the average DO (Fisher, 1963 for 
coho salmon; Stewart, Shumway, and Dondoroff, 1967 for largemouth bass; Whitworth, 1968 for 
brook trout), Periods of higher DO in a daily cycle do not compensate for periods of low DO. 
This require-ment is difficult to apply to the Ohio River assessment, however, because data on 
diel variations are scanty. Where they do occur, the diel change seems to amount to only a few 
tenths of a milligram per liter. The dissolved oxygen model used to calculate concentrations 
in the water quality analyses (Section 4.1.l and Appendix BJ also do not consider diel 
variations. Thus, the bioenergetics model is run using typical (average) values. 

Outputs of the pond culture model that are used to evaluate effects of DO changes in the 
upper Ohio River system are (!) average weight of fish at the end of the growing season with 
coefficient of variation, (2) average absolute growth rate for the growing year, (3) the total 
weight of the initial group of fish at the end of the growing season kilograms per hectare 
(kg/ha), (4) the total harvestable weight of the initial group of fish at the end of the 
growing season (kg/ha) (harvestable being above a certain size limit appropriate for the 
fishery), (5) average yield (kg/ha/day), and (6) average harvestable yield (kg/ha/day). All of 
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these results are to be considered relative among the scenarios tested, and not true 
predictions of yields. Average weight at the end of the growing season appears to summarize 
the results adequately for assessment of impacts from alternatives. 

E.4. PARAMETER ESTIIIII.TION 

The bioenergetic growth model requires 17 species-specific parameters. The model as 
developed by Cuenco, Stickney, and Grant was tested for four species: brown trout, rainbow 
trout, tilapia, and channel catfish. To estimate those parameters, Cuenco, Stickney, and Grant 
used data for the particular species when available. In the absence of data for a particular 
species, available data for the most closely related species or "best judgement" were used. 
Parameter estimates and data sources for species used by Cuenco, Stickney, and Grant in 
developing and testing the individual fish bioenergetics model are given in those papers. The 
channel catfish parameters only were used by Cuenco, Stickney, and Grant for extending the 
bioenergetics model to a population growth model and the pond culture model. 

We reparameterized the model for species other than channel catfish that are important for 
the upper Ohio River system. Although channel catfish is considered by EPA (1986) to be an 
oxygen-sensitive species, we assumed that cool-water species such as walleye and sauger will be 
the most sensitive of those in the upper Ohio River system to low dissolved oxygen and high 
temperature conditions. Parameter values intermediate between those for channel catfish and 
two trout species, brown and rainbow, were selected as reasonable for the cool-water sauger or 
walleye. These values were as follows: WEF = -0.30, A. -80, B • 30, WER • 0.20, C • 0.14, 
D • 0.14, AR• 0.75, RMC • 0.37, TEOPT • 22, TEHIGH • 32 (these parameters are defined in 
Cueno, Stickney, and Grant, 1985 a-c). All other parameters remained the same. 

E.5 APPLICATION TO THE UPPER OHIO RIVER SYSTEM 

Typical monthly dissolved oxygen values for the upper Ohio River system as estimated by 
water quality modeling {Section 4.1.1 and Appendix B) for various no-hydro and operating 
scenarios are used to drive the fish growth model. These estimates are made at representative 
monthly times over the fish growing season from April to November, allowing interpolation of 
daily DO values. Temperatures used in the water quality modeling are also used for estimating 
fish growth. Three cases were examined: Case One in which river flows reach summer extremes 
of the 7QIO summer low flow, Case Two in which a more moderate summer low flow occurs from mid
June through mid-September, and Case Three in which monthly average values are used throughout 
{Section 4.1.2.1.3). 

For purposes of this assessment, the upper Ohio River system is considered to be composed 
of 55 "ponds," each either the upper or lower half of a navigation pool. The upper half is the 
tailwater of the upstream dam (often having DO values elevated above those in the lower section 
because of aeration at many dams). Exceptions are the pools bounding the study area: the upper 
boundary on the Monongahela River is the Tygart tailwater; only the lower pool segment is 
considered for the uppermost projects evaluated on the Allegheny River {Allegheny l&D No. 7) 
and Muskingum River {Muskingum l&D No. 3 ); and only the tailwater segment is considered in the 
Greenup pool below Gallipolis. There are two upper sections of the Emsworth pool: one in the 
Allegheny and the other in the Monongahela. Water quality input values for the fish growth 
model are averaged within the half-pools. 

A hatch of juvenile fish prior to the summer-fall period of depressed dissolved oxygen in 
the system is assumed in each half-pool according to the life history of the fish species. For 
each species, 3-gram fish {average) are assumed on June I. The growth of these juvenile fish 
is followed through the growing season in each half-pool as the half-pool's temperatures and 
dissolved oxygen concentrations for the modeled scenario change. 

Each half-pool ends the growing season with a set of values describing growth of the DO
sensitive juvenile fish there, as listed above. Differences in these values, as percent 
decline from preproject conditions, are plotted along the river system (Figures 4.1.1-3 and 
4.1.1-6), in a manner that allows comparison among alternative scenarios {e.g., current no
hydro condition, hydro installations as proposed, selected installations only, with and without 
artificial aeration, etc.). The analysis is thus a comparative one in which it is the relative 
differences that are important rather than the actual biomass production. Thus, only the 
relative results are presented. 
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Although it is reasonable to ask about the effect on populations of a reduction in annual 
accumulation of growth, this question has not been addressed in this analysis. It is clear, 
however, that failure to grow sufficiently during the growing season can cause overwinter 
mortality in several species that have been studied, including smallmouth bass (Shuter et al., 
1980) and largemouth bass (Adams, McLean, and Huffman, 1982). 
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DIAGRAMS SHOWING APPLICANTS' PLANS FOR 
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Figure F-1. Proposed recreational enhancements at Allegheny River Lock and 
Dam No. 7 Project. Source: Allegheny Hydropower, Inc., 
November 1987. 
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Project. Source: County of Allegheny, November 1987. 
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Figure F-16. Proposed recreational enhancements at Montgomery Lock and Dam 
Project (FERC No. 3490). Source: Potter Township, 1986. 
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APPENDIX G 

ASSESSMENT OF LOCAL LABOR FORCES TO PROVIDE CllllSTRIJCTION WORKERS 

A key aspect of the socioeconomic impacts of the proposed hydropower projects is the 
ability of local labor forces to provide construction workers for all projects. If the labor 
requirements of the projects are greater than the supply of workers in the area, a substantial 
number of workers would have to relocate to the area during the construction period. Such an 
influx of new, temporary residents would initiate a complex series of impacts, including an 
increased demand and competition for housing and a requirement for increased public services 
(e.g.,. fire and police protection, capacity for additional students in local schools). 

The purpose of this analysis is to determine if the combination of projects addressed in 
the DEIS would be likely to result in the in-migration of a significant number of workers 
during the construction period. The potential problem of in-migration arises when the proposed 
projects are considered cumulatively. No single project among those proposed would require 
more construction workers than reside within commuting distance of the construction site. 
Simultaneous construction of several projects within a given area, however, could generate a 
combined demand for workers that exceeded the number of available workers in the local area. 
In this case, additional workers would have to be brought in from other areas. 

Some uncertainty is involved in several of the procedures used in this analysis. Every 
effort has ·been made to ensure that the errors associated with all assumptions are conservative 
(i.e., that they tend to overestimate the demand for workers and underestimate the supply). It 
is felt that adherence to this principle will help ensure the validity of the results of the 
analysis. 

G.J ESTIMATING WORK FORCE REQUIREMENTS 

Project work force requirements were estimated using a procedure developed by FERC based 
on an analysis of the agency's experience with hydropower projects (personal communication, Jim 
Haimes, FERC, Division of Environmental Analysis, March 3, 1988). This analysis found that (I) 
approximately 20 percent of a project's total direct construction cost was paid as wages and 
salaries of construction workers and (2) the average wage (including all benefits) of a 
construction worker was about $40,000 per year, or $3,333 per month. Because of the 
uncertainties inherent in these and other assumptions used in the estimating process, a range 
of work force requirements was obtained by calculating low and high figures based on 15 percent 
and 25 percent, respectively, of the construction costs being paid as wages and salaries. 

The estimated construction work force required for each project is shown in Table G-1. 
The total direct construction costs were obtained from the project applications and subsequent 
materials submitted by the applicants and adjusted to 1988 dollars using an annual adjustment 
rate of 4 percent. Low and high estimates of construction wages and salaries were calculated 
by assuming that between 15 percent and 25 percent of the direct construction costs would be 
paid to workers. The estimates of wages and salaries were divided by the number of months in 
the construction period (from project applications and subsequent materials provided by the 
applicants). These estimates of total monthly wages were then divided by the average monthly 
wage ($3,333) to obtain low and high estimates of the number of workers required to construct 
each project. 

Proposed project construction schedules submitted by the applicants were used to assess 
the potential for simultaneous construction of several projects in a given area. This 
information is summarized in Figure G-1. Although there is considerable variety in the 
proposed schedules, it is likely that construction activities would be under way on many of the 
projects during some months. In addition, unexpected developments in obtaining project 
financing and designing the facilities could alter the schedules. Consequently, a worst-case 
scenario was adopted, and it was assumed that all projects would be constructed simultaneously. 
Under this scenario, all workers listed in Table G-1 would be required at the same time. 

6.2 ESTIMI\TING THE SUPPLY OF CONSTRUCTION WORKERS 

It was assumed that construction workers would be willing to commute to jobs up to 40 
miles from their residences. The number of construction workers expected to be available was 
estimated for all counties whose main population center was within 40 road miles of any of the 
proposed projects. The overall 1986 unemployment rate for the county was multiplied by the 

G-1 



G-2 

Table G-1. Estimated construction work force requirements. 

Estimated project costs 
(in thousands of 1988 dollars) 

Estimated Estimated number of 
Total wages & salaries construction workers 
direct Months of 

Project constructionl/ low high construction low high 

Gallipolis (9042).V 71,699 10,755 17,925 33 98 163 
Gallipolis (10098).V 74,803 11,221 18,701 24 140 234 
Belleville (6939) 82,554 12,383 20,639 28 133 221 
Willow Island (6902),V NA y 
Willow Island (9999)Z/ 74,803 II, 221 18,701 22 153 255 
Muskingum L&O No. 3 19,241 2,886 4,810 22 39 66 
Pike Island (3218) 46,433 6,965 11,608 25 84 139 
New Cumberland (6901).V 93,904 14,086 23,476 32 132 220 
New Cumberland (10332)V 76,180 11,427 19,045 39 88 147 
Montgomery (2971Jf" 54,737 8,211 13,684 18 137 228 
Montgomery (3490) 33,746 5,062 8,436 26 58 97 
Dashields (7568) 44,965 6,745 11,241 25 81 135 
Emsworth (7041) 28,169 4,225 7,042 24 53 88 
Allegheny L&D No. 2 (4017) 25,476 3,821 6,369 30 38 64 
Allegheny L&D No. 3 (4474) 30,359 4,554 7,590 33 41 69 
Allegheny L&D No. 4 (7909) 28,706 4,306 7,176 23 56 94 
Allegheny L&O No. 7 (7914) 28,077 4,211 7,019 22 57 96 
Monongahela L&O No. 4 (4675)12,348 1,852 3,087 24 23 39 
Maxwe 11 ( 8908) 14,641 2,196 3,660 23 29 48 
Point Marion (7660) NAY 24 160 '±/ 13( 4/ 
Hildebrand (8654) 10,304 J,546 2,576 21 22 37 
Opekiska (8990) 10,776 l ,616 2,694 20 24 40 
Tygart (7307),V 23,842 3,576 5,961 29 37 62 
Tygart (7399).Y 58,155 8,723 14,539 30 87 145 

1/ Source: Project applications and materials subsequently provided by project applicants. 
Costs were adjusted to 1988 dollars using an escalation rate of 4 percent per year. 

Y Competing applications. 

Y NA= Not available. 

Y Source: FERC, Office of Hydropower Licensing, Division of Environmental Analysis, 1904. 
Environmental Assessment, Point Marion Lock and Dam Project, FERC No. 7660--Pennsylvania. 



Figure I. Estimated project construction time lines. 1/ 

Months of Construction (0" License approval) 
I 2 3 4 5 

Project 0 I 2 3 4 5 6 7 8 9 0 I 2 3 4 5 6 7 8 9 0 I 2 3 4 5 6 7 8 9 0 I 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 I 

Gallipolis (9042) 2/ * * • * • * * * * • * * * * * * • • * • * • • • * • • * * * • * • * 
Gallipolis (10098) y • • • * • • • • • • • • • • • • • • • • • • • • • 
Belleville (6939) * * * * • * * * * * * * * * • * * * * * * * * * * * * * * 
Willow Island (6902) Z/ N.A. 
Willow Island (9999) ZJ * * • • * • * • • * • • • * • • • • • • • • • 
Muskingum L&O No. 3 • • • • • • * • • • • • • • • • • • • • • • • 
Pike Island (3218) * * * * * * * • * * * * * * * * * * * * * * * * * * 
New Cumberland (6901) 2/ • * * * * * • * * * * * * * • • • * • * * • * • * * * * * * * * 
New Cumberland (10332) 2/ • • * • * • • • • * • * • • • * • • • • • * * • • * • * • • * * • * * • • * * * 
Montgomery (2971) Z/ * • • • • • • • • * • • • • * • • • • 
Montgomery (3490) 2J • • • • • • • • • • • • • • • • • • • • • • • • • • • 
Dashields (7568) • • * • • • • • • • • • • • * • • • • • • • • • • • 
Emsworth (7041) * • • • • • * * * • • * • * * * * • • • • • * * * 
Allegheny L&D No. 2 (4017) • * • * * * * • • * * • * • • * * * • * • * • * * * • * * * • 
Allegheny L&O No. 3 (4474) * * * * • • • • * • • • • * * • • • • * • • * • • * * * * * • * * * 
Allegheny L&O No. 4 (7909) • • • • • • * * * • * • • • • • • • • • • • • * 
Allegheny L&O No. 7 (7914) * • • • • • * • • • * • * • • • • • • * • • • 
Monongahela L&O No. 4 (4675) • * • • • * • • • * • • • • • * • • • • • • • • * 
Maxwell (8908) * • * • * * * • • * * • * • * * * • • • • • • * 
Point Marion (7660) * * * * * * • * * * * * * * * * * * * * • • * * * 
Hildebrand (8654) • • • • • • • • • • • * • • • • • • • • • • 
Opekiska (8990) • • • • • • * • * * • * * • • • • • • • * 
Tygart (7307) y * * * * * * * * • * * • • • • • • • • • • • • • • • • • • • 
Tygart (7399) Y • * * * * * * * * • * * * * * * * • * • * * * * * * * * * * * 

1/ Source: Project applications and subsequent materials submitted by project applicants. 

'lJ Competing applications. 

"' ' w 
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1980 percentage of the county's labor force which worked in the construction industry to 
produce an estimate of the number of unemployed construction workers. The resulting estimate 
is likely to be slightly low because unemployment in construction trades is generally higher 
than overall unemployment. The estimated number of unemployed construction workers in each 
county is ·shown in Table G-2. 

G.3 MATCHING THE SUPPLY AND DEMAND 

To determine whether the construction work force requirements of the proposed projects 
could be met without significant relocation or in-migration of workers, the estimated supply of 
construction workers in each county was apportioned to the projects within 40 road-miles until 
the supply was exhausted or the estimated demands were filled. In an attempt to compensate for 
uncertainties inherent in the analysis, 11 worst~case" conditions were assumed whenever 
appropriate. The high estimates of work force requirements were used, and, in cases of 
competing applications for projects at a single site, the project with the highest work force 
requirement was included. 

Because it is reasonable to assume that workers would prefer to work as close as possible 
to their homes, the apportionment of unemployed workers to projects was performed in several 
iterations. First, an attempt was made to satisfy each project's demand for workers using the 
available workers in the county in which the project was located. Any remaining unemployed 
construction workers in the county were then considered available for employment at other 
projects. In subsequent iterations, projects with unmet work force requirements drew workers 
from the next closest counties that had remaining supplies of unemployed workers. 

The results of the apportionment are shown in Tables G-3 and G-4 on the basis of this 
analysis, construction work force requirements of the proposed projects could be met by 
available workers living within commuting distance of each project, even if all projects were 
constructed concurrently. Thus, no significant relocation of workers within the region or in
migration of workers from outside the region is expected to occur. It should be noted that no 
information was available to estimate either the demand for or supply of construction 
specialists (e.g., welders, pipe fitters, electricians). It is possible that an insufficient 
number of such specialists will be available in some local areas and that appropriate workers 
will have to be brought in from outside the areas. However, the number of specialists imported 
is likely to be small and should not result in significant socioeconomic impacts in the area. 
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Table G-2. Estimated number of construction workers available by county. 

County 

Gallia, Ohio 
Meigs, Ohio 
Washington, Ohio 
Mason, W. Va. 
Jackson, W. Va. 
Pleasants, W. Va. 
Ritchie, W. Va. 
Tyler, W. Va. 
Wood, W. Va. 
Belmont, Ohio 
Jefferson, Ohio 
Brooke, Ohio 
Hancock, Ohio 
Ohio, Ohio 
Pittsburgh PMSA ;v 

(Allegheny, Fayette, 
Washington, & 
Westmoreland, Pa.) 

Armstrong, Pa. 
Beaver, Pa. 
Greene, Pa. 
Barbour, W. Va. 
Harrison, W. Va. 
Marion, W. Va. 
Monongalia, W. Va. 
Preston, W. Va. 
Taylor, W. Ya. 

Overall 
unemployment 

(1986) l/ 

1,400 
1,100 
3,600 
1,160 
1,200 

270 
520 
490 

3,160 
4,100 
3,000 

710 
720 

1,560 

76,200 
3,100 
8,100 
1,700 

800 
2,430 
2,320 
1,370 
1,230 

580 

Construction as 
percent of labor 
force { 1980) Z 

8.32 
11.33 
7.54 

10.07 
9.58 

II.BB 
8.93 
8.60 
7.42 
5.78 
4.74 
4.68 
2.95 
5.94 

5.31 
4.99 
5.37 
7.30 
7 .71 
7.00 
5.79 
5.25 
7.61 
6.93 

Estimated 
conStruction 
unemployment 

116 
125 
271 
117 
115 

32 
46 
42 

234 
237 
142 
33 
21 
93 

4,046 
155 
435 
124 

62 
170 
134 
72 
94 
40 

l/ Sources: Ohio Bureau of Employment Services, 1987, County Labor 
Force Estimates by Month; Pennsylvania Department of Labor and 
Industry, 1987, Civilian Labor Force Series by County of Residence, 
1977-1986; West Virginia Department of Employment Security, 1987, 
Monthly Report on the Civilian Labor Force, Employment, and Unemployment. 

'1./ Source: U.S. Department of Conrnerce, Bureau of the Census, 1983, 1980 
Census of Population, Characteristics of the Population, General Social and 
Economic Characteristics. 

;v PMSA = Primary Metropolitan Statistical Area. 
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Table G-3. Ability of local labor forces to meet construction work force 
requirements. 

Estimated 
maximum Counties supplying workers/ 

Project workers required number of workers supplied Y 

Gallipolis (10098) 1/ 

Belleville (6939) 
Willow Island (9999) 1/ 

Muskingum L&D No. 3 
Pike Island (3218) 
New Cumberland (6901) 1/ 

Montgomery (2971) 1/ 
Dashields (7568) 
Emsworth (7041) 
Allegheny L&D No. 2 (4017) 
Allegheny L&D No. 3 (4474) 
Allegheny L&D No. 4 (7909) 
Allegheny L&D No. 7 (7914) 
Monongahela L&D No. 4 (4675) 
Maxwell (8908) 
Point Marion (7660) 

Hildebrand (8654) 

Opekiska (8990) 

Tygart (7399) 1/ 

234 

221 
255 

66 
139 
220 

228 
135 
88 
64 
69 
94 
96 
39 
48 

180 

37 

40 

145 

Gallia, Ohio/116; Mason, 
W. Va./117; Meigs, Ohio/I 

Wood, W. Va./221 
Pleasants, W. Va./32; Wood, 

W. Va./13; Tyler, W. Va./42; 
Ritchie, W. Va./46; 
Washington, Ohio/122 

Washington, Ohio/66 
Belmont, Ohio/139 
Hancock, W. Va./21; Brooke, 

W. Va./33; Jefferson, Ohio/142; 
Pittsburgh PMSA/24 

Beaver, Pa./228 
Pittsburgh PMSA/135 
Pittsburgh PMSA/88 
Pittsburgh PMSA/64 
Pittsburgh PMSA/69 
Pittsburgh PHSA/94 
Armstrong, Pa./96 
Pittsburgh PMSA/39 
Pittsburgh PMSA/48 
Greene, Pa./90; Pittsburgh 

PMSA/90 
Monongalia, W. Va./36; Marion, 

W. Va./1 
Monongalia, W. Va./36; Marion, 

W. Va./4 
Taylor, W. Va./40; Barbour, 

W. Va./62; Harrison, W. Va./43 

1/ Project with highest estimated work force requirement of two competing 
projects at this site. 

Y PMSA = Primary Metropolitan Statistical Area. 
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Table G-4. Amount of local unemployed construction workers employed by 
projects. 

County 

Gallia, Ohio 
Meigs, Ohio 
Washington, Ohio 
Mason, W. Va. 
Jackson, W. Va. 
Pleasants, W. Va. 
Ritchie, W. Va. 
Tyler, W. Va. 
Wood, W. Va. 
Belmont, Ohio 
Jefferson, Ohio 
Brooke, W. Va. 
Hancock, W. Va. 
Ohio, W. Va. 
Pittsburgh PMSA 1/ 

(Allegheny, Fayette, 
Washington, & 
Westmoreland, Pa.) 

Armstrong, Pa. 
Beaver, Pa. 
Greene, Pa. 
Barbour, W. Va. 
Harrison, W. Va. 
Marion, W. Va. 
Monongalia, W. Va. 
Preston, W. Va. 
Taylor, W. Va. 

Estimated 
construction 
unemployment 

116 
125 
271 
117 
115 
32 
46 
42 

234 
237 
142 
33 
21 
93 

4,046 
155 
435 
124 
62 

170 
134 
72 
94 
40 

lJ Primary Metropolitan Statistical Area. 

Number of unemployed 
workers remaining after 

project assignments 

0 
124 
83 
0 

115 
0 
0 
0 
0 

98 
0 
0 
0 

93 

3,509 
59 

207 
62 

0 
127 
129 

0 
94 
0 
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APPENDIX H 

LICENSE ARTICLES APPLICABLE TO OHIO RIVER PROJECTS 

H.I FEDERAL ENERGY REGULATORY COMMISSION TERMS AND CONDITIONS OF LICENSE FOR UNCONSTRUCTED 
MAJOR PROJECT AFFECTING NAVIGABLE WATERS AND LANDS OF THE UNITED STATES [Fom L-6 (Revised 
October, 1975)] 

Article !. The entire project, as described in this order of the Commission, shall be subject 
to all of the provisions, terms, and conditions of the license. 

Article 2. No substantial change shall be made in the maps, plans, specifications, and 
statements described and designated as exhibits and approved by the Commission in its order as 
a part of the license until such change shall have been approved by the Commission: Provided, 
however, That if the Licensee or the Commission deems it necessary or desirable that said 
approved exhibits, or any of them, be changed, there shall be submitted to the Commission for 
approval a revised, or additional exhibit or exhibits covering the proposed changes which, upon 
approval by the Commission, shall become a part of the license and shall supersede, in whole or 
in part, such exhibit or exhibits theretofore made a part of the license as may be specified by 
the Commission. 

Article 3. The project works shall be constructed in substantial conformity with the approved 
exhibits referred to in Article 2 herein or as changed in accordance with the provisions of 
said article. Except when emergency shall require for the protection of navigation, life, 
health, or property, there shall not be made without prior approval of the Commission any 
substantial alteration or addition not in conformity with the approved plans to any dam or 
other project works under the license or any substantial use of project lands and waters not 
authorized herein; and any emergency alteration, addition, or use so made shall thereafter be 
subject to such modification and change as the Commission may direct. ~inor changes in project 
works, or in uses of project lands and waters, or divergence from such approved exhibits may be 
made if such changes will not result in a decrease in efficiency, in a material increase in 
cost, in an adverse environmental impact, or in impairment of the general scheme of 
development; but any of such minor changes made without the prior approval of the Commission, 
which in its judgment have produced or will produce any of such results, shall be subject to 
such alteration as the Commission may direct. 

Upon the completion of the project, or at such other time as the Commission may direct, 
the Licensee shall submit to the Commission for approval revised exhibits insofar as necessary 
to show any divergence from or variations in the project area and project boundary as finally 
located or in the project works as actually constructed when compared with the area and 
boundary shown and the works described in the license or in the exhibits approved by the 
Commission, together with a statement in writing setting forth the reasons which in the opinion 
of the Licensee necessitated or justified variation in or divergence from the approved 
exhibits. Such revised exhibits shall, if and when approved by the Commission, be made a part 
of the license under the provisions of Article 2 hereof. 

Article 4. The construction, operation, and maintenance of the project and any work incidental 
to additions or alterations shall be subject to the inspection and supervision of the Regional 
Engineer, Federal Power Commission, in the region wherein the project is located, or of such 
other officer or agent as the Commission may designate, who shall be the authorized 
representative of the Commission for such purposes. The Licensee shall cooperate fully with 
said representative and shall furnish him a detailed program of inspection by the Licensee that 
will provide for an adequate and qualified inspection force for construction of the project and 
for any subsequent alterations to the project. Construction of the project works or any 
feature or alteration thereof shall not be initiated until the program of inspection for the 
proJect works or any such feature thereof has been approved by said representative. The 
Licensee shall also furnish to said representative such further information as he may require 
concerning the construction, operation, and maintenance of the project, and of any alteration 
thereof, and shall notify him of the date upon which work will begin, as far in advance thereof 
as said_representative may reasonably specify, and shall notify him promptly in writing of any 
suspension of work for a period of more than one week, and of its resumption and completion. 
The Licensee shall allow said representative and other officers or employees of the United 
States, showing proper credentials, free and unrestricted access to, through, and across the 
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project lands and project works in the performance of their official duties. The Licensee 
shall comply with such rules and regulations of general or special applicability as the 
Commission may prescribe from time to time for the protection of life, health, or property. 

Article 5. The Licensee, within five years from the date of issuance of the license, shall 
acquire title in fee or the right to use in perpetuity all lands, other than lands of the 
United States, necessary or appropriate for the construction, maintenance, and operation of the 
project. The Licensee or its successors and assigns shall, during the period of the license, 
retain the possession of all project property covered by the license as issued or as later 
amended, including the project area, the project works, and all franchises, easements, water 
rights, and rights of occupancy and use; and none of such properties shall be voluntarily sold, 
leased, transferred, abandoned, or otherwise disposed of without the prior written approval of 
the Commission, except that the Licensee may lease or otherwise dispose of interests in project 
lands or property without specific written approval of the Commission pursuant to the then 
current regulations of the Commission. The provisions of this article are not intended to 
prevent the abandonment or the retirement from service of structures, equipment, or other 
project works in connection with replacements thereof when they become obsolete, inadequate, or 
inefficient for further service due to wear and tear; and mortgage or trust deeds or judicial 
sales made thereunder, or tax sales, shall not be deemed voluntary transfers within the meaning 
of this article. 

Article 6. In the event the project is taken over by the United States upon the termination of 
the license as provided in Section 14 of the Federal Power Act, or is transferred to a new 
licensee or to a non-power licensee under the provisions of Section 15 of said Act, the 
Licensee, its successors and assigns shall be responsible for, and shall make good any defect 
of title to, or of right of occupancy and use in, any of such project property that is 
necessary or appropriate or valuable and serviceable in the maintenance and operation of the 
project, and shall pay and discharge, or shall assume responsibility for payment and discharge 
of, all liens or encumbrances upon the project or project property created by the Licensee or 
created or incurred after the issuance of the license: Provided, That the provisions of this 
article are not intended to require the licensee, for the purpose of transferring the project 
to the United States or to a new licensee, to acquire any different title to, or right of 
occupancy and use in, any of such project property than was necessary to acquire for its own 
purposes as the Licensee. 

Article 7. The actual legitimate original cost of the project. and of any addition thereto or 
betterment thereof, shall be determined by the Commission in accordance with the Federal Power 
Act and the Commission's Rules and Regulations thereunder. 

Article 8. The Licensee shall install and thereafter maintain gages and stream-gaging stations 
for the purpose of determining the stage and flow of the stream or streams on which the project 
is located, the amount of water held in and withdrawn from storage, and the effective head on 
the turbines; shall provide for the required reading of such gages and for the adequate rating 
of such stations; and shall install and maintain standard meters adequate for the determination 
of the amount of electric energy generated by the project works. The number, character, and 
location of gages, meters, or other measuring devices, and the method of operation thereof, 
shall at all times be satisfactory to the Comission or its authorized representative. The 
Commission reserves the right, after notice and opportunity for hearing, to require such 
alterations in the number, character, and location of gages, meters, or other measuring 
devices, and the method of operation thereof, as are necessary to secure adequate 
determinations. The installation of gages, the rating of said stream or streams, and the 
determination of the flow thereof, shall be under the supervision of, or in cooperation with, 
the District Engineer of the United States Geological Survey having charge of stream-gaging 
operations in the region of the project, and the Licensee shall advance to the United States 
Geological Survey the amount of funds estimated to be necessary for such supervision, or 
cooperation for such periods as may be mutually agreed upon. The Licensee shall keep accurate 
and sufficient records of the foregoing determinations to the satisfaction of the Commission, 
and shall make return of such records annually at such time and in such form as the Commission 
may prescribe. 

Article 9. The licensee shall, after notice and opportunity for hearing, install additional 
capacity or make other changes in the project as directed by the Commission, to the extent tha: 
it is economically sound and in the public interest to do so. 
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Article JO. The Licensee shall, after notice and opportunity for hearing, coordinate the 
operation of the project, electrically and hydraulically, with such other projects or power 
systems and in such manner as the Commission may direct in the interest of power and other 
beneficial public uses of water resources, and on such conditions concerning the equitable 
sharing of benefits by the Licensee as the Commission may order. 

Article JI. Whenever the Licensee is directly benefited by the construction work of another 
licensee, a permittee, or the United States on a storage reservoir or other headwater 
improvement, the Licensee shall reimburse the owner of the headwater improvement for such part 
of the annual charges for interest, maintenance, and depreciation thereof as the Commission 
shall determine to be equitable, and shall pay to the United States the cost of making such 
determination as fixed by the Commission. For benefits provided by a storage reservoir or 
other headwater improvement of the United States, the Licensee shall pay to the Commission the 
amounts for which it is billed from time to time for such headwater benefits and for the cost 
of making the determinations pursuant to the then current regulations of the Commission under 
the Federal Power Act. 

Article 12. The United States specifically retains and safeguards the right to use water in 
such amount, to be determined by the Secretary of the Army, as may be necessary for the 
purposes of navigation on the navigable waterway affected; and the operations of the Licensee, 
so far as they affect the use, storage and discharge from storage of waters affected by the 
license, shall at all times be controlled by such reasonable rules and regulations as the 
Secretary of the Army may prescribe in the interest of navigation, and as the Commission may 
prescribe for the protection of life, health, and property, and in the interest of the fullest 
practicable conservation and utilization of such waters for power purposes and for other 
beneficial public uses, including recreational purposes, and the Licensee shall release water 
from the project reservoir at such rate in cubic feet per second, or such volume in acre-feet 
per specified period of time, as the Secretary of the Army may prescribe in the interest of 
navigation, or as the Commission may prescribe for the other purposes hereinbefore mentioned. 

Artjcle )3. On the application of any person, association, corporation, Federal agency, State 
or municipality, the Licensee shall permit such reasonable use of its reservoir or other 
project properties, including works, lands and water rights, or parts thereof, as may be 
ordered by the Commission, after notice and opportunity for hearing, in the interests of 
comprehensive development of the waterway or waterways involved and the conservation and 
utilization of the water resources of the region for water supply or for the purposes of 
steam-electric, irrigation, industrial, municipal or similar uses. The Licensee shall receive 
reasonable compensation for use of its reservoir or other project properties or parts thereof 
for such purposes, to include at least full reimbursement for any damages or expenses which the 
joint use causes the Licensee to incur. Any such compensation shall be fixed by the Commission 
either by approval of an agreement between the Licensee and the party or parties benefiting or 
after notice and opportunity for hearing. Applications shall contain information in sufficient 
detail to afford a full understanding of the proposed use, including satisfactory evidence that 
the applicant possesses necessary water rights pursuant to applicable State law, or a showing 
of cause why such evidence cannot concurrently be submitted, and a statement as to the 
relationship of the proposed use to any State or municipal plans or orders which may have been 
adopted with respect to the use of such waters. 

Article 14. ln the construction or maintenance of the project works, the Licensee shall place 
and maintain suitable structures and devices to reduce to a reasonable degree the liability of 
contact between its transmission lines and telegraph, telephone and other signal wires or power 
trans- mission lines constructed prior to its transmission lines and not owned by the Licensee, 
and shall also place and maintain suitable structures and devices to reduce to a reasonable 
degree the liability of any structures or wires falling or obstructing traffic or endangering 
life. None of the provisions of this article are intended to relieve the Licensee from any 
responsibility or requirement which may be imposed by any other lawful authority for avoiding 
or eliminating inductive interference. 

Article 15. The Licensee shall, for the conservation and development of fish and wildlife 
resources, construct, maintain, and operate, or arrange for the construction, maintenance, and 
operation of such reasonable facilities, and comply with such reasonable modifications of the 
project structures and operation, as may be ordered by the Commission upon its own motion or 
upon the recommendation of the Secretary of the Interior or the fish and wildlife agency or 
agencies_of any State in which the project or a part thereof is located, after notice and 
opportunity for hearing. 
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Article 16. Whenever the United States shall desire, in connection with the project, to 
construct fish and wildlife facilities or to improve the existing fish and wildlife facilities 
at its own expense, the Licensee shall permit the United States or its designated agency to 
use, free of cost, such of the Licensee's lands and interests in lands, reservoirs, waterways 
and project works as may be reasonably required to complete such facilities or such 
improvements thereof. In addition, after notice and opportunity for hearing, the Licensee 
shall modify the project operation as may be reasonably prescribed by the Commission in order 
to permit the maintenance and operation of the fish and wildlife facilities constructed or 
improved by the United States under the provisions of this article. This article shall not be 
interpreted to place any obligation on the United States to construct or improve fish and wild
life facilities or to relieve the Licensee of any obligation under this license. 

Article 17. The Licensee shall construct, maintain, and operate, or shall arrange for the 
construction, maintenance. and operation of such reasonable recreational facilities, including 
modifications thereto, such as access roads, wharves, launching ramps, beaches, picnic and 
camping areas, sanitary facilities, and utilities, giving consideration to the needs of the 
physically handicapped, and shall comply with such reasonable modifications of the project, as 
may be prescribed here after by the Commission during the term of this license upon its own 
motion or upon the recommendation of the Secretary of the Interior or other interested Federal 
or State agencies, after notice and opportunity for hearing. 

Article 18. So far as is consistent with proper operation of the project, the Licensee shall 
allow the public free access, to a reasonable extent, to project waters and adjacent project 
lands owned by the Licensee for the purpose of full public utilization of such lands and waters 
for navigation and for outdoor recreational purposes, including fishing and hunting: Provided, 
That the Licensee may reserve from public access such portions of the project waters, adjacent 
lands, and project facilities as may be necessary for the protection of life, health, and 
property. 

Article 19. In the construction, maintenance, or operation of the project, the Licensee shall 
be responsible for, and shall take reasonable measures to prevent, soil erosion on lands 
adjacent to streams or other waters, stream sedimentation, and any form of water or air 
pollution. The Commission, upon request or upon its own motion, may order the Licensee to take 
such measures as the Commission finds to be necessary for these purposes, after notice and 
opportunity for hearing. 

Article 20. The Licensee shall consult with the appropriate State and Federal agencies and, 
within one year of the date of issuance of this license, shall submit for Commission approval a 
plan for clearing the reservoir area. Further, the Licensee shall clear and keep clear to an 
adequate width lands along open conduits and shall dispose of all temporary structures, unused 
timber, brush, refuse, or other material unnecessary for the purposes of the project which 
results from the clearing of lands or from the maintenance or alteration of the project works. 
In addition, all trees along the periphery of project reservoirs which may die during 
operations of the project shall be removed. Upon approval of the clearing plan all clearing of 
the lands and disposal of the unnecessary material shall be done with due diligence and to the 
satisfaction of the authorized representative of the Commission and in accordance with 
appropriate Federal, State, and local statutes and regulations. 

Article 21. Material may be dredged or excavated from, or placed as fill in, project lands 
and/or waters only in the prosecution of work specifically authorized under the license; in the 
maintenance of the project; or after obtaining Commission approval, as appropriate. Any such 
material shall be removed and/or deposited in such manner as to reasonably preserve the 
environmental values of the project and so as not to -interfere with traffic on land or water. 
Dredging and filling in a navigable water of the United States shall also be done to the 
satisfaction of the District Engineer, Department of the Army, in charge of the locality. 

Article 22. Whenever the United States shall desire to construct, complete, or improve 
navigation facilities in connection with the project, the Licensee shall convey to the United 
States, free of cost, such of its lands and rights-of-way and such rights of passage through 
its dams or other structures, and shall permit such control of its pools, as may be required to 
complete and maintain such navigation facilities. 

Article 23. The operation of any navigation facilities which may be constructed as a part of, 
or in connection with, any dam or diversion structure constituting a part of the project works 
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shall at all times be controlled by such reasonable rules and regulations in the interest of 
navigation, including control of the level of the pool caused by such dam or diversion 
structure, as may be made from time to time by the Secretary of the Army. 

Article 24. The Licensee shall furnish power free of cost to the United States for the 
operation and maintenance of navigation facilities in the vicinity of the project at the 
voltage and frequency required by such facilities and at a point adjacent thereto, whether said 
facilities are constructed by the Licensee or by the United States. 

Article 25. The Licensee shall construct, maintain, and operate at its own expense such lights 
and other signals for the protection of navigation as may be directed by the Secretary of the 
Department in which the Coast Guard is operating. 

Article 26. Timber on lands of the United States cut, used, or destroyed in the construction 
and maintenance of the project works, or in the clearing of said lands, shall be paid for, and 
the resulting slash and debris disposed of, in accordance with the requirements of the agency 
of the United States having jurisdiction over said lands. Payment for merchantable timber 
shall be at current stumpage rates, and payment for young growth timber below merchantable size 
shall be at current damage appraisal values. However, the agency of the United States having 
jurisdiction may sell or dispose of the merchantable timber to others than the Licensee: 
Provided, That timber so sold or disposed of shall be cut and removed from the area prior to, 
or without undue interference with, clearing operations of the Licensee and in coordination 
with the Licensee's project construction schedules. Such sale or disposal to others shall not 
relieve the Licensee of responsibility for the clearing and disposal of all slash and debris 
from project lands. 

Article 27. The Licensee shall do everything reasonably within its power, and shall require 
its employees, contractors, and employees of contractors to do every thing reasonably within 
their power, both independently and upon the request of officers of the agency concerned, to 
prevent, to make advance preparations for suppression of, and to suppress fires on the lands to 
be occupied or used under the license. The Licensee shall be liable for and shall pay the 
costs incurred by the United States in suppressing fires caused from the construction, 
operation, or maintenance of the project works or of the works appurtenant or accessory thereto 
under the license. 

Article 28. The Licensee shall interpose no objection to, and shall in no way prevent, the use 
by the agency of the United States having jurisdiction over the lands of the United States 
affected, or by persons or corporations occupying lands of the United States under permit, of 
water for fire suppression from any stream, conduit, or body of water, natural or artificial, 
used by the Licensee in the operation of the project works covered by the license, or the use 
by said parties of water for sanitary and domestic purposes from any stream, conduit, or body 
of water, natural or artificial, used by the Licensee in the operation of the project works 
covered by the license. 

Article 29. The Licensee shall be liable for injury to, or destruction of, any buildings, 
bridges, roads, trails, lands, or other property of the United States, occasioned by the 
construction, maintenance, or operation of the project works or of the works appurtenant or 
accessory thereto under the license. Arrangements to meet such liability, either by 
compensation for such injury or destruction, or by reconstruction or repair of damaged 
property, or otherwise, shall be made with the appropriate department or agency of the United 
States. 

Article 30. The L1censee shall allow any agency of the United States, without charge, to 
construct or perm1t to be constructed on, through, and across those project lands which are 
lands of the United States such conduits, chutes, ditches, railroads, roads, trails, telephone 
and power lines, and other routes or means of transportation and communication as are not 
inconsistent with the enjoyment of said lands by the Licensee for the purposes of the license. 
This license shall not be construed as conferring upon the Licensee any right of use, 
occupancy, or enjoyment of the lands of the United States other than for the construction, 
operation, and maintenance of the project as stated in the license. 

Article 31. In the construction and maintenance of the project, the location and standards of 
roads and trails on lands of the United States and other uses of lands of the United States, 
includ1ng the location and condition of quarries, borrow_ pits, and spoil disposal areas, shall 
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be subject to the approval of the department or agency of the United States having supervision 
over the lands involved. 

Article 32. The Licensee shall make provision, or shall bear the reasonable cost, as 
determined by the agency of the United States affected, of making provision for avoiding 
inductive interference between any project transmission line or other project facility 
constructed, operated, or maintained under the license, and any radio installation, telephone 
line, or other communication facility installed or constructed before or after construction of 
such project transmission line or other project facility and owned, operated, or used by such 
agency of the United States in administering the lands under its jurisdiction. 

Article 33. The Licensee shall make use of the Commission's guidelines and other recognized 
guidelines for treatment of transmission line rights-of-way, and shall clear such portions of 
transmission line rights-of-way across lands of the United States as are designated by the 
officer of the United States in charge of the lands; shall keep the areas so designated clear 
of new growth, all refuse, and inflammable material to the satisfaction of such officer; shall 
trim all branches of trees in contact with or liable to contact the transmission lines; shall 
cut and remove all dead or leaning trees which might fall in contact with the transmission 
lines; and shall take such other precautions against fire as may be required by such officer. 
No fires for the burning of waste material shall be set except with the prior written consent. 
of the officer of the United States in charge of the lands as to time and place. 

Article 34. The Licensee shall cooperate with the United States in the disposal by the United 
States, under the Act of July 31, 1947, 61 Stat. 681, as amended (30 U.S.C. sec. 601, et 
m-l, of mineral and vegetative materials from lands of the United States occupied by the 
project or any part thereof: Provided. That such disposal has been authorized by the 
Commission and that it does not unreasonably interfere with the occupancy of such lands by the 
Licensee for the purposes of the license: Provided further, That in the event of disagreement, 
any question of unreasonable interference shall be determined by the Commission after notice 
and opportunity for hearing. 

Article 35. If the Licensee shall cause or suffer essential project property to be removed or 
destroyed or to become unfit for use, without adequate replacement, or shall abandon or 
discontinue good faith operation of the project or refuse or neglect to comply with the terms 
of the license and the lawful orders of the Commission mailed to the record address of the 
Licensee or its agent, the Commission will deem it to be the intent of the Licensee to 
surrender the license. The Commission, after notice and opportunity for hearing, may require 
the Licensee to remove any or all structures, equipment and power lines within the project 
boundary and to take any such other action necessary to restore the project waters, lands, and 
facilities remaining within the project boundary to a condition satisfactory to the United 
States agency having jurisdiction over its lands or the Commission's authorized representative, 
as appropriate, or to provide for the continued operation and maintenance of non-power 
facilities and fulfill such other obligations under the license as the Commission may . 
prescribe. In addition, the Commission in its discretion, after notice and opportunity for 
hearing, may also agree to the surrender of the license when the Commission, for the reasons 
recited herein, deems it to be the intent of the Licensee to surrender the license. 

Article 36. The right of the Licensee and of its successors and assigns to use or occupy 
waters over which the United States has jurisdiction, or lands of the United States under the 
license, for the purpose of maintaining the project works or otherwise, shall absolutely cease 
at the end of the license period, unless the Licensee has obtained a new license pursuant to 
the then existing laws and regulations, or an annual license under the terms and conditions of 
this license. 

Article 37. The terms and conditions expressly set forth in the license shall not be construed 
as impairing any terms and conditions of the Federal Power Act which are not expressly set 
forth herein. 

H.2 SPECIAL LICENSE ARTICLES FOR HYDROPOWER PROJECTS CONSTRUCTED AT u.s_ ARMY CORPS OF 
ENGINEERS DAMS 

Article 301. The design and construction of those permanent and temporary facilities, 
including reservoir impounding cofferdams and deep excavations, that should be an integral part 
of, or that could affect the structural integrity or operation of the government project shall 
be done in consultation with and subject to the review and approval of the Corps' Division 
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Engineer. Within 90 days from the issuance date of the license, the licensee shall furnish the 
Corps and the Commission's Regional Director, for their information, a schedule for submission 
of design documents and the plans and specifications for the project. If the schedule does not 
afford sufficient review and approval time, the licensee, upon request of the Corps, shall meet 
with the Corps' and Commission's staff to revise the schedule accordingly. 

Article 302. The licensee shall review and approve the design of contractor-designed 
cofferdams and deep excavations other than those approved according to Article prior to the 
start of construction and shall ensure that construction of the cofferdams and deep excavations 
are consistent with the approved design. At least 30 days prior to start of construction of 
the cofferdam, the licensee shall file 2 copies with the Commission, and submit I copy each to 
the Commission's Regional Director and the Corps of Engineers, of the approved cofferdam 
construction drawings and specifications and letter(s) of approval. 

Article 303. Within 90 days from the issuance date of the license, the licensee shall enter 
into an agreement with the Corps of Engineers to coordinate plans for access to and site 
activities on lands and property administered by the Corps so that the authorized purposes, 
including operation of the Federal facilities, are protected. In gereral, the agreement shall 
not be redundant with the Commission's requirements contained in th.s license, shall identify 
the facility, and the study and construction activities, as applicable, and terms and 
conditions under which studies and construction will be conducted. The agreement shall set 
forth reasonable arrangements for access to the Corps site to conduct studies and construction 
activities, such access rights to be conditioned by the Corps as may be necessary to protect 
the federally authorized project purposes and operations. Should the licensee and the Corps 
fail to reach an access agreement, the licensee shall refer the matter to the Commission for 
resolution. 

Article 304. The construction, operation and maintenance of the project works that, in the 
judgement of the Corps of Engineers may affect the structural integrity or operation of the 
Corps project shall be subject to periodic or continuous inspections by the Corps. Any 
construction, operation and maintenance deficiencies or difficulties detected by the Corps' 
inspection shall be immediately reported to the Commission's Regional Director. Upon review, 
the Regional Director shall refer the matter to the licensee for appropriate action. In cases 
where construction, operation or maintenance practices or deficiencies may create a situation 
posing imminent danger to the structural integrity and safety of Corps project, the Corps' 
inspector has the authority to stop construction, operation, or maintenance while waiting 
resolution of the problem. 

Article 305. At least 60 days prior to start of construction, the licensee shall submit for 
approval a regulating plan to the Corps of Engineers, describing (a) the designed mode of 
hydropower operation, and (b) reservoir fl ow diversion and regulation requirements as 
established by the Corps for operation of the Corps project during construction. In addition, 
the licensee, prior to start of power plant operation, shall enter into an operating Memorandum 
of Agreement (MOA) with the Corps describing the detailed operation of the powerhouse 
acceptable to the Corps. The MOA shall specify any restrictions needed to protect the primary 
purposes of the Corps project for navigation, recreation, water quality, and flood control. 
The Regional Director shall be invited to attend meetings regarding the agreement. The MOA 
shall be subject to revision by mutual consent of the Corps and licensee as experience is 
gained by actual project operation. Should the licensee and the Corps fail to reach an 
agreement, the matter shall be referred to the Commission for resolution. Three copies of the 
regulating plan and signed MOA between the Corps and the licensee and any revision thereof 
shall be filed with the Commission and one copy submitted to the Regional Director. 

Article 306. The licensee shall have no claim under this license against the United States 
arising from the effect of any changes made in the operation or reservoir levels of the Corps 
of Engineers' project. 

Article 307. The licensee shall provide the Regional Director two copies of all correspondence 
between the licensee and the Corps of Engineers. The Regional Director shall not authorize 
construction of any project work until the Corps of Engineers' written approval of constructioe 
plans and specification has been received by the Regional Director. 
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The Notice of Availability of the draft environmental impact statement (DEIS) was published 
in the Federal Register on May 20, 1988. The DEIS was mailed to Federal, state, and local 
agencies and individuals for comments on May 12, 1988. Chapter 8 of the final environmental 
impact statement (FEIS) contains a listing of those agencies and individuals that were sent 
copies of both the DEIS and FEIS. A public meeting on the DEIS was conducted on July 15, 1988 
in Pittsburgh, Pennsylvania, to allow participants to express their views on the DEIS. 

All timely letters of comment that address specific analyses in the DEIS were reviewed by 
FERC staff. Suggestions for correcting text or data and requests for further discussion of a 
subject have been considered. Those editorial changes and suggestions which were practicable, 
reasonable, and which improved the quality of the EIS are incorporated herein. 

Constructive criticism presenting a major environmental point of view or one in opposition 
to staff, when persuasively supported, is treated by making revisions in the appropriate part 
of the FEIS. When the major point of view is not persuasive, reasons are given why the staff 
did not change its point of view. 

The sections or pages of the FEIS that have been modified as a result of comments received 
are identified in the staff responses to the right of the letters of comments. Other FERC 
staff responses are self-explanatory. 

A "no re~ponse required" response is given to comments that are statements that raised no 
questions concerning treatment of subject matter in the DEIS. A "your opinion has been noted" 
or ''comment noted 11 response is given to comments that are considered to be statements or 
opinions. 

Letters were received form the U.S. Soil Conservation Service, U.S. Public Health Service, 
and the Ohio State Clearing House which acknowledged receipt of the DEIS but offered no 
comments. 

The respondents and the page on which their letters occur are as follows: 

Name 
Department of the Army; Corps of Engineers .. . 
Department of the Interior; U.S. Fish and .. . 

Wildlife Service .............. . 
Department of Interior; Office of Environmental 

Project Review. . , . . . . . . . . . . 
Mr. Chris Clower, U. S. Fish and Wildlife Service,. 
Testimony at Public Meeting ...... . 
U.S. Environmental Protection Agency ....... . 
Ohio Department of Natural Resources ....... . 
Ohio Environmental Protection Agency ....... . 
Pennsylvania Department of Environmental Resources. 
Pennsylvania Fish Commission ......... . 
West Virginia Department of Culture and History 
West Virginia Department of Natural Resources . 
American Electric Power Service Corporation .. 
American Rivers, Inc., and Friends of the Earth 
Darwin F. Johnson ............. . 
Ohio River Valley Water Sanitation Commission 
Allegheny Electric Cooperative, Inc .. 
Allegheny Hydropower, Inc .. 
Morrison-Knudsen Engineers, Inc., 

July 14th .......... . 
Morrison-Knudsen Engineers, Inc,. 

August 3 ........... . 
LeBoeuf, Lamb, lei by & MacRae . . . . . . 
City of New Martinsville, West Virginia,. 

Testimony at Public Meeting . . . . . . 
County of A 11 egheny . . . . . . . . 
Mitex, Inc., re: Gallipolis Hydro Project 
Noah Corp. and W. V. Hydro, Inc.. . . . . 

Page 



Name 

Sithe Energies U.S.A., Inc., re: Allegheny 8. 
and 9 Hydro Partners. . . . . . . . 

Mitex, Inc., re: Muskingum L&D No. 3. 
National Renewable Resources, Inc., 

re: Maxwe 11 L&D . . . . . . 
National Renewable Resources, Inc., 

re: Monongahela L&D .... 
National Renewable Resources, Inc., 

re: Tygart Dam ( 7307) . . . . . 
Mitex, Inc., re: Allegheny L&D Nos. 5 & 6 
Green International Affiliates, Inc., .. 

re: Montgomery L&D. (3490) ...... . 

Page 



FE:JERAL ENERGY REGULATORY COMMISSION 

WASHINGTON D C, 20426 

Mr. Christopher Clower 
Elkins Suboffice 
U.S. Fish & Wildlife Service 
P.O. Box 1278 
Elkins, WV 26214 

Dear Mr. Clower: 

SEP O 8 1988 

This is in partial response to the letter dated August 1, 
1988, from tr·c United states Department of the Interior 
(Interior) that provides comments on the draft environmental 
impact statement (DEIS) for p~oposed hydropower projects in the 
upper Ohio River Basin, Docket No. EL85-19-114 (Enclosure 1). 

Comments on pages 3, 4, and 5, in the August 1, 1988, letter 
reference the need for completion of a biological assessment and 
consultation on the pink mucket pearly mussel, a federally-listed 
endangered species that occurs in the Ohio River Basin, pursuant 
to Section 7 of the Endangered Species Act, as amended. 

Consistent with Section 7(c) (1) cf the Endangered Species Act, 
as amended, and 50 C.F.R. § 402.06 (1987), staff's biological 
assessment was included in the DEIS transmitted to your office 
by letter dated June 27, 1988 (Enclosure 2). That letter 
specifically addressed the DEIS assessment of impacts on the 
endangered mussel and requested your comments. Pursuant to 50 
C.F.R. § 402.12(j) (1987), which permits an agency to initiate 
formal consultation concurrently with its submission of the 
biological assessment, it was our intent that the request 
constitute our request for formal consultation. In response 
to Interior's request for additional data included in its DEIS 
co=ients, staff has compiled additional information in the 
attached document concerning the species (Enclosure 3). This 
information will be included in the final environmental impact 
statement. 

As reflected in the DEIS and the enclosed supplemental 
information, staff has determined that the proposed development 
of hydroelectric projects in the upper Ohio River Basin could 
have some effect on the species but that the effect is not likely 
to jeopardize the continued existence of the species or result in 
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the cestruction or adverse modification of its critical habitat. 
The effect varies with the alternative considered, and the impact 
of the preferred alternative is so small as to be considered to 
have no demonstrable effect. Therefore, we request that 
consultation be concluded expeditiously and that you proceed to 
prepare your biological opinion regarding the endangered pink 
mucket pearly mussel. 

If you have any questions on this matter, please telephone 
George Taylor at 202/376-1900. 

Enclosures: 

t2"/~~ 
Dean L. Shumway · 
Director, Di vision o.f 
Project Review 

Draft Environmental Irnpcct statement for Hydroelectric 
Development in the Upper Ohio River Basin, Docket t,o. 
ELSS-19-114. 
Letter from Dean Shumway, FERC, to Christopher Clower, USFWS, 
dated June 27, 1988. 
Additional Information on the Effects of Hydroelectric 
Development in the Upper Ohio River Basin on the Pink Mt:.c}:et 
Pearly Mussel. Lampsilus abrt:.pta (Say 1831)=.k,_ crbiculata. 



Mr. Christopher Clower 
Elkins Suboffice 
U.S. Fish and Wildlife Service 
P.O. Box 1278 
EH:ins, WV 2 6214 dllll. 2 7 i'.liiR 

Dear Mr. Clower: 

Enclosed is the Draft Environmental Impact Statement (EIS) 
for Hydroelectric Development in the Upper Ohio River Basin, 
Docket No. ELSS-19-114. 

The EIS assesses the impacts associated with 24 proposed 
hydroelectric projects located at 19 sites i~ the upper basi~, 
including the potential impacts of the proposed projects on the 
endangered pink mucket pearly mussel. 

Page 3-19 of the EIS provides information en the 
distribution cf the endangered mussel in the upper basin. This 
section o: the DEIS also identifies suitable habitat for this 
species in the downstream areas of the proposed hydrcpower 
p:-ojects located at Muskingum River Lock and Jam (L&D) No. 3 
(FERC No. 6998), Belleville L&D (FERC No. 6939), and the 
competing proposals at Gallipolis L&D (FERC Nos. 9042 and 10098). 

Page 4-62 discusses the effect cf the hydropower proposals 
on the endangered mussel. Page 5-21 indicates staff's 
recommended alternative, alternative 4. Under this alternative, 
the:ce would be no hydropower development at Y.us}:ingum River L&D 
110. 3 and, therefore, no effec~ on this endangered species. 
?age 5-29 provides staff's reccm~endations for the protection o~ 
this species associated wi~h hydropo~er development at Bellevi::e 
~&D and Gallipo:is ~&J. 

We ·v:ot:ld app:-ecia~e :-eceiv:.ng yot:.r rev:.ew co:n.!7lents V.'ithin JC 
days, regard:.ng the e~~angered pink rnucket pearly ~usse:. 

Sincerely, -~ 
--·;' 

·l ~-; • ,~ :.: ,.; 

., / c-·:. ~--.. ->-..... : ... ~ .. 
/" -:; .. . . . Dean L .. · Sh~m-ay, 

Director, J~visio~ cf 
?rojec-:. Review 

~nc:osure: Jra~~ Environ~e~tal :~pact State~e~t 
for Hydroelectric Develcp~ent in ~~e 
~?per Chic River Basin, Docket No. EL25-l9-:1~. 
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ADDITIONAL INFORMATION ON 1HE EFFECI'S OF HYDROELECTRIC DEI/EIDFMENT 
T1< 1HE UPPER CHIO RIVER BASIN ON 1HE PINK MIJCKEI' PEARLY MUSSEL, 

I.ampsilus abrupta (Say 1831) = L. orbiculata 

Affi'I'RACT 

Proposed hydropo;,ler develoµrent of the uwer cru.o River basin has been 
detenn:ined to have the potential for sane in;_:,acts on the federally listed 
eroangered freshwater mussel, I.ampsilus abrupta (Say, 1931). 'Ihe Federal 
Energy Regulatory D:lllnission (FERC) is =nsidering licensing 24 hydroelectric 
projects at 19 sites in the uwer basin. Impacts at one confirmed locality, 
one recently occupied locality, and tl.o localities anticipated by t.>,e U. s. 
Fish and Wildlife Service to contain the species have been analyzed. 'Ihe 
evaluation is based on the best estilrates of the ernr.ironmental requirements of 
the species (using analogy with other freshwater mussel species where 
necessary) , the locations of confirmed and suspected beds of the species, and 
the estimated chan:;Jes in water quality (00) , habitat, and fish hosts that 
might be caused by hydropo;,ler develoµrent. There are ilnportant uncertainties 
in this inforr.-ation, especially the dissolved oxygen =iterion for continued 
lon;i-tem mussel g=th and prod-..ictio.'1, that prevent precise definition of 
:i.npacts. 'Ihe :i.npacts were determined to differ with alternative developrre.'1t 
scenarios. FERC staff believes that none of the four development alternatives 
examined in the DEIS would be likely to jeopardize the continued existence of 
L. abrupta or result in the destruction or adverse m:xlification of L. abruota 
=itical habitat, while the preferred alternative (Projects Selected To 
Minimize Impacts To All Target Resources) will have no dem:i:-,strable effect on 
populations of this freshwater mussel. 'Ihe proposed licensing action, 
therefore, would not jeopardize the continued existence of L. abrupta, in 
a=rd with requirements of the Endan;Jered Species A-..-t of 1973, as a'1lel"lded. 
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1. INTROCUCTION 

The pink mucket pearly mussel, Larnpsilus abrupta (Say 1831), which is 
synonymous with L. orbiculata (Stansbery 1985), is listed by the U. S. Fis.'1 
and Wildlife Service (USFWS) as an en::lanqered species (USFWS 1985, 41 FR 
24062-2,067). In =rpliance with Section 7(a) of the Errlangered Species Act 
of 1973, as amended, the Upper Mississippi Water Corrpany, .. tiich seeks a 
license from t.'1e Federal Energy Regulatory C'.arnr..ission (FERC) to construct a 
small hydropa.,er project on the Musk.in;;um River (FERC No. 6996-001), supplied 
the USF.-.'S with biological and i:t,ysical infonration on its project an::i its 
impacts on L. abrupta. (Mitex, Inc. 1987). The USTh'S responded to l'J.tex, Inc. 
wit.'1 a letter approving nitigation plans (Appendix I). nus species has 
=upied habitats l.IllITl9diately downstream of Musk.in;;um I.=k an::i Darn 3, the site 
of the proposed hydropc:,,,er project. COrresporrlence between FERC arrl the USFWS 
has revealed that L. abrupta was identified in 1987 from another site in the 
FERC study area, about 14 niles below the Gallipolis l=k.s an::i Ca.'11 on the Ohio 
River (Tolin et al. 1987, Apperrlix II). 'Ihe USFWS believes habitats in other 
locations in the Ohio River, e.g., below Willow Islan::i I.=ks and Darn and 
Becleville l=k.s and Ca.'11, a...'"e alsc suitable and the species may be fourx:l there 
(Appendix II). FERC staff prepared a biological assessment in compliance with 
section 7 ( c) of the Errlangered Species Act of 1973, as we.'"Xied, on L. abn.'Dta 
and incorporated it into the Draft Environmental I:rrq:,act Statement (DEIS) on 
the cumulative impacts of hydroelec'"-.ric developmmt in the upper Ohio River 
basin of Ohio, Pen--isylvan.ia, and West Virginia in a=rdance with the National 
Environmental Policy A..."'t of 1969 (FERC 19B8; FERC Docket No. ELB5-19-114). By 
letter of June 27, 1988, the FERC irrli.cated to USFWS that it had con:ructed an 
evaluation of L. abrupta as part of the DEIS and requested =rents (Apperrlix 
IE). USFWS did not respond specifically to this letter. =r.ments by t.'1e 
USFWS on the DEIS irrlicated that additional assessment of upper basin 
hydroelectric development on L. abrupta should be urrlertaken. (Apperrlix IV). 

Tu.is docu:nent presents additional infonr.ation regarding the previously 
prepared biolo:_,ical assessment of potential impacts of hydropa.,er development 
in the upper CJJ-.io River basin on L. abrup':..a (= L. orbiculata ) . It des...--ribes 
t.'1e methods, results, and ir.plications of studies corrlucted by license 
applicants, 1.uu.versity researchers, the USFWS, state agencies, and others. 
This report was prepared by the Dak Ridge National Laboratory (OR'<'L) for the 
FERC S-...aff. 

2. DESCRIPTION OF 'IHE PROFa5ED FKl.JECI'S 

'Ihe proposed action is the licensing of 24 hydroelectric projects at 19 sites 
(5 sites have o::,n;,eting applications) located in t.'le upper Ohio River basin in 
the states of Pennsylvan.ia, West VirgiJ,.ia, and Ohio (Fig--1re 1) . 'Ihe projects 
'.':'ab:e 1) can be lice.'1Sed if they can provide ene...""g)' in an environmentally 
a~eptal::le r.armer t.l-Jat is more economically feasible than the least-cost 
t!-,en:al alternative. A more =;:,lete des...--ription of the p=jects can be found 
in the DEIS (FERC 1988). 'Ihe projects are located for the most part (17 
sites) at locl-.s arrl da-n.s (UD) constructed and operated by the U. S. A..---my 
Corps of Engineers (Corps). One site is on the Muskin::Jum River v.'here 
navigation dams are operated by the State of Ohio, arrl another site is on a 
high-head sto:r-age dam on the Tygart River. Fower generation would be 
cont.'"Olled by river flows and water use for navigation l=ks (Tygart Da.'O is a 
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Table l. Hydroelectric projects with pending FERC license applications 
evaluated in the DE1S. 

Proje:t name, abbreviation f£R: project no. 

Allegheny River L&D ho. 7' A7 7914-003 

Allegheny River L&8 No. 4, M 7909-0CZ 

Allegheny ~: i ver L&D No. 3' A3 4474-00 

Allegheny River L&D f,'o. 1, AZ 4017-002 

Tygc.:--t Cam, TD 7307-000 
7399-000 

Opekiska l&D. 0'£ 8990-000 

tiildebranc L&D, HI L 8554-001 

Poir.t Harl on L&D, PM 7650-000 

Haxwe 11 L&C, W' ~A 8908-000 

Honongahe:a L&.f; N~. 4' H4 4675-002 

Ems'ltwrth L&;C, E~.S 704; -oo: 

Oashieids L&O, c~s 7558-001 

H,r:tgor:-,ery, ~J(,'7 2971-CG2 
34SO-CC3 

New CJmberlanC L&D, N: 5901-001 
10332-CCC 

?H,e :sla:.:'., ?I 2216-CCl 

Iii 11 O\o/ Is 1 and :..ti.2' \i I 69C2-003 
999S-OOO 

Believille, 8£":.. 5939-0Cl 

Sal 1 ipci is l&G, :,;~ 9042-GO: 
1CCS8-CGC 

!-1::;sking~r.: River ~!:.D 'ic. , . ~:JSK3 5993-081 
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special case not relevant to !,_, abrupt.al. All of the projects would be 
q:,erated as run-of-the-river plants, producin:J base-load power. ~tin:J 
<1gteenents would be reac:he:l between the licensee and the Corps before 
q:,eration begins. 

Features ccmron to nost of the projects include: (1) the proposed J'.)CMel:i::louses 
would be located at the erd of the navigation darn opposite the locks, (2) 
projects propose to install bulb or propeller turbines, (3) projects would 
q:,erate autanatically ~or rerrotely with wicket gates and turbine blade 
an;;les determined by a::rr;::,uter to maximize p:,wer, (4) and projects woi.;ld shut 
do.m when river flows are either too le,,,, or too high. A typical project 
section and layout are shc,,,,n in Figures 2 and 3. sum:naries of the individual 
projects are included in the DEIS (pp. 2-5 to 2-24); details are found in 
irdividual project applications w'hich have been reviewed by the USFWS. 

F'ERC oorrlueted an environmental assessment (EA) (FERC 1987) that concluded 
that the proposed projects wc:m.d interact with one another in " r.1anr1er that 
would contribute to significant adverse inpacts to target resources, wnic.'l 
were identified as dissolve:l. oxygen, recreational fishin:J, and river 
navigation. From the analysis in the EA, the staff dete..7.ined that the 
proposed o:mstruction and operation of multiple hydropower projects in the 
basin warranted the preparation of an EIS to address the specific and 
cumulative environmental inpacts of licensin:J the proposed projec'"..s. 

Although nany of the potential inpacts from hYd=electric develop:,ent in the 
Upper Ohio River Basin are site specific, interactions and =lative ilrpac'"..s 
were identified as a major concern in the EIS scopin:J pr=.e.ss, includin:J 
cormtents from the USFWS (FERC 1988). The primary mechanism for project 
interactions and cumulative effects is through fl= regulation at navigation 
dams and subsequent inpacts on water quality, river hydraulics, fis.'1 
pop.llations, and recreational fisheries. The pink mucket pearly mussel is a 
federally-listed e."l:langered species in the basin (DEIS pp. 3-4, 3-16, 3-19, 
3-20) that may be affected by one or nore of these mechanisms and by other 
o.imulative inpacts. a.mn.llative inpacts are discussed in gene...--al in the DEIS 
Section 1.4 and in. detail in the resource inpact analyses (DEIS Section 4). 

3. EOJr.i:x;y OF 'IEE PINK MUCKET PEARLY MUSSEL 

3 .1 TAXCJNCMIC STA'.IUS 

Stansbery (1985) comucted a review of the taxonomy of the species in order to 
resolve matters of synonomy that had been raised in the t:SFw-S Recovery Plan 
(USFWS 1985) . In order to locate and retrieve infonration from beth t.'le 
literature and from museum collections, it was necessary to become fa:r.iiEar 
with the various .names under which the infonration and n:-.JSeUn speci..':le.'15 were 
listed. He resolved that the valid nane is I.ampsilus abrupta (Say, 1831) 
havin;r major synonany with L. orbiculata. Sane speci.mEc"1S were jua;ed to have 
been misidentified as the subject species rather than t.'1.e appropriate siblin:J 
species, L. higginsi (Lea, 1856). 

3 • 2 DISJ.Ria':'ION 

Stansbery (1985) summarized the distribution of the species as entirely 
limited to the Mississii:pi River drainage basin. A fe,; records outside the 
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basin were attri.tute:l. by stansbery to k higginsi or to :i.nproper charYges in 
museum labels. 'Ihe species was originally widespread, although generally 
uncamon or ra..>-e, historically =in:J in 25 river systems (USFWS 1985). 
Collection records listed by Stansbery sh= that it has been distributed 
rrainly in the Ohio River system, inciudi.ng the Tennessee and CI.Jrrl:>erland rivers 
(Figure 4). A pop.llation has existed, hc:,,.ever, in the western part of the 
Mississippi basin, where thrivin:J pop.llations have been fourrl in the Black 
River drainage of Arkansas-Missouri, and t'rree river basins in Missouri: the 
Meranee-Big, Gas=nade, and Osage river basins (USFWS 1985). 

L. abrupta has been lcn=n recently fran 16 rivers representing three major 
geographic regions, with the greatest concentration reported from the 
Tennessee River system (USFWS 1985). Aqe structure suggests continued 
reproduction at m:ist sites (USFWS 1985). J. Jenkinson (pers. =mm.; Appendix 
V) notes that it is fairly widespread in the Tennessee River system, 
ccmprisin:J 0.1 to 0.2 of the mussel canmunity; it seems to occur in srrall 
numbers whenever the mussel species list amounts to 12 to 14 species. Nearly 
all sites are in the largest rivers (4th or 5th order) ratner than in 
tributaries; the Sprin:J River, Missouri, is uncharacteristically small for the 
species. 'Ihe species seems to have adapted to dam tailwaters in the Tennessee 
River system (USFWS 1985) . 

Stansbery (1985) hypothesizes that the original rarqe in the Ohio River 
drainage once ext:errled fran its m:iuth at cairo, Illinois, through the river's 
entire length to Pittsburgh, Pennsylvania, and in its rrajor tributaries above 
Pittsrurgh. Ort:rrann (1921) notes that this species (which he calls L. 
orbiculata) was a rrajor constituent of the shell beds of the Ohio River 
between Pittsburgh and Cincinnati. Museum lots exist fror:i the rnainstern Ohio 
River, and the Alle;;heny, Monongahela, and Muskingum rivers of the FERC study 
area (Table 2; Stansbery 1985). 'Ihe Kanawha River, whic.'1 e.-iters t>-ie Ohio in 
the Gallipolis pool, has a good pop.llation in a small stretch belc,,, Kanawha 
Falls (Clarke 1982, Taylor 1983). 'Ihere are live populations i..-i the lc,,,er Ohio 
River 50-100 niles above the InCA.lth (USFWS 1985, S. Ahlstedt and W. Tolin pers. 
ccrar.i. , Apperrlix V) • 

'Ihe species had not been foun:l alive in the upper Ohio River and its 
tributaries for n-any years until recent dis=veries (see DEIS pp. 3-20) belc,,, 
Gallipolis L&D (Tolin et al. 1987; disrnssed belc,,;). A relatively recent 
study of the unionid fres!"1water nussels of the Ohio River in Pe.-insylvania did 
not find any evidence of the continued existence of L. abr,.,'Pta (De.-i.-iis 1970) . 
Neither did sarveys of mussels of the Ohio from Pittsburgh to Greenup I.=],.s 
and ram in 1979, which turned up only subfossil L. abnmta shells (Taylor 
1980), or a 1983-1985 survey of the sane reach (Zeto et al. 1987). 

Because of the number of sites confi.:nred to contain L. abrupta, so:re atte.-ition 
has been given to delisting the species or dawn;,rading it fron endangered to 
threatened (Clarke 1982, USTh'S 1985, Ahlstedt, pers. conn1., Appendix V). 
Delistin:J criteria are described in the USFWS recovery plan (USFWS 1985). 
There apprars to be no effort =ently un:ierway to delist. 

'Ihe habitat of the species is judged by Stansbery (1985), C'SFWS (1985) and all 
experts contacted, to be restricted to the riffles and runs of the larger 
rivers within its rarqe. 'Ihis habitat consists of relatively shallc,,; (0.5 to 
8.0 rn), fast-flc,,;in:J water over a fi.nn, stable, gravel-cobble subst..rate. The 
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specimens of Lampsilis abrupta (Say, 183:) in 
of the Ohio State University Museum of Zoology, 
Source: Stansbery 1985. 

o OSUH 47283 
Locale: "B.Musk.", (HR.H ?) 
Date: ca. 1830 
Collector: Sarr:uel P. Hi:dreth 
Specimens: 2 dry shells, males 

o OSUM 47284 
Locale: "Muskn.", (HRH?) 
Date: ca. 1830 
Collector: Sac:uel P. Hildreth 
Specimens: 3 dry shells, females 

o OSUH 19261 
Locale: "Ohio River at Marietta," 
Date: 1879 
Collector: 

(HRH?) 

Specimens: 
i<illiam Holden 
5 dry shells: 2 males and 3 fec:a:es 

o OSUH 4398J 
Locale: Muskingum River below Luke Chute Ca~ i3.9 m:. S. of 

Stockpor:., 4.5 r.li. \i/SW of Beverly, Windsor/l'.1a:terford j_.,.•p.j. 
Horgan/1,'ashington Co., Ohio, 

(Hr:M 34) 
~ate: 4 Aug. 1929 
Collector: H. Ray Eggleston 
Specimens: 1 dry shc:11 t rr.ale 

c OSUH 46951 
·Loca~e: ~uskingum River at West S~de Beach, just above its 

m'.JLlth, c.t ~arietta, \.:as!-:ington Co. 1 C:~io, {MRK::: --> l) 
Date: 5 kpri1 1930 
Co~lec:or: H. Ray Eggleston 
Specime:--s; 1 ieft va~ve c:-:iy, weathered dry, ::-:ale 

o 05:]M 442~3 
Locale: M:.1s~~in;L'm R~ver at Swift, [~.5 mi. 1,,r of Bever~y, 

l'f1r.C:sor/h:a:erford Twp.}, Horgan/~1ashi:,gto:-: '.:o., Ohio {MR~,l. 
33.0) 

Date: 27 J~'.v 1530 
Cc~lec~or: H~ Ray Eg;lestcn 
Spe::~r.ier.s: 1 c~y juve~iie she~1, fe~ale? 

c CS~M 45:?~5 
l..o::ale: .~:.:skingur.: R~ver be~o""- Luke Ch~te, ~3.9 r.i. ~::,t. cf 

S:ock~or:, 4.5 ~- ~SW of Beverly, ~in~sor/~aterfcrd :wp.J, 
Morgar/~ashi~gton Cc., Ohio, (KRM 34.C) 

8ate: 3 hu; :930 
Collec!or: . Rav ~~8leston 
Speci::ier:s: dry- an2"'1 wea~hered dry shells; 2 r..ales, 4 fer.,2..:es 
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Table 2. (continued) 

* OSUH i'l95 

o OSUH 8817 

Lo:ale: Muskingum River at Lowell below dam, Adams Twp., 
1/ashington Co., Ohio (MRH 14) 

Date: 19 Jan. 1963) 
Collector: David H. Stansbery, Carol B. Stein, Mary Lightner 

and William Davies 
Specimens: l dry 1eft valve, male 

locale: Muskingum River below Luke Chute Dam, Windsor Twp., 
Horgan Co., Ohio, (HRH 34) 

Date: 25 Sept. l 963 
Collector: David H. Stansbery, Carol B. Stein 
Specimens: I badly weathered dcy right valve, male 

* OS:JM 16424 
Locale: Muskingum River at Luke's Chute, Windsor Twp., 

Morgan Co., Ohio, (MR"\ 34) 
Date: 21-22 June 1965 
Co'.1ector: Hilton B. Trautman 
Specimens: 1 weathered ary she11, female; weathered dry left 

valve, male 

* OSUH 17074 
Locale: H:..:skinou~ River below Lowe~l Ca~, J...Ca:-:1s Twp., 

i./ashington co:, Ohio, (HR>s 14) 
Date: 22 Oct. 1956 
Col 1 ector: David H. Sta~sbery 
Specimens: 1 weathereC dry she":1, ::iale; l weathered dry 

valve, ma1e 

o osu.~ 45612 
Loc2.~e: H:.:skino:;11 Rive~ :.9 r::. SW o~ Co2.~ Run, 5.6 mi."'\',,! r--.• 

._owell, Waterford T1-.,o., \..'cshir:gta:i Cc., Ohio, (MK.~ 22) 
Da:e: 25 May 1977 
Co~1ector: Ro~ert Rothwel: 
Specir.12ns: 3 su:)foss:l va1ves, sex u~:e~tz.i:: 

o OSUM so::21 
~o:ale: H~skingum River 2.5 m. N. cf Luke Ch~te Ja~e. ~-5 ~1. 

~,.Nl'f of Beverl.Y, ~1inCsor;ii-·~:erfo:-~ iw_,., Mo:--~~:1;~...1asr:ir,9tor Cc., 
G~io, (MRM 30.9 - 31.8) 

Date: 3 Oc:'t.. 192,C 
Co~1ectc.r: t,li~l :c.:n N. <2sscn, f. .. ~- S;;re~tz.er 
Spec:~:r:e~s: l badiy we2:!1ere: dry ri;ht VG~ve, fer:ale 
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Tab,e 2. (continued) 

o CS:JM 50889 
Locale: Muskingum River 1.6 mi. rnE of Beverly, 5.9 rr.i. 1/r,,; of 

Lowell, Waterford Twp., Washington C., Ohio, (MRH 22.0 - 22.6) 
Date: !5 Oct. 1980 
Collector: William N. Kasson, A. E. Spreitzer 
Specimens: l subfossil shell, r.,ale; 2 unmatched weathered dry 

valves, male 

o OSUM 513C7 
Locale: Huskingurr. River 0.3 m. S of Lowell, 8.6 mi. NJN of 

Marietta, Adams/Muskingum Twp., Washington Co., Ohio, 
(HRH 13.2 - 13.7) 

Date: 6 Nov. 1980 
Collector: William N. Kasson, A. E. Spreitzer 
Specimens: l badly weathered dry left valve, rr.ale 

* OSUH 52938 

C 

* 

Locale: Muskingum River 2.1 mi. SE of Lowell, 7.2 mi. N of 
Marietta, Adams/Muskingum Twp., Washington Co., Ohio, 
(MRM lC.7 - !2.8) 

Cate: 16 Aug. 1981 
Collectors: William N. Kasson, A. E. Sveitzer 
Specirr,ens: l wea:hered cry right va:ve, maie 

Kecc:--Cs ... c. 

"'·eat:-iered 
F;ecords be. 
Huskir.g:..;::-

ed LlPO~ pre-:950 c~~,ec:~o~s, 
oiC) s e:imer:s 
ed upo rece~t evi~ence ~1S5C 
. µ 1ver" .e 

.s:.i=.:fcssil 

--> .:::r.::;:i ,re-) 
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hypothesis that this characterization has been skewed beca= of a 
preporderance of collections in the swift tailwaters compared to other sites 
has been dismissed by Stansbery (1985) on the basis of his awn collections 
that rarged across habitat types and which used a more corrprehensive 
technique. A. Miller (pers. c:amn., Apperdix V) notes that the species has 
usually been found in gravel l:x:rs intennixed with dense mixed-species mussel 
camnnmities, although it has also been fa.Ind occasionally in sandy stretc.'les 
with few other mussels. 

Within the FERC study area there are two locations where the species has been 
o:mfinned or is strongly suspected based on fresh shell 1naterial. These 
locations are the M.JSkingum River below I.&D 3 at r.c..en, Ohio an:l a zone 12-15 
miles downstream of Gallip:,lis I.&D on the mainstem Ohio Rivcer (DEIS pp. 3-20) 
The USFWS has indicated a st..>:on;; likelihood of =rrence.s at two o::her sites. 
'These lie below Willow lslan:l I.&D between the o:mfluences of the M.JSking-Jm and 
Little Kanawha rivers and be}_,,, Belleville I.&D from the da-n to the downst.rean, 
end of Buffin;;ton Island (Apperrlix II) although these localities have not been 
confinned (DEIS pp. 3-20). 

3 • 2 . 1. Muskin;um River 

stansbery (1985) SlI!!lr.1arizes the Muskingum River locality as fo:!.la,:s: 

"This species would most likely be foorrl in the M'.JSkingun River 
r.ainstem only; and only from Luke a-mte ::mn (No. 5) da~=trea-n. 
Within t11e lower MusJr.ingum River ra.-,:;e described above, it is roost 
probable that this species occu...>-s in t.>ie first 1-3 :r.i:es da.mstrea'T, 
from da:rs 2, 3, 4 , a'"l:l 5. . . . A greater n·xnber of fresh or 
relatively fre.s.'l shells of L. abrupt., have been fou.'"l:l at lock and 
D3m Number 3 at r.c..eu than at any ot.'ler site on the !.:t.15}:ingum River 
in recent years. We have not seen any living specime:1s from t.'le 
MJsk.i.n;;um River in recent years even though the =asional 
collection of fresh shells indicates their continuing presence." 

The s+-...rengt:.h of evidence for living specime.'15 in the tailwaters of ::.LD 3 (:::EIS 
pp. 3-79) is controversial. Historic a:::cupation is not in question beca= of 
the numerous museum specimens available for st'udy (listed L"l Sta"lSbery ::.985). 
'Ihe hydropc,;,,er license applicant, the Upper l-'.ississippi Water Company (!titex, 

Inc. 1987), er.p,asizes the da.lbt that t>ie species ="-"->-s at L&D 3 be--....aUS2 the 
only specimens found lately have been "a few fossil a'"l:l sub-foss:.l s.'lel~s" 
rather than live specimens, and ,:,;,:presses the opinion that "It is q-1ite 
p:,ssi.ble that the species has already been extirpated frorr, this reach of the 
M.JSbngum." 'Ihe applicant acknowledges, however, tr.at t.'lere is "no conclusive 
evide."lce that L. abrupta (sic) does not =re."ltly exist in t.'le project ir.,_:ia:::-': 
area. 11 'Ihe USFWS, however, quotes Stansbery' s assertion "t'lat the =casio:oal 
collection of fresh dead s.>iells in recent years in:l.icates the co:-itbued 
presence of t'le species. 11 (letter of August 7, 1986 f= K. E. K..""00:-ieneyer to 
B. Fowler of Mitex Inc.). 

lack of evide.r,ce for living specimens in the Musk::.n;ium River is appa...'"ently n::,t 
due to lack of effort expe."'rled to fin:l. them. Stansbery hirself acknowledges 
that, "'Ihe evidence c:" [L. abrupta 's] continued existe."lce t.'ie::-e has be=ae 
noticeably weaker over the years in spite of increasing collecting effort." 
(Stansbery 1985). 'Ihe chronology of these mostly fruitless collecting efforts 
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is listed by Stansbery (1985) and includes a sw:vey of the Musl:in:;Jum River by 
llates (1970) who reporte::l. L. orbiculata (rut Stansbury co'.lld not confirm the 
rea:,rd in Bates' data), Davies (1963), Stillwell et al. (1974), Rothwell 
(1979), and Stansbely and Kin, (1983). 

3.2.2 Ohio River BelCM Gallip;,lis L&D 

By letter of Septe:roer 28, 1987, the USFWS notified FERC that L. abrupta had 
been collected in the rnainstem Ohio River on August 13, 1987 (Apperrlix II). 
The find was reported pranptly in the scientific literature (Tolin et al. 
1987). Two live specimens, a male and o. fem"l.le, were collected; 
identifications were confinned by D. Stansbery (the rrale speci.'lleil resides in 
the collection of the Ohio State University Museum of Zoolcgy) and Dr. Arrlrew 
Miller of the U. S. A.."!llY Corps of Engineers Waterways Experiment Station. The 
location was the upper Greenup pool between river mile, 292.0 and 292.4 near 
the Greenbottorn light and dayrnark alorq t'1e right bank just dc:,,,,ns--...rea:r.i of 
Shoal Run. The location is approximately 12 miles d=-istrea"l of the 
Gallipolis I=l:s and Dam, the JroSt da,,'11Stream hydroelectric project included 
in the FERC ilrpact analysis(DEIS pp. 3-16). L. abrupta had not been 
discovered in a previous sar.,pl:i.n:, of that general area in 1985 (Zeto et al. 
1987). The area but not the exact bed had been listed as a source of J:lllSSCl 
ma.terial by Taylor (1980). 

3.2.3 Elsewhere ir, the Upper Ohio River Basin 

Ir. its September 28, 1987, letter to FERC, tl1e DSFWS identified three reaches 
in the upper Ohio River basi.:-i where it believed the enda'1geted L. pbrupta 
might be found (Apperrlix II). These areas are: (1) river ICiles 280 to 305, 
Gallipolis I.=}:s and r::a-n to the confluence of the Guyandotte Fiver, ,:'1::.ch 
includes t.'1e confir.ned l=ality; (2) ri.ver miles 204. O to 218. 0, Belleville 
1=l:s and Dam to t.>ie toe of Buffin,-ton Isla"rl; and ( 3) river miles 172. O to 
184.0, between the confluences of the Musk:i.n:,um River and the little Kar.a,:ha 
River in the Belleville pool ten river miles belCM the Willo,.; Island L&D (;)EIS 
pp. 3-20). Alt.'iou-:fl L. abrupta has not been located in the latter two 
reaches, the t:SFl•:s belie\'es that conditions there are suitable for t.>ieir 
existence (Appendix II a'Xl W. Tolin, pers. comn:., Appendix VJ . Additio:-ial 
fi, .d sar.,pli.'lg rry t.>ie t;SFWS and t.'1e West Virginia Depa..-tment of Nat.1ral 
Resu=es in these areas is pla'1ned for late August a'Xl Septeibe:::- 1988. 

Based on its =1..""re..'lCe in riffle-:::un habitats of big rivers, Stansbery (1985) 
presumed that L. abr,;pt.a req,1ires well-aerated water having high dissolved 
oxygen a"rl lo,.; cartxo:-i dioxide concentrations. The habitat also suggested to 
h.irr: t~t the species night be i.'1tolerant of large a'"X>Unts of orga"'lic debris 
ard silt in Sl1Spe.'1Sic!1 over long peric:d.s of ti.Ire. No experi.."rie..'ltal ·st'Jdies 
have bee.'1 con::t..1-~~ t.o veri:y sue.~ reqi.:.Lv-er.ients f::,r the sp2eies, hcr..-leve:-, as 
dete=ine::l by a searc.'1 of the scientific literature and discussio:-is ;:i th 
::russel exper-1...S (per--..,c:,al c:x::,rrcrr..i.riicaticns listed in Appendix V).. The best that 
can be done is to i."lfer L. abru;:t:..a 's dissolved oxyge."l req..:ireme.,ts by a"lalo;y 
wit.'1 species that have been studied. All exper+..s contacted ag:::-eed that the 
species reqJ.i.res a well-washe1, stable substrate, usually of s:nall gravel, 
that will preve.,t suffocation. 
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There is a gene..ral belief that freshwater mussels as a group are tolerant of 
low dissolved o,..-ygen concentrations. Cole (1926) established that 
Anadontoides ferrussacianus Lea, a species fourrl in organic mud and silt, 
could su._.,.._.ive at nearly zerc dissolved o>c-ygen concentrations for several days 
in an early experbne.'1tal study. Anodonta implicata (Say 1829) could survive 
when the dissolved oxygen concentration was exhausted (Eddy an:! Cunningham 
1934), an::l Hiestand (1938) de.10nstrated that A. i.Jrbecilis could respire 
r.onnally at about 0. 73 mg/L of oxygen. The largest ir:ussels had the lowest 
::ietabolic rate a:-d thus were the least sensitive to low oxygen concentrations 
(Hiestand (1938). Imlay (1971) fourrl a pool species, Alrblena plicata, 
survived for 10 weeks at O l!g/L. 

Two traits seem -.:o assist in tolerance of hypoxia-(1) be.>iavioral, structural, 
and netabolic adaptations that allow r.:-.issels to cla~ their shells together 
very tightly to seal themselves off from adverse con::litions arrl maintain a 
lowered netabolic rate of dormancy an::l (2) a physiological a"Tplitude fer 
surviving at low oxygen tensions, seen mostly in the Anodontae (F\lller 197~). 
Freshwater mussels exhibit "rest periods" during which their oxygen 
COnst:l1'f)tfon is I:11.lch lower t'1an during periods of activity, although it does 
not cLrop to zerc (8alanki and I..ukacsovics 1967). 

Baclran and Oun (1973; Pleurcbe:ma =ineum ) and Dietz arrl his colleagues 
(e.g., Silve..."T.la.'1 et al. 1983; Liq.ir.J.a subros'-~'a.ta ) have st:ud.ie:l the 
physiological adap---.ations t.>iat allc,,; mussels to live with minimal anounts of 
oxy:;e.'1 for lon, periods. These experiments have shc,,,n that the anirals are 
capable of stc:-ing energy reserves in t.'"ie fom of si.rrple sugars ,,hich can be 
Metabolized with or without oxygen. There is a well-developed oxyge.'1 deb';: 
capacity for ani.-nals exposed to periods of shell closure, which is correlated 
with the disappearance of glycogen under a"laerabic con::litions (Bac±na.n an:! Clin 
1973). Silvenra.'1 et al. (1983) studied a species that has calcium con=etions 
in the gills and other tissues that serve as a reservoir of calcium t.'Bt is 
lost from the shell when blood pH drops during cxt:en:led periods of hypoxia. 
The test organisms renained alive in hypoxic water for 2-4 weeJ.:s. Steffens et 
al. ( 1985) s.'"iowed that t.'"ie con=etio.,s, a"rl prest..-iably the adaptations tc 
hype>:ia, were ev ida'1t in other species as well, ir,cluding Ano::icr.ta qran::lis, 
1-!a..--garitife...,.,, her.beli, an:! Elliptic crassedens. "Adequate" oxygen 
con<:a'1tratio:is that did not sti..-:n.!late =rpeP.satory rr>=tabolic shif::s were as 
lC>'.s' as 3% of saturation for P. =ineum (Badl!an an:! C1.in 1973). 

Riffle species may no';: fit t.'"ie i.:at:ten1 observed for the more car.on slack
water species, hC>'.s•ever. Imlay (1971) examined the law o>c-ygen tole...-a'1Ces of 
several unspecifie:l "riffle species" of r.n.issels in the laborat.ory a>rl fou.>rl 
tr.at they req..rired 2.5 :c:g/L of dissolve:! oxygen for s.irvival at te.'1peratcires 
cc=espcrrling to s.n:irrer. Inlay (1971) expressed ';:he opinion that all species 
;bot.'1 riffle a-xi pool) require 6 ng/L for nonral grc,,,t.h, l:ased on as-ye';:

cr.p.lblis.'1ed experinents. Ellis (1931) reported that mussels beca-r.e. i..'1active 
·.-.~en t..ii.e satu_·•c:tion level of dissolved. oxi'-gen w-as less than o:1e-fif'th cf 
at:nospheric. Grant.'1an: (1969) foun::l no live mussels in the !'..i.ssissippi Rive:
·,:t:ere o>c-y-gen concen';:rations druppe:l as le,,,, as 3 :c:g/L even for s.'1ort pe,:-iods. 

:nw dissclved oxygen concentrations belc,,., sone da,r.s is providing an .:.,,., situ 
expe.ri'tfle..'1t tr.at in:licates IraJSsel sensi~ivities. J. Jenkinson (t=ie--~- ccrrrr .. , 
A;lpe.7dix V) indicated that L. abnmta has bee.'1 found in mixe:l rm.issel 
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ccmm.mities belo., TVA darns where there has been periodic lo., dissolved oxyge.'1. 
He described a survey in 1986 that showed no nussel nortalities at several 
sites when there was a :rnininu.nn of 1 nq/L recorded at nonitoring stations for 
m:,re than one week. Ha.iever, in 1988 there has been 0 to 0.5 rrg/L dissolved 
oxygen bela, Watts fur ram (Tennessee River) for two weeks and adult =sels 
are being killed (the stressful period is urrlerway as this is written in rnid
AugUst). '!he kill is not species-specific, and rarer species such as L. 
abrupta did not appear to be killed first (J. Jenkinson, pers. corn::i.) • 

Coon et al. (1977) fourrl the sibling species L. higginsii (Lea) to have 
disappeared frcxn Mississippi River Pools B, 9, and 10 where it had been fourrl 
in lC1w numbers in a survey 45 years earlier prior to ctammirx,. The =r.bined 
impacts of navigation pools (e.g., sedi.Jrentation, la.er velocities, and barge 
traffic) is detrimental to these closely related species, but the critical 
environmental factcr in their demise is not knc,.,n. 

Reproduction causes strains on mussel respiration which r.ught affect survival. 
Portions of the gills are used in producing the dispersal phase, the 
glcx::hidia, which renders these gill portions unsuitable for gas exdoange 
(Y,atteson 1955, Fuller 1974). 

S. Ahlstedt (pe._.-,;. =· ) expressed the opinion that the juvenile =sel, 
il:ir.ediately after release frcxn the gills of the host fish, is the life stage 
m:ist sensitive to low dissolved oxygen. He bases this opinion on U'1pu'olished 
observations of laboratory cultu..'"es in whic.'1 m:,rtality of ea=ly juveniles was 
high. Isely (1911) included abundant dissolved oxygen as a reqc1ire.-,;211t for 
successful colonization of riffle substrates by juvenile :,aJSsels re::.eased fr.r. 
host fish. He reported that mussels radiate to other, more sandy or silty 
habitats as they grow larger. 

In su:nrnary, freslrwater 11"..JSSels like L. a.brupta that in.'1abit riffle habitats 
probably need fairly high dissolv::rl oxygen concentrations, perhaps near 6. o 
rrg/L, for nonnal grc:,,,th a'Xl. production. Like other mussels, however, the 
adults may be capable of tole..>-ating quite low concentrations for )Y"..riods of 
ti.Ire that could extend to a fe:w days. Law dissolved oxyqe.n concentrations in 
the Ohio River have probably exceeded these tclera'1Ce du...>-ations in his--,..edcal 
tilres. 

3 • 4 FISH HOSTS 

Unimid rolluscs require a dis::rete fish species as a., intensectiate host :or 
the glcx:t:idia stage. The.re seems to be confusion over the host fer L. abri..-rota 
= orticul'1~, and assignment cf a host is currently considered speculative (S. 
Ahlctrclt, pers. crnu:\.). 'Ihe host has not been ide.'1tified for L. ab:?:".::r,ta 
a=::-:::irq to Sta-osbery (1985). Tayler (1980) lists "sau:;er?" as the host fish 
for L. c:-:::iculata, wtlich he presuned to be extinct in the Ohio River. 
HC1wever, F'.::ller (1574) tabulates the host fish for L. o:rbic.::l.ata as the 
sausie.:-- Stizoste:iio."1 canadense, citing as authorities Coker et al. (1921), 
Su...'ioer (1913), and Wilson (1916). W. Tolin of the USFWS (pers. =·), 1s:10 

collec'"...e:l the specoies alive below Gallipolis, feels tr.at there =.::ld be 
multiple host fish species for L. abrupta. 

Histarical reprocbctive failure of L. a.br,ipt:a nay have l:Jec...n ca:.:sed by declbe 
in populations cf the required fish host, because it is well d=mented that 
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the fish fauna, including the sauger, becaire depauperate in the Ohio River 
ct..iring years of severe pollution (Pearson and Krumholz 1984). 'Ibere are na., 
ah.Jnclant sauger in much of the upper Ohio River basin (DEIS pp. 3-35), 
including the mnfinned and probable sites of L. abrupta. 

4. ASSESSMENT OF IMPACT'S 

Installation of hydroelectric turt,ines on 18 navigation da.'11.S in the upper Ohio 
River basin has the potential for (l) reducing dissolved oxygen conamtrations 
in the rhc,r below Gallipolis I=ks and ram (\o/here L. abrupta is =nfinned) 
and at the two possible sites identified by the USFWS (Appendix II), (2) 
altering the p:1ysical habitat in the tailwaters of Muskingum U>ck and Dam No. 
3 (where =n:ence of the species is suspected), and (3) lowering population 
riunuoers of the fish host species through entrainment or l0w dissolved oxygen 
(FERC 1988). Whereas the possible ha.':litat change at Muskingum No. 3 is a 
site-specific impact (DEIS pp. 4-23 and 4-24), the possible cha,,ge ill 
dissolved oxygen concentration of the rnainstem Ohio River is a cumulative 
impact of all upstrea.11 (DEIS pp. 4-8), facilities, a.'Xl loss of fish may be a 
cumulative impact of losses at all nearby facilities, both upstrean and 
d=trea.'!I (although the extent of fish m::,verrents is not documented). 

'Ille DEIS (FERC 1988) analyzed four alternatives for licensing action: (1) 
Projects as proposed, (2) Project operation to meet dissolved oxygen 
standards, (3) Project operation to meet antidegradation criteria, <-'xl (4) 
Projects selected to minimize impacts to all target resources. L,rpacts to L. 
abrupta are further analyzed here for these fot.:r alternatives. Each 
alternative is briefly summarized he..'"e; additional details are in the DEIS. 

4 .1 IMPACTS OF PRQ,""'ECI'S AS PR:JFCSED 

4.1.1 Dissolved Oxyge."1 

'Ille DEIS (FERC 1988) estimates, on the basis of water quality modeling (DEIS 
pp. 4-4 to 4-9), that average daily dissolve:i oxygen (DJ) mnce."1::rations in 
the Greenup pool bela..; Gallipolis I.oc}:s and Dam could be depressed by a 
naxiJnurn of approxir.-ately 0.5 ng/L when all upstream projects operate as 
proposed um.er= moderate flow conditions (Figire 5a). This decrease in 
DJ is a conservative esti.lrate of the greatest i...-rpacts of l:ydrcpower, nade by 
assu:rring no aeration would = at hydrotumines. In reality, slight anounts 
of ae..'-a.tion may =..ir at turbines, and the decrease in ro =Y be less tha"1 0.5 
ng/L. 'Ille impacts of hydropa,,er on ro in this reach are minor because the 5 
upstream da-ns provide little aeration. Little or no aeration would thus be 
lost (eve."1 though fur-..her reduction could be m:ire significant for the 
ecosystem than if the water ,.= well aerate:i) . 'Ille estil'.late:i o. 5 ng/L :rraxi..'TIU:tl 
depression could cause current ro concentrations that are slightly above 6. o 
ng/L to be depressed to slightly below 6. o ng/L. At the S'Jr.:mer l::<-1 flcr,.' 
oondi tions ( 7Ql0; Fig,..ire 5b) a similar IO decrease is est:L"Mted, but oc..,--urring 
betwee."1 5.5 arrl 6. 0 ng/L (again, the estirnate:i difference is the rraxin..w 
expecte::l impact of hydropo..;er). At these lower flows, many projects cease 
operation. 

D..rration of low DJ =ncentrations can be estirnate:i fro:n the ORSA.,'.XJ m:initor at 
Gallipolis L&D. ro concentrations at Gallipolis have fa:le."1 tvlaw 6 m;,/L 
ab:Jut 25% of the tfr,e in the =itical high tenperature-lcr,.• lXl S'-.'"'.lr.'ler =r.ths of 
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July to septernber over the period 1980 to 1986 (Figure 6). A deficit of 
aboot 0.5 ng/L clue to hydropower could extero the duration to 30 to 40 % of 
the ti.Ire. 

'Ille estimates of current and project-inpacted ro =ncentrations aver the 
Greenup Pool nissel !::Eds durin;, typical sunnvar con::li tions straddle the 6. o 
ng/L ro =-icentration believed necessary for lon;J-tenn grc,.,.,th of freshwater 
mussels, although this value is poorly substantiate:i as discussed in Sect. 3. J 
(Imlay 1971). 'Ihus, sane ™11 reduction in gr=th of L. abrupta may occur, 
based on analogy with other m.,ssel species. I:aily fluctuations, although 
reporte:i to be ™11 in this reach historically (FERC 1988), could furthe1· 
lc:,;;er instantaneous ITn.lSSel gr=th. 'Ille ro concentrations are not projected to 
be reduced to anywnec-:e near what could be considered an acutely lethal level, 
based on analogy with other ITn.lSSel species. 

In the Chio River reaches in which the USFWS suspects that L. abrupta rray 
occur (Apperrlix II) , the incremental change urrler summer moderate lo.. flow 
con::litions is also estimate:i to be aboot 0.5 ng/L (Figure Sa). '11:e tailwatcrs 
of Belleville locks arrl Dam present a near identical picture to that belo.. 
Gallipolis-a shift in IXl =nce.'1trations frcrn just above 6.0 ng/L to just 
below that value. Inpacts on L. abrupta should also be similar. Petween the 
confluences cf the Muskingum arrl Little Kanawha rivers with tJ-1e Ohio, the 
incremental change oo::urs between aboot 6.8 arrl 6.3 ng/L (DEIS pp. 4-7, 
Figure 4.1.1-7), each above a level that might cause loss of gra,:th of 
mussels. 

SUrnmer low flow con:l.itior.s (7Ql0) present a more severe pattern at the 
suspecte:i L. abrupta site belCNI Pelleville L&D, ha.,ever (Figure 5b). 00 
ooncentrations there are estimate:i to fall to near 4. 5 ng/L both with and 
without hydro (DEIS p;o. 4-7, Figure 4. l. 1-7) , with a differential due to 
hydro of only a few tenths of a ng/L (within model error). 'Ihis level would 
be ini.':lical to lor>:j-terrn productivity of nrJSSels such as L. abnmta but =uld 
probably be tolerated for short periods. such levels rray be a limitin;, factor 
o.:rrently durin;, periods of l= flows arrl high temperatures. Betwee.'1 t.>-ie 
Muskingum a.'rl :..ittle Kanawha Rive...-s there is expected to be no cr.ange in YJ 
=ncentrations near 6. 0 ng/L at 7Ql0 flows duEc to cessation of nost hydrqx,wer 
operations at such l= fla.,s. 

4.1.2 ?."lysical Habitat 

Although no fl= or bottom habitat modifications at the Gr2e.'1t.'P pool r..issel 
beds are anticipated by hyd.rop::,wer develqne:-.t at the Gallipolis :.&u a.,j 
above, the habitat will be altered by the project proposed at !·~}·i:i:_:-,:::: ;;::,. -

~e DS!S indicates that the tailwater of t.'iis proposed facility will be 
significantly altered with red:.1ction ir, habitat for all r.:ussels, inclu.::i.-ig :,. 
ao:x=ta if it =rrs there (DEIS pp. 4-24). Habitat change co:.ild be :..'1 the 
fom. of a shift. of c.1....-re..'1t flc,_;; to one side of the river v:i::."1 sicpifica.1t 
reduction in flow of the existi.-ig tailwater for a distance c: aoout 1 ,::.:le 
d::,,.'nstream. This change could occur in spite of the ::r.ir.iro=. spi::.la::;e cvcr •:::::e 
da.".l cf 1520 cfs agreed to by the USFWS a."'rl t.>-ie applicant (~lite>: Inc. 2.r~; 
Appen:iix I). 01annel erosion by the diver...ed fla., is expected to == 
substrate instability a.'rl sedimentation until t.>-ie c:ha.'1nel reeqc:il:.brates. 
'Ihese intpac+-..s may be severe e."'lCl\l¢l to significantly red:J.ce the availab:e 
habitat for a period of ti.Ire lor>:J enough to extirpate any exta'1t :,. ab,-1.,:,t;;. 
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4.1.3 Host Fish 

Sane losses of the presumad host fish, sauger, might occur if the projects arc 
built an::i operated as proposed (FERC 1988). R€rluctions in CO of t:1ar;nitudes 
diso1Ssed '1bove could affect the growth an::i prcduction of coolwater fish 
a=rtlir>; to USEPA (1986; Table 3) an::i a bioenergetics 
m::del applied by FERC staff(DEIS pp. 4-15 t 4-18 arrl Apperdix E), although 
levels are not in the acutely lethal range. In the vicinity of the kno,m or 
prest.nned L. abrupta beds, the zone with the greatest impact of 00 on fish 
would be in the reac.'1 below Belleville l&D. There, CO levels for the naxi.-r,u:, 
expected impact under surnrrer m::derate f10w =nditions are depressed to the 
zone of slight pro::luction impairment for all life stages (Figure Sa) • Urder 
sumrrer l0w fl0w (7QlO; Figure Sb), corrlitions both with an::i without hydropower 
are well into the zones of moderate to severe growth an::i pro::luction impairment 
bel0w Belleville, with hyctr,:,pc..,er causirq little further CO decrease. Belo.., 
Gallipolis an::i Wil10w Island, there would be slight pro::luction impairnent. 
Slight to Jroderate roouction in growth an::i production might result in fewer 
numbers of host fish in the river, although the relationship is speculative. 

Entrainment of larger fish through the hydropower turbines is likely to kill 
from O to 10% of those entrained, although experimental evids,nce for that 
range is poorly surported (FERC 1988). Small fish have a l:lllch lcr.1er mortality 
rate. VUJ.nerability of sauger to entrainment 110.y be lo.·, for Holland et a:... 
(1984) fourrl movements of sauger in the l"J.ssissippi River usually did not take 
them through the dams, an::i xrost interpool movements =oo at high water 
when turbines would not operate (DEIS pp. 4-26 an::i 4-28). Elsewhere, e.g., in 
the TP_nnessee River, combined navigation-hydropower clams are not detrirental 
to sauger pop..uations, for the most prcductive fis.'1eries for the species a,e 
below them. Fish protection devices with proven effective.--iess for excluding 
sauger from turbines urrler con:litions such as the Ohio River are not av2.ilable 
(FERC 1988, Sect. 4.1.2.3). Therefore, there nay be residual losses of fis.'1 
hosts of L. abnr:ita that ca,not be titigated with present techno~ogy. Whether 
these losses will be compensated by fis.'1 pop.llations is uncertain. M.lltiple 
host species, as suggested by Tolin (pers. =r.m. J, ,:ould re::luce the risk of 
loss of host fish. 

4. 2 D!PACTS OF PROJECT OPERATION 'ID MEE:I' DISSOLVED OXYGEN S",.ANDA.RI:S 

4.2.l Dissolved OY.vaen 

This al te..'"11ati ve was sela..-te:l to allow hydroelec'-...ric ger,eratio,-,. so lo"')' as 
spill flows at dans can assure r.ei.'1tenance of the stanch ... -d cf 5. o rrg/:.. tr.2t 
has bee.'1 adopted by each of the relevar.t s+-...ates (::)E:S pp. 4-?l, 4-74, 4-75). 
Because violations of the starrlard ~ cccu...~ wi t::out hyd....'r'Op:1.-."er, t.~e 
criterion held violations to be no more f:::-equent nor ever r.-cre ri·,er m.:.les 
than at present (FERC 1988; Sect •. 4. 2) . 

The noderate s~ flCFwS of Fig1; ... -e 5a &11c,;,..rej no vio:.atio:i cf state stardards, 
so no additional spill would be required and t'1e estinated dissolved cxyger 
conce..'1t--ations a.-d i."1pa.C-...s on :s. abrt...y'2 would be t."ie sai'"':'le. Additional sp:.1=.. 
f10,1s would be needed to meet the sta'Xlard at flo.'S below about 9, ODO cfs at 
Pittsburgh (DEIS pp. 4-75). W'1C."1 St..'"l'lllCr spill flCM'S a.re reg.i:.ated to r.-aintain 
the state standard at these flows, the.-e are only small i.'r,?rove.".lCn'cs ir, 
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dissolved oxygen between operatirg the projects as proposed and those 
estiirated to naintain state standards at the lc,,,,,,est point in the sag a.n:ve. 
That J:X)int is near the suspected .L abrupta beds belc,., Belleville L&D (Figure 
7). '.Ibe greatest estiirated inprovement would be in the suspected l=ality 
below Willow Island L&D, where the difference (..ru.ch is minor c::onpared to 
natural variation) would awroxi.mate 0.5 ng/L. Th.is largest change would be 
in a ran:,e just above 6.0 ng/L whereas the chan;Jes in estimated concentrations 
at the other two sites are in the rarge of 5 to 6 ng/L. Spillirg to naintain 
5.0 ng/L at flows below 9,000 cfs will not prevent dissolved oxygen 
concentrations in the verified L. abrupta bed an::i one suspected bed from 
cJrowirg below 6.0 ng/L where growth might be inhibited. 

For surm-e.::- l= flows (7Q10) , the 00 profile essentially matches the profile 
with no hydrn:,ower (Figure Sb) • '!his is because only the projects at dams 
that are poor aerators would be allowed to operate (m~c 1988). 

4.2.2 Fhysical Habitat and Host Fish 

There would be little chan;Je in the inpacts on j:hysical habitat at Muskin:,um 
L&D No. 3 wit.'1 this alternative (DEIS l'P· 4-78). Increase::l spillage 
requirements would slightly reduce the time when large fish would be 
entrained. 'Ihe differe.nc.e is small, hc,.,ever, an:! ,,arne entrainr:ient danages 
would contim1e. 

4. 3 IMPACTS OF FRlJECT OPERATION 'IO MEEr ANI'I-DffiRA!l.".TION CRITERION 

4.3.l Dissolved Oxvaen 

'Ihis alternative allows hydroelectric generation with sufficient spill flows 
to naintain a oo =-ice."1tration of 6.5 ng/L or better in all l=ations wnere 
t.his level occurs without hydropower (DEIS l'P· 4-78, and 4-79). 'Ihe value of 
6. 5 ng/L was selected from bio:).ogical data on fishes as a nini:mum 
concentration that avoids deleterious effects (Table 3), mostly to early life 
stages (EPA 1986) .. 00 concentrations below 6.5 rrg/L = frequently in the 
Ohio river basin even without hydroelectric development. Howeve.::-, spill flews 
were selected by the FERC (1988) optimization :moclel that would allow 
hydropower ge.,eration yet maintain this oxygen level merever it occurs nc,.,. 

Un:ler summer :moderate fie,., conditions (Figure 8), efforts to rraintain 6.5 rrg/L 
whe..-re it = presently would still cause a few tenths of a rrg/L drop in 
dissolved oxygen concentration in the Galli]:Olis pool at the L. ab.::-uota bed 
(DEIS pp. 4-80, Figure 4.3.1-3). '!his estiirate is mine::- compared to natu..'al 
variability, hCMeVer. Conoentrations could be depressed fro:n slightly above 
6.0 rrg/L to j:.:st below that value. Belc:M Belleville UD at t.-1e pre.51.lr.1Cd 1.,_ 
abrenta bed, DO could be reduced slightly to near 6.0 rrg/L. There would be 
little change in concentrations at presune:l beds belOv.' Wille,<,.> Isla'Kl L&D, 
where concentrations are likely to be in the 6. 5 to 7. 0 range unde.::- t.'1ese 
corrlitions. The biological effect on L. abrupta fror:i these chan;Jes could 
ar.O1..mt to a srrall decrease in longterm grc,<,,.>th an:! prrductio:1 by 10"-'erirg the 
dissolved oxygen =-icentrations at sumrrer m:de..--ate fla.., conditions ate the 
known site belOv.' Gallipolis L&D. It should be er.phasized, ho,.>ever, that t.'1e 
predicted decreases in dissolved oxygen are the rraxirmllll expec"..ed irrpact of 
hy:lropower a"'ld are minor ccrnpared to natural variability in ro. 
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Levels of impairment to be expected for fishes at two age 
classes in nonsalmonid waters at different 08 concentrations 
(US[PA, 1986): 

a. Early Life Stages 

0 No production impairment• 6.5 and above 
o Sligi:t production im;,airment • 5.5 
o Moderate production impairment• 5.0 
o Severe production impairment• 4.5 
o Limit to avoid acute mortality• 4.0 

b. Other Life Stages 

o No production impairment• 6.0 and above 
o Slig~t production i~pairment = 5.0 
o Hode•ate production impairment • 4.0 
o Severe productio:1 irr.pairmen: = 3.5 
o Limit to avo~t acute ccrtality = 3.0 
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At surnrrer low fla.>s (7Ql0), fe. projects would operate. 'J.hus, the ro 
concentrations for this case are essentially the same as with no hydropower. 
There would be little additional ilrpact on L. abrupta at any site beyorrl the 
naturally stressing conditions (Figure 5b) . 

4.3.2 Physical Habitat and Host Fish 

As with Alternative 2, there would be little charqe in the physical habit:.t 
difficulties at Mu.skinaurn L&D No. 3 with this alternative (DEIS pp. 4-81). 
Increased spillage requirements would further slightly reduce the time -.'hc."l 
large fish would be entrained. '!he difference is small, ha.1ever, an:i some 
entrairnrent daJMges would continue. 

4. 4 PROJECTS SEI.ECTED TO M:INIY.IZE IMPACI'S TO ALL TARGEI' RES<XlRCE.S 

4.4.1 Dissolved Oxygen 

The dissolved oxygen criterion urrler this alternative was the same as for t.'ie 
antidegradation alternative; other constraints were applied, hawever, that 
altered the projects that would operate arrl the spill flOIJ regi.'re (DEIS pp. 4-
81 to 4-83). Dissolved oxygen concentrations an:i their expected biological 
effects at the kn=n or presumed L. abrupta sites would be essentially 
identical under this 
alternative to those seen urrler the norrlegradation alternative (Figure 9). 

4.4.2 Physical Habitat 

The principal effect of this alternative would be elimination of potential 
dar.lage.s to any surviving population of L. abrupta in the lower Muskingum River 
below the proposed ~kingum No. 3 project. 'Ihis project would not be 
recommended for develop:nent urrler t:us alternative in order to protect the 
tai~water habitat fr= physical alteration (DEIS pp. 4-84). 

4.4.3 Host Fish 

Projects near the con.fi..rmad or suspected L. abrupta beds would be licensed to 
operate under this alternative, arrl spill fl= would be the same as in 
Alternative 3. Therefore, fish rrortali ties due to ent.._""airnrent should be the 
sa.'re as in Alternative 3. 

4. 5 SIQITFICANCE OF IMPACTS 

T.1e L"Y.i.3.."lgered Species A:::t of 1973, as amen::led, requires the federal agen..., t::, 
de-::e::-::-i."le whether its ac-cion will "affect listed species or their habitat". 
F3C s'C.aff has de";;errr.ined in its biological assessment incorporated int:c its 
DE:s t.1,.3-;: the proposed develoµnent of hydroelec-w:-ic projec-...s in the upper Ohio 
Fiver basi..., cocld have sone effect on L. ab:cupta, the pink mucket pearly 
r.c.ssel. The additiora.l inforr..ation provided in ti'..:.s report con.fin:is staff's 
pre·,ious conclusions rorr---ern.in;; this species presented in the DEIS. Staff's 
conclusions on these effects, cor.tained in the previously prepared biological 
assess::ent ard those included he..rein, are based on the be.st est:ilnate.s of the 
environre."1"3.1 require.'Ik=."lt.s of the species (using analogy with other fres.'lwater 
=sel species where necessary), the locations of =nfirmed arrl suspectro beds 
of the species, an:i the est:ilnated changes in water quality (IXJ), habitat, ard 
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River Miles 3elow ?ittsc:_1rgh 
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Fi;:.i:-e 9. Ohi~ River q: ~odel res: .. Jl:s for st.:m:":ie; m~dera:e ~:ow ccndi1ions. wit:-t spi:, f:ows to 

rr;a!::tain 6.5 r.g.'L wherever they oc:::u; prior to hy':m;::>o·.ver df:!vei::;.xner.t u:ider AIIernat:ve 4 

t:'7a! p..-cte::s ail ta.~ge: reso:.1rces. So;.;r::e: r=EHC (1983}. 
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fis.'1 hosts that might be caused by hydropawer developrrent. There are 
L-:p:,rtant uncertainties in this infornetion, however, that prevent precise 
definition of impacts. These uncertainties are discussed in section 5. 

The inpacts were detennine:l to differ with alternative developrrent scenarios. 
FERC staff believes that the preferred alternative 4, "Projects Selecte:l To 
Mi.nir.ize Irr.pacts To All Target Resources, will have no derronstrable effect on 
populations of L. abrupta, for the folla.ing reasons: 

a. Dissolved oxygen concentrations will remain close to levels no,, occ.rrring 
in the vicinity of a confinned population of L. abrupta dc,,mstream of the 
Gallipolis I..&D and two suspected population sites belc,,; Belleville I..&D 
and Willa,; Islan:l UD. Small estima.ted reductions of 0.5 ng/L or less in 
average concentrations are insignificant o:mpared to existing variability 
in ro, an:l they would be largely offset by aeration of riverflc,,; by 
turtiines, .mi.ch may airount to a few tenths of a ng/L. 

'Ihe estima.ted maximum oxygen reductions bela. Belleville and Gallipolis 
due to hydrop:,.,er development are to levels only slightly belc,.,; the 
concentration of 6.0 ng/L suggested in the literature to be the level 
belo,, which norrral lorq-tenn growth of .freshwater mussels is impaired. 
'Ihis limit is poorly d~ted in the scientific literature, h=ever, 
and may have an error associated with it that is as great as the 
estbrated decline in ro levels. Freshwater mussels as a group are kna,m 
to tolerate l!Ulch lc,,;er ro concentrations (to nearly ze=) for perio:is of 
days, suggesting that they could sw:vi ve s.'1ort-terrn transient lo,, ro 
concentrations so lorq as the estima.ted average is maintained. [X) 

concentrations significantly l=er than 6.0 ng/L would occur only as a 
result of comitions =ing without hyd..--opower; the proposed 
hydropa.a- projects are not capable of lwering ro to lethal levels. 

b. 'Ihe tailwater of Muski.."lgUl!l l&D No. 3, .mic:.'1 has recently held a 
population of L. abrcmta and rray still do so (although no recent 
roEectors have fourrl live specimens), ,,ould not be rec:or:trrende:l for 
developme.,t in order to protect riffle and run species. 'Ihis is the only 
locality where significant habitat c..'"larqe detrimental to a knc~m er 
likely population of L. abrupta was predicte:l. 

c. Although entrairnre.,t in hydropc:Mer turtiines will kill some fi&'"les, it is 
un::::ertain but viewe:l as unlikely that this source of additional mor...alit.y 
would significantly reduce populatior.s of t.'1e presumed fis.'1 host, the 
sauger Stizostedion canadense, or of a.'1y ot.'1er host. 'Ihe..-e is no 
inforrration available, however, relating fish n=.bers to the strc.r,g--J1 of 
rr.ussel populations. 

d. l-'.aintenance of dissolve:! oxygen of 6.5 rrg/L in a:ceas of t.'1e river whe..-e 
these levels now= might allw oxygen to be only slightly degraded 
(by 0-0. 5 rrg/L) to levels .mi.ch cause only r.c:lerate to slight impai.,.vmer.t. 
of fis.'1 pro::l'..1:::::ion in the vicinity of L. abrupta beds. It is spe:::ulative 
1-.nether this decline in production will be enough to cause a loss of 
numbers of host fish that is significant for 1m.:ssel populat.ior.s. 

If ot..'1er alte..--natives oor-.sidere:l by FERC staff (1988) are selected for 
:icer.sing, t.'1e results of this assessrrent. would be sar:ewhat different. 
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Differences among alternatives are not great for dissolve:! oxygen in the 
vicinity of the confi..rn,e,d or suspecte:l L. abrupta beds between Will= Island 
L&D and mid-Greenup pool (Figures 5, 7-9). All of the differences are minor 
because the proposed projects have little effect on [X) in these reaches. 
Reduce:! spillage requirements could cause a somewhat larger entrainrr.:mt loss 
of potential fish host ( s) . A decision to license a project at Muskin:,tmt L&D 
No. 3 might eliminate or reduce the value of this tailwater as a site for the 
present population (if it exists), which is likely to be disturbed by 
realigrnnent of the flows in the river channel. surviving in:lividuals or a 
restocked population may be able to survive there after reestablishment of a 
substrate equilibrium, ho,;ever. 

5 • ADD;PACY OF THE DI\TA 

FERC staff believes the infonration provided in the DEIS was adequate to 
determine the effects of the propose:! hydropo,;er development on L. abrupta. 
The additional information provide:! in this document refe..--ences many of the 
conclusions reached in staff's biological assessirent incorp::,rated into its 
DGS. Based on that assesssment, and the additional inforr.ation provided 
herein, staff therefore concludes that sufficient inforr.ation exists to 
determine that the propose:! hydropo,;er development of the upper Ohio River 
&lsin, under each of the four alternatives, is not likely to jeopardize the 
continued existence of L. abnmta or result in the destruction or adverse 
nodification of its critical habitat. 

Although the FERC considers that overall the information is adequate for 
rr.aki..""g a reasonable judgement, certain types of infer.nation were lacking in 
t.'"1e scientific literature and were not adequate to pre:lict brq:,acts with a 
great deal of certai:lty. nus inforrration concerns the follo..,ing subje...-t.s: 

a. There are no thorough locality records for L. abrupta in the study area. 
If additional confirmed localities are determi.'1e:l, ho,;ever, then the 
e.•da:-gere:l status of the species, already questioned in the USFWS 
Recovery Plan, wo;.ud be in doubt. Fur...her surveys of the Ohio River 
basin are desirable, especially in the zones in which the USFWS has 
suggested that populations should exist (Apperxiix II). 

b. The species' physiological and ecological req..iirenents for physical 
habitat, dissolved oxygen, and other features releva.--it to hyd.'"Opa,:er 
develop:,,e.'1t are not kn= with certainty. M-..ich of the info:r-:.iation used 
herein has been by analogy with other species of freshwater mussels or 
1.-:it..'1 t..11.e general mussel ~..mi.ty with w'h.ich L. abrutt..a associates. 
hlthou,)h this intonation is useful, a more certain judqe.-nent could be 
r:ade ,:it.'1 more species-specific data. 

c. r.ata on long-tenr. ard short-tern requireme.r1ts for dissol vfrl OX}'gE..!1 by L. 
2.lc=ta (a'"d all r.iussels) are especially needed. The experi.':lE!ntal da'::.a 
·,hic.'l fo::::ns the basis of an opinion t.tiat 6 m;i/L [X) is neede::l ,for no=a::. 
grc,,r.:h of fresb;ater nr..issels (L'lllay 1971) s.'1ould be publis.'1ed in the 
refereed scientific literature ardjor confirmed by in:lepe.n:le.'1t researc:.'1. 
It is difficult to obtain such experi.Jrental data on a species vmose 
=..irrence is so linited, hcs;ever. 
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d. 'lhe definitive fish host(s) remain unclear in the recent literatu..re, even 
though there seems to be same concensus in the older literature that it 
is sauger. 'lhis uncertainty nakes it difficult to assess the possibility 
that loss of host(s) could cause loss of the species. D:tailed lifo 
history infonration would assist preservation of the species. 

e. Entrainment damages to fish p:,pu.J.ations are not well quantified, so 
damages to the mussel's fish host(s) rerrain uncertain. Furthen:-ore, 
there is no infonration available relating fish numbers to the st.reng'-...h 
of rnusse.l populations. As discussed in detail in the DEIS (FERC 1988), 
neither acau:ate estimates of the inpact of entrainrre."1t on Ohio River 
fish nor effective fish protection devices for the Ohio are available. 
Resolution of the entrainment issue would aid in evaluating bpacts on 
freshwater mussels. 

6. SUMMARY 

Installation of hydroelectric facilities at navigation dams in the upper Ohio 
River Basin is estimated to have same inpact on the en:langered freshwater 
mussel, I,anpsilus abrupta, that varies with the development scenario selected. 
FERC staff judges the .ilTlpact of the preferred alternative to be so srrall as to 
be considered no demonstrable effect. FERC staff believes that none of the 
four hydropower development alternatives examined in the DEIS would be liY.ely 
to jeopardize t.>ie continued existence of L. abrupt:a or result in the 
destruction or adverse m:x:l.ification of L. abrupta =itical habitat. 

Under Alternative l (Projects as Proposed), reduced dissolved oxygen 
concentrations (that are the cumulative result of reductions in aeration 
capacity of existing structures) by an estimated n-aximum of 0.5 ng/L at a 
confirmed L. abrupta l=ality about 14 miles below GaEipolis L&D could lc,..;er 
lr'..JSsel growth t.>iere by an unquantifiably srrall anount during 30-40% of the 
t:L":Je during sumner nonths. 'lhe ro reduction would = from just above U1e 
6. o ng/L concentration that is the reported (but unsubstantiated) lower lk.i t 
fo:,:- nomal growth to just below it. Thero reduction that could inpact 
grcw-...h would, therefore, be <0.5 ng/L. L"?'lcts to L. abrupta from lcwered ro 
at two localities that the USFWS considers likely to contain the species a.-re 
est:irated to be s:L'llilar or less than at the confinned site, although e>-.isting 
ro conditions are less satisfactory at the site below Belleville L&D. 

Detrimental changes in the physical habitat in riffles and runs dav.'P.strean of 
:-1"JSki.--gurn L&D No. 3, where L. abrupt:a has =...-red recently, are predicte:l 
with t.>ie project as proposed, and the DEIS does not recor.tmen:l the project fo:,:
lice.'1Sing at this tir.e. P.:lysical habitat cha.."1ges are not anticipated at othe:,:
L. abrupta locations. 

Rem;.ctions in nt.."llbe..'"S of fish hosts (pres-l!llably sauger) for glochidia 
dispersal due to entra:ir.ment. nor...ali ty at nea.'i:ly hydroproj ec+..s r..ight =cur. 
The:,:-e is little infonnation available for q=titatively li.'1J.-.i."1g host fish 
abundance to the strength of mussel populations. The :i..r.pact is judg'a!d to be 
=all, howeve:,:-, because sauger are not especially prone to nove.":Jent betwee."1 
poocs (base:! on r..igration studies on the Mississippi R.ive:,:-) a'"ld sar..e of t.>ie 
nost productive sauger fis.>ieries in other rive:,:- sys~ are below multiple-use 
cl.all's (e.g., on t.>ie Tennessee River). 
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For Alternative 2 (Project Operation to Meet Dissolved ()){ygen Standards), v.nen 
summer spill flows are regulated to naintain the state stan:l.ards, there are 
only minor impruvements in ro =noentrations (cnrpared to Aternative 1) at the 
suspec>-..ed L. abrupta beds belaw Belleville 1.&D and Wille,., Island L&D. 
Spilling to naintain 00 stan:lards, hcr.>ever, will not prvent ro =ncentrations 
in the verified L. abrupta bed and one s--ispected bed from dropping belcr.> 6.0 
rrg/L where growth might be inhibited. There would be little change in the 
ir.ipacts on physical habitat (cornpare::l to Alternative 1) at Muskingum L&D N,,. 3 
with this alternative. Increased spillage reqc:irements would slightly reduce 
the ti.me when large fish would be entrained; hcr.>ever, the difference is s:,iall. 

Alte..."'l"lative 3 {Project Operation to Meet Anti-Degradation Criterion) would 
cause a few tenths of a rrg/L drop in 00 =ncentrations, from slightly above 
6.0 rrg/L to just belcr.> that value, at the L. abrupta bed in the Gallipolis 
pool. At the presumed L. abrupta bed belcr.> Belleville l.&D, IX) =uld be 
reduoed slightly to near 6.0 rrg/L. There would be little change in 00 
=ncentrations at presumed beds belc,., Wille,., Isla"Xi L&D. The predicted 00 
decreases are the =.imum expected and are minor =rpared to natural 
variability in 00. As with Alternative 2, there would be little change in t.'1e 
physical habitat difficulties at ~ L&D No. 3 with this alternative. 
In=eased spillage requirements would further slightly reduce the time that 
large fish would be entrained. 

Under Alternative 4 (Projects Selected to Minimize Inpacts to All Target 
R==es) , 00 =ncentrations and their expected biolo;iical effects at the 
known or presumed L. abrupta sites would be essentially identi•.::al to those 
seen under Alternative 3. Spill flows would be the sa.= as in Alte.."'l"lative 3, 
therefore fish m:,rta.lities due to entrainment should be the same as in 
Alternative 3. The principle effect of this alternative would be the 
elimination of potential damages to any survivin;J population of L. abrupta i.'1 
the lower Muskingum River below the propos,:d Muskin;Jurn No. 3 project. 
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APPENDIX I. Letter from K. E. Kroonemeyer, USFWS, to W. Fowler, Milex, Inc., dated April 

6, 1987. 

United States Department of the Interior 

Mite:-::, :nc. 
91 Ne·..r~ury Str'!e:: 

FISH AND WILDLIFE SERVICE 

Cclu~bcs FielC Offic~ 
6950-~ A~~r:cuna P~:.-~~~y 
~e~~oldshur:. Ol•io GJC~3 

Bcs:o~, l~ass~=~~sec:s C2).l5 

Dea-::- r:::.-. Fot:ler: 

t.e have re\."iewed t~e Fe:Orua:.-y 26, :.so7 !"ev:.sed Eiologica: Assess=:e:-..t of 
t:he e!:!:ec:: cf the· !{:..:.s1::!ng--..:::. Loci-: a~c! Da.~ No. 3 hyC.:.-oo:?lec::ric ?·rcjecc o::. 
the pir:.}: t::uci::et pearly :::iussel. La-~si!.is r.irl:::...::.uia<:a c-:- i.a=.;,silis al:r..::.r:ta. 

This le~:e: is prepared in 2ccor~aDce ~ich provisic~s of the E~da=ger~d 
Species Ac:. cf :.973, as ac.e::icie.::. a::id provides ir:.fortal consulc:aticr-, .. 

r':>..:s:Zinguc· LoC.k ·anC: Dae. No. 3 consists cf c.n 840-fcot loiJ.g U':"',ccn::-c:.leC., 
::o::k ::.1: c::-:.::· Ca:=. vi:h a co::.::=e:-e cap. The lock is :ocated i=. a 
5,400-::oot: lo::.g, 75-:'ocr: lo!de can..a.l a:cng the le:::'t bad.:. of the =!ve.:-. '!!--.e 
prc?Cseci hy~::-oe:ect:-ic projec: woul~ re~!rec: !lo~s f=c= che ~a= sptll~ay 
throus:: ti:o hyCrat::ic t-.:.:-'::i::aes.. As ?t'O?cseci, a:1 :.:-.:a::e. cha-:1.ne!. t..•oulG. c~ 
cc~s::~~c::ec! ·.::;:ist::e3.o;:: c!: 2::.::. a':'cu~C ::!1.e :-:.gh: a':u:=e::.t o: c.he C:ac:.. =-o•,.·s 

~cul~ pass throu£h the prc?cseG. pc~ernocse a~ci be =eleased to t~e rive= 
·.·:.a a 2::0-.:cot lo:ig tai:.::-ace. 7:-le ;,cwe::-:icuse -.:oulci cc:-.;:ai=. {:";."O 3. SOC c:s 
:-.:.=~~~es ::-e~•1!ri~g a t~:il capa~:.ty c~ 7 ,COO c!s. 

D=- 2~v~t H. St~=s~~=Y, c: che C~!o Sta:e D~!ve=si:y ~~se~= of Zoc:cgy, 
~-ro-,,.-:.Ced >:::-:;: Ki::: a re?o::-: o:: :::e sca-:u.::; c: Lc:.:::,si:is a';::,..:::i:c. ~.-:..::-: 

~!sslssi~~i R!ve= ~r~~~2ge ~~s~~- ~ 1!n~:~ ~ec~:~ !o= ~es:e~~ ~~~e 
:::::.:::: c.:-~ ~::-,c:'ie: :c-:: :::-:.c :•'.i.:.73.::.:. ::;,~::.·.·c:: <:i::"C ._.e:::,, Cc,..:.C::":.:l a.rid <a.l:e 

:-t.::-:s c: 



-37-

J. The above habitat (2) consists of relatively shallou~ fast flowing 
vacer eve~ a fir~. stable. gravel-cobble substrate. 

l.. '!his species vould. riost li!~ely be found 1n the Huskingu:::i river eain 
steo only; anc! only fro::. r..uke Cliute Dam (No. 5) dovnstrea:::i .. 

5. !~ithin the lcuer Hus~ir.~u:::i ?.!.ver r.::i.ns;e descri~eC above. it is cost 
proO~ble that Cb.is soecies occurs in the first 1-3 oiles do~nstreao 

2. 

fron c!,1rr.s ~. 3. L, ~n:l 5. 
cu rpose.s.) 

(D~ra No. 1 has beer: removed for navi1;a~ion 

S. A z~e.:.c~r r•Jr-:'....,: o: ~=-e~:-, or r2l.ati\·el:• fres"' st1e:..!.s of L:::ir.:o;:;:.l:s 
at-ruota h?.v~ ~'?:E:"'. fnunc! at Lock a;id na·n NunCr=:: J ac Lct,ell tnan ac ar::, 
othe!' site en ::be :ius~~ir.g•..:1=': River in recent year::;. \Jc r.ave not see::-. 
any livi~g ~peci~ens fro~ t~e ~uskingu= River in rece~t years even 
though the occasional collection of f~c~h she::s inCicaces their 
continuing ,resence. 

Al:hough no l!ve soeci~~ns have been seen or collected at Lock ant Dam No. 
3 i.n recect years, there is no concll!sive eviGence chat La=psilis abn.:p:a 
does not exist 1~ the proooseC project area. ~1th this in ~ind, Dr. 
Star.sbe:-y rccot::rnendeC the follo~i~b ~itigacioa ~easures co preserve. 
i:prove, er er.pand the habitat for La~~silis abruota at the s~ce. 

~- ~ai~te~a~ce of the natura: regicen of ~acer flo~ and ~a:er 
te=perat.u re. 

2. Ass~rance o: aCe~ua:e su!pe~deG orga~ics of the type u~ed as food by 
:he unic~i.Cs in quescio~. 

3. Precauticnar-y ~easures co avoid adding any toxic ~ateria:s to t~e 
:-ive:-s c:- t~e. re=ioval of any "C:ate::-:.a:s necessary to the cc:-.::::::.nued l!.fe 
cf :~ese S?ec!es. 

L. Avcita~c~ c! a~y changes which woul~ sig~!!!canc!y ciec=ease :~e 
species ~ive:-sicy c~ ::~e f!shes a: chis sice, :-ed~ce pc?ula~:::.on si:es 
c:- al:e:- ::':ei:- c::ve=e~:s (:'eeC.i.::g fcr~ys, CreeC::..::.g :-u~S 7 e:c.) 

5. :ai:::.~s ::easures cc ::.::s~ra :ha: :.r.e .. ·ate:- ·e=:lue~::: :":-::= :=-:e ~e:-,e:-ating 
uni: ,-:n;,.:::..:"'. -:-2-0 ...... c-::- :::'.:e. :-::.-.,~:- ac :~e r:ircs,;;.~: ...:.e.::- s::e • . .::..::-: ::r.e s2.:::~ c:
.::..::::::-ove:.: ::;·-.:.:2.i::: c::· ::-,e i:c.:.a:- C:.!:-:-e:~:::y cass.::..:i.g ove:- ::je c~~- .!..~ I 
'.,;::C-::=:-s:.::..-.:-: ::.:. :he c,:-• .:.:· :-escc:::-;:e so'.!:;;:"1c ~.-. :.:'i.5 :':?::-:::.ii:. :i.y.::-:,e:.ec::-::: 
~:-ojec: is _:~e ene:-;? he:~ ty :~e ~a:e:- :~ove :ne c~~ ~y vi:-:ue of i:s 
:-:::.~h£::- e:e•:.,:::.c:-:. 7-.,eo:--2:ic::.::..:.v. a: :e:.s:, :!;is c:,ulC i:e occo:::;:lisheC 
~i:hc~: :~e ~1:e::-~:.::..c~ c~ a~y 3ac:o~s c::-i:ic3: co c~e b.::..c:a ct :~e 

::-: '.":.::.ve :-eco"::-e:--.rieC:: _ .. _._,, ___ ..... c.:· :l:::.~ c.:s (JC ::.•.!::-cer:: ::.-: =e~:--. Z-:"'.;"'.L.:!..l. 
f:c::) ~c:- :~e A~ri! - :~~~ 3~ :~ •~ pc::-~c~ a~~ t.S2S cfs ~:c ne:-c~~= o: 
::-:ea:-: a:-:~L.:al :"lo._.) :·a:- :'";e. '!'":::;:.::.i:-:Ce:- o: ::;eye::.::- • .Jul~·:. - ::arch:~. 

.., --,, . ., .. ... ";" - ~ - .... ::-:.3.: :..: ::-:e 
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th3t a flo~ of l,000+ cfs ~uri~g the July-Xarch time pe~iod provides 
adequate velocity anrl depth over the substrate. \Je v1ll accept 1.000 cfs 
as the minimum flov. ThP. recoc.mendation of 2,280 cfs for the April - June 
ti~e period voulrl still reQain. ~ith this understanCing. Hitex, the 
consultant for Upper H.ississip~i t.later Ccr:.par:y, has developed the 
~ol:o~ing oiti;ation proposals: 

l. Project onerat!.on l.'i:l l.Je subject to a continuous ttinit:::ui:::: flov as 
confiroed in physical oodel tests. The range vill be l,OOJ to 1,520 
c!'s fror.i July tc ~arch. These arc 165 percent ar.d 235 percent 
res,ectively, of t~e 7QllJ llow. A mini:-,cr.i fl.0 1-1 of z.~30 cfs ...,ill be 
sair.tai~eG :r~rn Atril ~ to J~~e JD. 

' .. 

A detaile~ eros!on dnd sedi~enc control plan ~:ill ~e oreoared prior to 
cc~cr.ce=i.e:--:.c o( constr-uctior-.. tli:-i;:,er :tissis.sippi will consult ,:icb the 
o::~3.. CEPA. USFl-!S, and L:SEPA in preoaracion of this plan. A primary 
gc.;.l \.rill be co cinici::e int:oriucticn and resusf?ension of river 
seC..i:::;e:--.::s. 

Upcer t~ississioni wil: operate the fac!li:y in a strict -~un-of-river
o.ode. 

4. Upper Hississippi vill operate D.O. mo~itors at the projec~. In the 
event levels Crop belo~ the state standard as a result of hyCropo~er 
operations, aerators ~111 he :un, or ciniou= flc~s increased to 
whatever level is necessarr-

S. Cpcer Xiss!ss~ppi ~ill field survey all areas to be Credged prior to 
actual dredzinb· In t~e event any spec~~ens of La=osil!s abrJpta a~e 
£ounC, th..!y "'"ill be r.ransplanted. using ::i.e:hods approve·a by the Ft.lS, 
to loca:~o~s arprovee by the FWS~ 

6. Upper ~:ssissippi ~i:l schedule dredging a~d other Cis=-upt~ve ~~-river 
operatior.s to avoiC ti~es 9= =axicu~ =~ssel se~sitivi:y :o tc=b~dicy~ 
7he best ~i~e ~oclC be !ro~ la:e fa:l to early ~in:er. 

Sto~!C :he a~ove co~:itiocs ~e incorporate= i~:o the projec:, this 
?rec!~des the need fer !u:che:- ac:ion on c~is projec: as ~~~~ired by ~he 
~SiJ E~~a~gereC S?eci~s Ac:, zs a=enCeC. S~o~l= t~e ~=oje~: be :oCi:ieC. 
C:" :he above cc:;C.:.c.::.cr;.s !':~: be i~:::c:-oc:-a:ef. c~ ~E:11 i~!o:-=ac.ic!i becc::;e 
..;•.•;:i,i:..a?::.'= :t-.at i0Cica:es lis:e:: o:- ::::-o:::ic~e~ spe:ies :7.2.y be 2.:'fe~:eC., 
co!':su::a::on s~~~:.~ ~e i~i:ia:eC. 

::-• .::.:2:-. ~:1.:=:c: 5 a".:o·✓ e. :: s::zt:e:s ::-:a: ::.: a:cy l...;.::-:.:-s~!is At::.-·..1:::2. are :"cu::.C, 
:~ey ~i:l ~e :r3~s:-:a~ce~. 7~is ac=ion ~=~~~ =~~~i~e cna:: a Federal 
er-,Ca::.3:P.:-ed s;-o::::.es ;:e:-:-,::.: ::e c:i:~i~e"C. ::ie :;e:.-::.i.: c.a:: be o:::ai:::ec'. !:-o::. 
C'.J~ ?.eg::.c:-:.::. 8:::i~e ::.:i :,.-i:-: :-:.::.::.e$, ::.:.nnes:::.::~. ::i: H::.2.l 2:s:s:.s: :r-:.e: 
~~=!!can:::.~ o~:2i~:::.; ::~!s oe:=i: ~=~o:.- :o ary =e:oc.3:!cn ef~c:.-::s. 
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~e appreciate this opportunity to com::1enc on your proposed project. If 
you have any Guestions, please call Ken ttulterer at 641/469-6923. 

Sincerely yours, 

cc: Chief, Oh!o Division of ~;11~l!fe. Colucbus, OH 
Ohio D:~ .• Cutloc~ ~ecreation Serv, X. Colvin, Columbus, cu 

4. 
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APPENDIX II. Lener from Charles. J. Kulp, USFWS, to James Keany, FERC, dated September 

28, 1987. 

UNITED STATES o,,,.tr:-_,_1·
1
l 

DEPARTMENT OF THE ll;<TERlOR'.99/ ., ;,fp _ 
FISH AND WILDLIFE SERVICE 0(f '€ ·rr.:.-._, 

SUite 322 ~--. 17( 
315 So<!'.:h Alle-i Street. '.,, . . : .. :, .··,. • ~: J3 

State Cbllege, Pennsylvania 16801 . 'r c..;' '.'t;1,, 
. .· .. - ' 

.H:::'. Janes Keany 
Eo::>lo;;ist: (308RB) 
Fede..-al Ene..."'gy Regul,,.tory o:mnissicr. 
825 Na::th Capitol S'-...reet., N.E. 
hashingtan, L. C. 20426 

Dear .H:::'. Keany : 

Se;:r-...e:nber 28, 1987 . '/,\• 

'nlis ale..,ts you to sig:-.ificant ne,., biological data f= the Chio Rive= 
pe::tain!ng to a fe:lerall}~listed endangoered m1ssel. en August 13, 1987, 
biologists f= be Fish a:1d Wildli.fe Se.."'Vice and the ;.,...st Vi..'"gi.~.ia Depa....-t:rent 
of ~ Res::,.J:::-ces, Water Re9:l!..l:rces Division, collected t.'>e pink, mucket 
pe=ly m·ssel, La::rccills alruo'-..a f= the i.;:per Gree.~ p:iol ~ ri.v:i=l-.ile 
292.0 an::l 292., nee= t.>ie G::'eeru>ott= light an::l daycarl: alcng the right bank 
just da..':'S'..rean: a:' Smal Rtn. I=osilis al::::u::,--..a is l.istec. as an enda.'>g"-""ed 
species by the Service urrler the En:iange .. --ed Species Act of 1973. A =sel 
p:p · ~ a --..ion at the site ..-as di.scov,,..rec by Se..··vice and W,::ta pe..-scr.:l"...1. in 19 8 5 , 
rut L. ab::u::,'--..a ..-as not en::oun te..--ed at that tiJ::e. ':hes e · data are ~ .. .ed to 
be P-Jb::..is.hed 1.."1 ~ Nau--..i.lis in 0::---...::,::,er 1987. '!his reac±1 o:: the Chio ~= 
;..:as also id.e-rt" ~.; ed. .L."1 t..."l? Se....rvice I s ~ E:fX.X. :.. enti tle:i 
A ?.'lvsi.cal e..--rl ~olocicaJ. S:1..-.9e'V' 6~ t.~ Chio Ri .. ~ lsla.."'i::.S as hav-i.."1g 
sis-:-.i..:ica:-.'t r::csse.l. reso=ces. 

::::::- . Pa:p.~ ':'a.ylc::- i.de!lti.::ie:: te...'1 s.i tes in the rea.c::-t l::et-...iee.-i ~.J ... i:;x:>l.:...s :.:x:k.s 
e-.-C I:e.=l a.~ t.h9 cx::n:':i..ue!"'..::e of t.re G....J-a..'Xl~ ?i.·~ (ti·.~:..es 280 - 305) 
"'7'..i.C"l c::r::::e; nee S:.--ell xrate.::ial en t~ s...1x==e. ~ si. -:es ~-re b--aillecl b-J c-=. 
'2.ylc::::-- !:J7- n:::> n:.,ss;::,-1.s wci_~ a~-ent:J.y dis.---.~-e::. D=. ':~ylo:: did nd.:: ,::.:_-c_ 
~.-id e1::e c= :::t.!.S.SP_:s i:1 ~~ \.~ci:..i cy c: t.i--e G=-ee..~~ si. -:.e. 'I\.P-:"r::y--::ne 
~es l!--e kn::,;.,':i. to exist i...~· t..~ :-eac.'-1 s-..:... ....... 'e"jed. !7j' D=. ':2.y.i.c:.- a."X3 may exis-:. 
:..~ 't..')e ~~~ ::t.!S.Sel bed as well. Si.r'-...ee:-.. s;;,ec::.-es r'.a· ... "'= been ~i.:.~...ec. === ~•.,-e=.ile 292-292. 4: in-.....luc.:n; :.. a=-'...:::f"'..a. ~ s-~ t.:'"2.t. :.. a=~...a 
C.X:.s-:.s at C':-.°-.e= si.~ \..'7'.i.=:. ccr,.~ sl.:.i~le !"~tat. i....""1 t..~ Cr..io ?.i.va...=, 
es;:e:=:..ally in t:."'..is :-ea=:. 

-~ c:::.:ec•-..e:, :::.:sse.ls, incl').;.: :1; ....... ~-...a, a:: t..1-.e G:::"e2--~.....::c si ~ by 
!::-a.:. i.:..:.. .,g ( dc-... "e ~: ) • ~ n1siel t:e:., c= t.="..~':i si::e a..-rl S!'"' .a;::e , is loca tea 
;_ ~ .:. ~ to 23 :: eet. o: \,,;2. te..::- eve= sa. ~ , ca vel , cccbl e , a.-U. ::.a..:.lde.= st,;.!)S~-a::.e • 
- ~-"" ;....:as ,,........,,.--..,.: :.., .... ..,,. ........ - ~6 ~,..,~~~.::~a·~ :,---..=·-,'.:.e·v 200 ..=ee~ o:: ::::.· - ..__, - ........,..,__....i:;;,_ -· ,.., ...z.:::.... .I. ......., ... .., ... =- '-"'-::-' 0.::-':::"'- -.1, - - --

-.:.-:e s:-c=e.:..i."1.e. 'l!"e da::.::..:'..s..-::':. s;::e,r_i_es ,:_7 the l:Y~ a=e -=-1 l.:..::r-_i.o =asside---..s 
c=as::iC.""-:.s, (ele::::t"'.a::t e::!.=); ;.,;:;•:xr.a.:..as li~"":.":.i:-..a e3_-:..:..a~, (r....:i~k.~}; 
~ ..:la D-1..c;-'-".....U.osa D..!.St'.tlosa, ( pi.rrp:eback ) , a...-C P le:..L.~a c::::-"....a -=-..=r., { Ctd.o 
P-i. ·.,,~ pi~...oe; . 
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'lhe ele,m..nt ear and mu:::ket were presu:red extirpated fr= the Chio Ri ve.r. 
Pleunibema. mrdatum, cu,drula i:netanem, (nonkeyfaoe) , and Plethobasus 
cypnyus, (J:w.lhead), we...'"e relatively abun:lant in the populat:icn but are 
ccnside..'"ed :ra..-e by the State of Chio. Two adult spec:i.tnel1.s of F'uso:na.ia el::ena, 
(eb:x?y shell), represent a significant uprive.r range extensicn fo:: this -
species. 'lhe collection of 'lnlncilla truncata, (deertoe), is also unique 
since it was once very arurrlant 1.n the nainstem Chio Rive.::- but has not been 
L ep;.t. Le<l f 0:: awrc::ocima tely 7 5 years . 

'1\.lo adult speci.loc,ns of L. abruo'-c-a were collected, coe trale and coe feca.le. 
'Ihe male was sa=i£iced-at the site fo:: identification. 'nle fe:nale was kept 
a.live and l.ater ~ to Dr. An:lrew Miller at the !"'1ter,;ays E:xperln-ent 
Statim for research p.i..'";X)<SeS. 'I.be mtle L. ab..'U'.J'-..a arrl iep:.eSt=:itatives of oor 
collect.ioo.s fr= the site are aooessioned-at the OSU l'llseum of zoology. 

Section 7 of the En:1angered Species A....-t of 1973, as mnen:l.e:l. (16 u.s.c. 1531 et 
seq.), re:;r.,.ires that federal ag,eru:::i.es, in cx:nsultatim with the Se..'"Vioe, 
insure that their act.ions are not likely to jeq:zrdize the o:rrtinued existenoe 
of lC.'lY eoo.zm9""__red or threatened species or result in the dest:nrtion or 
advers,> rocxll fi catioa of c:ritical habitat. '.rrerefore, Service reo:::mnenis t'.at 
sped,. l att.entim be given to pcr..e:,tial ilrpacts on e.'i'.l.ange...'"ed m1ssel s frcxn 
ongoing and futu...-e p...-ojects within the following three reaches of the Chio 
River: ri vemil.es 28 0. 0 - 305 • 0, Ge J Ji p,li.s Lo::k and D= to the o:::nf luence of 
the G<..,ya.'"Xiott:e River; ri ve=iles 2 04 • 0 to 218 • 0 , Belleville I.oclc arri oa::n to 
the toe cf Buffingtm Islarxl.; and rivermiJes 172.0 to 184.0, beu.,een 
o::nfluenres of the ~ River and the Little Kar.a1,'ha River. Alth:,ugh L. 
abrunta has not been locate:i in the latte= two =-eaches, ha.bi tat o::ndi ".:.icns are 
suitable for their existence. 

In a=danoe with Sec-...i.cn 7 of t'>e llida.'1ge.re:l. S;?ecies Act., as a::-erled, 
inf=a.l o::nscltz'-...im with the Service will be :re:rmeo. 0..'1 a.-,y fe:ie.._'c.1.ly 
fu:-rled, lice1.Sed., c::" p:~i...,._ecl project •d.tJU.n these th,_~ ct-.i.o Rive= re.a.dies. 
~ inf=l o::os.i.ltat:icn wil.l be requi...'"ed 0..'1 tll p...-ojec'-..s which i::ay affect 
f=-es..'11.:ater m:·sse's, s-='1 e.s =-.--ci.al sa.-.d a.-.d g::-ave.l cL-edging, navigadcr. 
mai..-ite..-..=::e d..-ed;i.-ig, flee-...i.'lg, a..-,j/cr:- =ing facilities whlc:1 a=e located in 
t..°'"le t..--i=ee p:-eviously ne:1ticoed =eaches of the Ct-.io R:i ve=.. ~ e.x""...e.."'lt. cf t.1.e 
i:-..! a 1 o::r.sul t.adm Yl:i.1.1 be dete.::d .... ,ed on a c:a.se-i:,v-cas .basis !:J...--t sro.tld 
i--iclude =.,.,el si......._,,,ys by qna" "ied o:rscl t:a.'lt:s a;:p...~ l::T, the s,,_-vioe. 



'.!able 1. Oed: list of fres!Mrter m1sse1 s collected in the lJH)er Gree."l.:.:p 
Na!Vigatim Pool, with s;,ec:{ fie refe...--ence to the nusse.l bed 
=t:aining ~. aJ:xru;:,ta, Mason and O,beJ J Counties, 
West Virginia. Data fran 1985 and 1987 =bi.ne:l.. 

sc::ID,'TIE'!C NAME 

St::rcohi t.:s Uirlula tus Uirlula tus (Say, 19 87 ) 

"Ma.=i.as nervos,i (Raf, 1820) 

I.asn:im oo:pl.anat:A ( Bllrnes, 1923 l 

"Q.lad-. '"Ula g:..ll!drula (Fa.f, 162 o l 

. ~.ill, iretanevra (Raf, 1820) 

*Q.JMruJ.1; e-is!?' J 06.!I e-ist:· J os,, ( Lea , 1831 ) 

*A'l:ble:m plicata plicata (Say, 1817 

*Fusa:ntlZI eberu. (I.ea, 1831) 

..,...iso=tla f1ava (Raf, 182 0 ) 

*Pl.e'-..h::x>ast:!s cy;:cyus (Raf, 1820 l 

"?let...'-d..em =datun (F.af, 1820) 

"1::1.lio'--.io =assi.de:-.s c:rasside:,s (!.ama.rcx, 1619 l 

*?:>-...=:..lus a.:...t.:s (Say, 1817) 

113.ple.lea£ 

'.llu:ee ridge 

El:xX1y shell 

Pigtoe 

I:Ul.1.head 

Cru.o River pig'"..oe 

~·--eeh:u:n 

P::c.s.-le ~--s..'"e:l 

p;_-,J,;: heels?li t'"..e= 
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APPENDIX Ill. Letter from Dean Shumway, FERG, to C. Clower, USFWS, dated June 27, 

1988. 

Kr. Christopher Clower 
Elkins suboffice 
U.S. Fish and ~ildlife 
P.O. Box 1278 
Elkins, WV 26214 

Dear Kr. Clower: 

Service 

dUN • • . , 

Enclosed is the Draft Environmental Impact Statement (EIS) 
for Hydroelectric Development in the Dpper Ohio River Basin, 
Docket No. ELBS-19-llC. 

The EIS assesses the impacts associated with 2C proposed 
hydroelectric projects located at 19 sites in the upper basin, 
including the potential impacts of the proposed projects on the 
endangered pink mucket pearly mussel. 

Page 3-19 of the EIS provides information on the 
distribution of the endangered mussel in the uppey basin. ~his 
section o: the DEIS also identities sui~able habitat fvr ~his 
species in the downstream areas cf the proposed hydropower 
p=ojects located at Muskingu~ River Lock and Dam (L&D) J;o. 3 
(FERC No. 6998), Belleville L&D (FERC Ne. 6939), and the 
co~peting p=oposals at Gallipolis L&D (FERC l~os. 90(2 and 10098) 

Page ~-62 dis:::t:sses the e::ec--: cf the hydropowe:- proposals 
o~ t~e enCancered mussel. Pace 5-21 indicates staff's 
recon:rnen:S.ed ~lte::-native, alt.e;r.ative ~. Under this alternative, 
the::-e would be n-o hyd::-opower development at Mus}:ingt1m Rive::- ~&D 
Ne. 3 anC, therefore, no e=:ec~ o~ this endar.gered species. 
Pa;-e 5-29 p::--ovides sta'.:f' s reccr..mendations f:)r the J::-o-:.ecticn :,: 
~his species aisociated ~i~h hytrcpcwe= development at Be:leville 
~&~ a~~ Ga::ip~lis ~&D. 

3C 

s ince!""e:..y, 

?!""cjec-:. ?.evie·.,: 

E~c:os~::-e: D::-a:t E~vi::-o~~e~t2: I~pact S~a~e~e~t 
~er Hyd::-oe:ec~::-ic Develop~e~~ i~ the 
~ppe::- Ohio Rive::- 3asin, nocket No. ELSS-:9-:14. 
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APPENDIX IV. USFWS Comments on the FERC DEIS. 

l"ni1tcl States Dtpartment of the Interior 
• 1m- -

Mat>{ "' 
/J!\DOU. 

tlilHTtl! L"\.\JklJ.',,\11.'-:J . ..:..L l'kUJ!.(7 l"~t.\l[\\ 

\\'.~SHiSCTOS, D.C W,<{) ·- -- . 
ER88/4l8 

1,1s. Lois D. Cashe1i 
Acting Secretary 
Federt:l_Ene~gy f\egulato:-y Cor;,.:nission 
E::~ J'\o;tr; Ctpitol StreetfN.E.. 
\•;es~ini;ton, D.C. 20~26 

Dear ~.~s. Ca.stteU: 

', 

AUG l 'i~o? 

The Depe.:trr:er.t of tne Interio; has co:-ny!eteC :ts review of yc:.;r dr6.!t envlronmen:al 
i:11;,ect s:atemen: lo:- Hycroelect:-ic De\'eiopmeni ir. the Upper Ohio River Besinj O~io, 
Pennsylve:ii.s.t enc \'.'est Virginia. \'.·e ha\•f: t!"Je following comments unC recom:nende.:ions 
o:-i. the docur:-1e:-,:. Si=)eciti!:! commen:s e:-e e:-ic:osed e.s e scpers:e docu;-:-ier.:. 

F~S~ AK:J WILDLIFE CCCRDIN?-.TIO!--! . .C.CT .t-.N~ SECTlOh' 10(5; ISS';,;ES 

It is ou:- unde:-s-:.andi:ig the+~ FE?,C iriter.Cs tc heve the fineJ e:1vi:-onme~tal ste.temer.t 
serve es a licensbg docurr:en:. l.n this conte>.:ti FI::?.C has st&teC, (on pE.g-e ~-87) the: 
De?ar:rr:en:al cc!':"lmen:s :"ii.ed pi.1:-s:.i&.nt to the Xatio:ie.: Enviro:imeni.sJ ?olky Act {NE?.:..) 
will be consiCereG bY FE.RC to be the :nos: ct..:rre;;t recommende.tio:is fil~C pi.::-suent to 
the Fish end ~\:ildlif; Coordina!ion .;ct (?WCA). De?e.r::-nentaJ cornmen~s on a ;:ia::i:ular 
impact s:c.:e:-ne:.: e:-e provided ;>:1rsue.:1t to KEFA c.:1d do n:it re~reser.t comme:1:s 
;:,u:-s..:er.t :o ?\fC.~ o:- Se::ior. 'i o:· :he· E:idange:ed S;,ecies Ac: {ES.:..). Co~:;ie:i:s u:1de:
Se::io:-i :(:i~ o: ?i<C . .; arc ;,:-ovide:: \•:her: C:-c.:: e;::i?~:~e:::ic:1s c.:-e r:-,e.de evaile.:lie fer 1;;.6:5:,'I--, 
;:,:-c_-ie::. Comr;:e:::s unde, Sec:.i8:-i 7 o: ~SA a:-e p:-o,•:ded ·.,;J:e.: ?.;;i..C i:-:.i:it:.t::s ~:-'1e eo 
M"s•i1·-·:o- o- ..... ,,..~,- ""-.... ,., .. ~~e.1 ,i: ........ _ !>. C::: 

c--, 

----r- -· . . . , "- -. . . .., ...... : .. --./·~·, :: :.:-. .., e:..:.s:- s .s. .. e~ o~ ;,z~e ..,-~. r ::i=.: : ~s :-es;,.::."':.se :c o-.i:- co;.;mer-::s 0:1 ::::s ~~n ,. o:-;.,,, -"i .c.~ 

!.J;.v!~::.~i; ;"~'.-0~~:-;;:-::~~;;;~;:"":~~~~:~3r~·:i: :;;~::;_;{::;:~~.;~~\~~~~:·~ 
c..,, ___ ,,~ r.t.:,1;e1C,.;.!- :-'•"'.--...:: 00-S """'· co •. s~ .... _,_ .SSL!- .eSO ... llO ..... ,,,.:_, ,:i_._.l ..... 10\.,,i:,,-:s.n ... _ 
::ie:-e: is i;1s;..;t:'"ici-::-.: i:-.:"c:-rr,£:.io~ :-o de:e:--::-:i'."le w:le:he:- :.;"ie s12.::•;s :-e~c;;,,;:e:--.d.!:.:(~ e:-e 
co:is'.s:e.:-:: ... .-:::-; ::---tose c: ~:--1e :i·.1s. ?:.!:-:he:-;-:;o:-e., ::-l!s Coes no: :--:::le::: :hes?::-:: ::.~he 
??:-. s:;.1~e ?:;:?.C's e::ic-.; ::-:e~· J.:-1:t. f:.::t!:--e ::,;,;:;:-:--:L.:;;::ies :c :-eso~ve iss1..,es o:-i ::-i::ivlC:.:a.: 
li:.:-er:.s'.:-:g c::.-:io:-:s. 

;·a~:~~jl ~~: !}~~ :~:~~7; :~e;~~~~} 1~/:~~~;p~;~e~ ~ :~sl ~tf;i~~~s~c] i;~~t~~~:u::e: ~~~;~~2~e 
;::a:-:i~s e: c.:-:y :i::-,e :: ::c•:-,:T~:s e.::sE. :: :::::.C: ::-.:e:-:ts :c 1.:s:e t;i~se e;;,·i:-o:-i;-:"1e:-::.e..l 
Co~-..::::e:::.s c.s ;:s.:-: ::,* :r.e Si::::io~ l•:<:) ?:-0cess: ·~~.€'.", :c{~:- ds:us:s!c:"iS sh:.;;~,: t,e ?:-es12:-.:e~ 
::-: a ::.Pl::::-£:e ~"':-:io;-: ::1.s:: c::-,:-:::ains S?e::f:c :-e~c:7;;:;~::::.:.:10:1s f'.):- ea::~ p:.:::jec-:, .s Ct.:6.iie~ 
c~s:.::i.:ss:c:-: :: 2.~y tis.25:-ee:-:-:•- ,:.s ,,,.::.- :::-: ?1·:s, e.:-1S .s.de:;:.:c:e C.)c~:r.e:-;:s:;o:; c: :~1e ?::.P.c 
s:a:*:•1s ;,ositio~. 
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Ms. Loi; D. Ceshell 2 

CUMULATJl'E J:.\PACT A . .;ALYSlS 

On Ju11e 29, 1987, tt1e F\'.S corr.mented on FERC1s notice of 1nter.i to prepare an 
environmenttJ irnpuct sta~er.ient 0:1 ttie potcnti&l cumulative imµ&cl~ of tivd~oelect:-ic 
projects in the Ohio Rive:-- B~sin .. 4.t thet time, F\•,'S concurred v:ith FERC1s decision to 
prej)ure such an imp&ct st&tement; however, concern was expressed about which projects 
we:-e to be includeC. Since thBt time F\\'S has maintained the position that FEHC 1s 
pro~)osaJ to exbmine !he ;>otential cu;";1ulative impacts of 24 proJects (with pendir1r; pre
license action ot IS sites) dues not and cannot adequately bddress 1:ie potential 
cumu:ative adverse i:.1;-,t.:icts of hydrc;>ower de\•elopment throug"hout tne bE:!sin. AU 
p:-opc-~d, constructed 1 enc reosont1bly ~oten~ieJ (reg-ardless or 1icensinr; stetu~) 
hyd:-oc:Jectric projec:'..s sho:..i1C tJe included ir. the cu:nu!etive i:npect Hnalysi~. ':"his is 
cor.sistent ~·iU1 the de:inition of cumU.:ative impi:cts containeC in the FEHC regulAtions 
implemen:.inf; !;EPA.. 

L:nde:- :his definition 11 cu~uJe.tive impac: 11 is the effect on the en\'i:-or.mer:t thct results 
from the· incrementa.; im;:,ec~ of the action v:hen t1dded to past, ;:>resent, enc fui.u:-e 
cctions regardless of the agency o:- person unde;-tal(ir.b such actions. ln our opinio:""l, t~,e 
Ohio Rive:- cumulative impect study is not being conducted in accordance with this 
definitlo:1. FERC e.rgi.JCS thet 11 

••• incr.eesin£" the size and sco?e o: the s:udy eree 
(ad:::ii:ione.l licensee c, exempted p:-ojects) ... wc~0 introduce sufficient additional 
~:1c-;--:ainty to make the resJ.lts of the im;:>act statement oi l.irr;ited vElue ... 11 (f.·..igt.:st 10, 
19£7, Scoping Document TI, page 15). Contrary to that e.!"gument, we believe thet the 
d:a:t

1 
as w:-i::ten, precludes :neanin~!'ul anelysis of potentis.~ or reE.l adverse cumulative 

impac1:S or. fish e..,d wi:dlife resources in th~ Ohio Rive;- Be.si:1 from existi:ig ar.d pro;>::,se-: 
hydroe1e:tric pro}ec:s :>ecause i: Ooe.s no: include such p:--o~ec:s. Tne;efo:s, we ~e!:e\'e 
that F:::RC sho~C p:-epe.:-e e.rid circ,.;:&:te for co;-;-:ment e rev!sed d:s.ft s:e:e:-::ent includ:ng 
all :icer.sed, exe:,.;ite,:::! e:i:j p:-o?ose::: ;:,:-ejects i:-1 the -0!"'.io Rive:- 3e.si:-:.. \•;e heve e:iclosed 
e. list '): e Cdi ti or.al p:c_ie::.s whl er: \\·e :>ell eve ;n :.zst be i ncludeC in. e riy revised 
e:wi:-0:-11,-:en:.:.: Cocume:1:. 

7:-:'2 C:-5.:: s:s.:e::,en: ~oes ;-:.:,: hCice:e ,.._.;i1c:1 co:r.;,e:i~g- s.;::p:...:c.s:lor. i'.'::.~C '.:)e :ice:--.seC a: 
7y;e.:-: Da;-;-.

1 
)':ou:g-0:-:-ie:-y ~o::~:s s.:1C: Dc.rr:, J-.'e\•: Cl:rr:je:-le.r.d Lo::i-:s a::C :)~:-;-:, 1-i·::.:.:i..; 

Is:.s.::::: :..eeks £:-:C :)c;;·:L o:- Gc..lli?c~is Locks enc :Ja;:-,, e.!:hougt: t!"ie p!"C;'•se=: ec:.io:-, :s ~o 
:Jce:;s-=. ;--;yC:-:,e~ec::-:~ ?:-cje:::.s c.~ ::-,cse: s:tes. :-::-.e C...-a:: s:e.;.es :he.: ~h:-:--= a..-e :.c ~2.jc.
:::·:e:-e:i::es e!"T;o:1i :r,es;:: ,?:-o}':c:..S; :ne:-e:"c:-e 1 n0 ;:,:-€:.::·e;e:-;~€ is ir:6icc.:~C. l:--, oi.::- C•_?i:-:io:--.: 
~aj::- c::fe:-e:-:·'.:c:s Cc exis:. ?o:- i:?>:S.7.?!B: o:-ie c-: the e.;:,;,lice:1:s :·o:- :he Ga::ipo::s project 
;:::la;;s :::: i:i.s:e:2 ,ot.::- :..;:-:)hes: :v:c on each side o: tne ;l\'E::-. The cc;:-::?e:ir:g e.;:,;:i;.:::a:io:. 
a:::::· ;ile:1s to 1:!s:E.11 :wo t1...:r:i:nes e.: o:-ie a:n.:t;.1er.t cf the da:-r:. -:'he e::e::::s o: t.:iese 
?:-:je::s c:--, .,,...cte:- cu:-retits a:id ;>e::e:-;-,s woul::'. .:::fe:- sig-;"";.i:'"ican~k~Y1 as •s:::·..L: ~:-o;i~se,: 
:"'ish::1~ ac::ess e.n: s.q..:::.:lC h:.t:ii:a.: :-~::;u::-ea::e:1ts. ?i.;:-:he:-mo:-e, :-e::-e£i.ior,2 e:-ees 
?:-o;icseS a: seve:-s.l s: ~~so:-. 5ove:-:-::-:-Je:1:-o,..:neC :en.Cs a.-e cf i:-.s:.::"f!cier::: s'.ze :o al.2.c.\•: :.;.e 
Ce\'elc;,~e:-::. ?l<S ;:;:-~·•i0·..:s1y Oesc-:-::•e:C :-.--,ejc:- coi:(:e:-;;s ,;.·jtr", seve:-2 c: :hese p:-o~e::s 
C:.::-.:,.~ :-e,·:e .. · c: ;,,C:'.·:Ct.:e.:.:. ::ce;-;se e;:-?:>:::s.:ic~s. r_:'."J:0:-:;.::·"ie:el:,.· 1 ?~:=:.c r-:G.s :'"le: :-es?c.:-:ct: 
::: :~~;e -::::-::e:-:":s. 7:-,~:-e:·c:-':., ::-,e ::-.;.:: s~o-..:.:c ::Je :-ev!se: :c sha~·• y::::c~ c-::7i;::e:ir:~ 
.s.;::;::::(:2::0:: is !i~e:y ::; ::e l:ce'.':se::'. 2:16 ..-::-:e: :-::i:ig:r::ic~ ::-:ecs~:-=s 1-:0:.:.iC '.)e :-e:;:.:i:-~c. 
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,~~s. Lo:s Ll. C~s;1ell 3 

ALT£Hl\'ATJl'ES A/\ALYSJS 

Cor.sc:-vetion and lot:iC mens.cement is briefly discused e.s f. princip&.l non-gencretin6 
&Jternstive to the proposed projects. However, the concept ",,es dismissed by the 
conclusion thtt implemen'..c:tion of such measures has ~eer. adopted in m~ny cases. Tht1t 
essumptiori is contn1.ry to the conclusions drawn and recommendations made in the 
0e~tJ::-'..ment of Lnc.;-b~·•s (DOE) study o[ alternatives to the D~vis PoY;er Projec: releused 
in 1980. Th&~ study cont:luded the.\ implementation of any of the thr-ce con~en·atio:1 and 
loAd mennr-emer.t secnnrios \,·ould result in significantly lower costs thu:1 building a 
pcoposed 1,000 ~: \\ pum;,ed stocage facility. The DOE report also showed thRt 
implementation of conse:-vation onC lo1::1d n,anagernent could, in Emd of itself, preclude 
the need fo:- l,u03 :.~\..; of pesi\inb po\.>,:er. As such, a detailed antJysis of consen:ation 
and locd man&e:ement is a;,;:,ro;:,riate for the present study end highly recommendec b)' 
F \\'S. Further, the co:ise:-vH ti o:i and l OtJ:d m a11Hgem ent aJ t erna ti ves prestn ~ly bei nb used 
should be CiscusseC in concert with all economic&..lly cvaileble alternatives. 

The Craft states !hat hyoro?O\•,:er a.iternetives we;e developed to " .•. give e::;ue.! 
c-onside:-stior: to power geilerstion and envi:-onmental quality val:Jes. 11 Cont:-e.:-y to this 
s:stemen:, the data projecting dissolved oxygen (DO) content {Section 4 and Append:x 3) 
clee:-iy show deg:-edetion of water quality values with each of the fou:- p:-oposed 
hyci:opower elternetives. Specifical1y, the DO model fo; Alternative 3 {Project 
0;:ie:-.s.tion to Meet .=-.ntideg:-adation Crite:-ion) and Alternative 4 (Proje-ct Selected to 
I\~inimtze Irr.pacts to A~ Targe~ Resources) predicts DO reductions beiow Wiilow !sla:-id 
LocJ.:s end Dam for ep;,roxjmately 180 river miles {see Figures 4..~.1-1, 4.~.l-2, .;.3.1-3, 
etc.). FE::ZC 1s recen:. Oe:ision (Commission O:-de:- 464) to ,.,_,eive Section ~01 wa:e; 
quality ce:-ti:lcetion fo;;} projects does not reflect equal conside:-etion o~ ?0wer 
gene:-c:io~ enc envlronrnen:a~ qi.:ali:y. 

The dc.:e. CO:".:e.:~e.: :n -:..:-:e c.-c.ft e.:e 1ns1.:::ic:e:-1: ~.o ce~.onslrE.·,e ths: eCve:-se ir7":;,ec:s ;'.'i:1 
r1c: uec~- to :he pi::'.-: :T:~c~~~: ;:>es.:-Jy :r::..:ss-=1 (!..,e::'!:)Sil!s o:-~lcule.:e\ a lis:.eC er:dE.ng:::e~ 
s;>e::es. I~. !e::: ?~fS :>elie\·es eC\·e;s~ i:::?e:ts to :.:-ie: s;:,ec!es \•:o\..!.!d oc::.::. Oi..::
co:-:ce:-:-:s a:--e :leseC or: the ?Ote:1:is.l -de?:-esseC DO levels :-esu.l:ir1& f:-om :h-2 p~c;>os~: 
t:y::-:;,ov:e; ;·c,j1=::s. _.!_c.:::::;o:;e:..ly 1 ?h'S ::>e:ieves e. sig-ni:"i::::.r:: reCuc:ior. ;:-: :-:u:-:-::ie:-s ,:,:" 
::.-::·:s.'-:: es i~dicc:e~: :-7:ey a.:.so eC:ve:-se:y e'..:"ect the ?:nk !:"luc~:e: ;,ea:-ly ;,1:....?ssel s:nce fisi": 
~re a:-: ir.:eg-:-.J ?e..·t of :ne::- li:·e cyc:e :-e½:.:::-eme:-its. 

7':-1:: e:-:te.:-,5e:-e:::' ;:,i;J, rnu:ke: _?ea:<y :-:-i:.:sse] o~c'J:-s ::1 ::1e e:-e:~ be!:)·,,; G.:.:~:~'.)~is :.,o:::k s.;J,:! 

De:-r; e....,: ;:-:e.y E...lso o:c~:- oelov•,· v;::!ov: Island e.1:j 3e:!evil!e i..o:ks ant Darr:£. Se::io:; 7(d 
o: ~SA req·.:..::-es ~he :'e6e,E.1 E.ge:-icy ;,:-c;::cs:r.g c. ma;:::-- co:-:s::-uc:io:-1 E:::v::y s:5r1:flcai1::y 
ez:·ec::r:g t!":e ~ue.l::y c.:" t;-;e t::;~,e;..:n e:-:vi:-or,:-::e:-,: to ::r.::.1:::: a:--,: si..::>r,.i: 2.~ assess:.,e:-1: :~ 
Ce:e:-::-::::e :r:e e:·:·e::s o:· :.-,'= p:-c?os2 er: Es:e: 2;:i::: ~=-o~oseC s;::ec:es. :-:·:e o:::::o~i:2.: 
~ssess.,,e..-:: 7:L:s: :):: ~::,;:-:;:;le:-::d beic:-e er:y :c:-'.s:.:-:..!~..:-.:o;-. :-:::-.::-:.c·~~ e..:: :';:-.. \-,"~ ::..:- ::0·. 
b=li,e\'e ::-.=.: "'·e ::~:: e.C:e-~:.:c.:e~y esses:s t:-Je e:":"e::::s c: ?=-o?:-se: ac:io:-:s ~:. :>:e ~.::--.~: ."';;.J::~:e: 
;>::E:-:y :-:::.:~5-,.;~ \•;:::-::.:.:: c .::,o:-;:;:-~e:e essess:::e:--.:.. \•::ie:-; cc:-,d;.;:::1:--:&' 2 :::io~cz:::£ ass-2:~s:-:-.~:-.:. 
:::t r:.~o;,:;:-:~ :7::::y ::i:: c::;-:s::e:-ec' fc:- ir:::~:.:.s:fo;;: 

7:le r2s~:s ct E~ o:-:~,;:~e i::.s;::,ec::c:-: ~: :~ie s.:ec. :~ be =.::·ec:ed ~y :::e zc:i:::-: •r

de:e:-:7:i:-ie if ::s:eC o:- ;J:-.:-;::i::se: s;,e:::ies s.:-e p:-ese;:t o:- o::c..:;- sees:)nelly. 



-47-

i.ls. Lois D. CasheU 

2. The vie\\'s of reco;;-niz.cd experts on the species al issue. 

3. A review of the liter&tu;e and o.the:- information. 

~. An analysis of the e:fccts of the action on the species habitat, including consideration 
of the cumulative effects and the results of any related studies. 

- 5. An analysis of alternate actions considered by the Fede,aJ agency for the proposec 
action. 

After FEHC hc.:s co:npieted and reviewed the essessrnent 1 it has the respor.sibil; ty to 
determlne if the proposed &ttion "may affect 11 the pink mucket pearly musse:. If it 
oetermincs thet the project "may affect 11 e listed S?ecies, FEH.C must request formal 
co:isultation from tlie appropriate field office o: the F\\'S. \'.'heo FERC provides the 
biolor;icsl assessment to tile FWS, it should include a:iy other re1evHnt info;:ns.tion used 
in reaching its eonclus:or:. 

Section 7(C) of ES.ti. u;iderscores the requirement that the Fede:-el agency or the applicent 
shall not rr.ake .s.r.y irreve:-siole o:- irretrievable commitment of resources du:-ing the 
consultation pe:-iod which, ir: effect, would der.y the fo:-mulation or lrr.i)le~nentetion of 
reasor.e.ble anC: p:-uoent C.::ernatives regarding their actions on a~y endangereC: o:
tnreatened species. 

!1c!KERAL RESOURCES 

On·p2.ge 3-27 we be~ieve !he docu:r:ent is defiC:en't in i~ listing of ~i;--ierE.l :eso;1rces 2.~d 
resou:-ce-besed inC:..:st:-ies. The lls: should include: coal, oil arid ge.s1 stee:, ferro~:1oys, 
zinc, lime1 cer:-:ent, clay, enc sane am: greve:. The 0ocu:nent also s'..ates that irr:?E.C:.S on 
m~nere.! resou:-ces fro::1 :h:s p:-ojec: cor.sist of land ir.i?s.i:-ment and utilizs.tior. of rr,i:ie 
que.rry e:-,d pit sites io:- v:t:.s:€ (si)oiJ disposs:!. J1(ine:-e.l de?csits a:-e e??B.!"en:ly vieY:eC 
o.:1ly es co~ve;iie:-:: dt:::-:p s::es thc.t ha.ve r:o c:he:- i:rte:-:zs: er- ve.lu,:,. _.!.,.ls:i, t~ie do:::u:.ier:t 
does no: me:-.:ion the :--,etwo:-i: of nS.t:..!.-&.1 gc;s e:1d petroleum p;oduc: pl?e!::1es t.!12: r.-.2y be 
a.!'.:'e::::ed by:;-:~ ve...-:c;.:s; ;:;:-:.?os-:d co;1s::-1..:::::io:. e:-id dist:-i:,;.;:ion :.::-.es. 

We reco;:-;rr:e:-1': !~a.: t~e c.-2:: !:icl~de a. se::::l~:1 :::1 ~i;-:e:-e.l :esoi.1:--::es. ':"he mir:e:-2.~ 
::5,e;,osi:s en~ic:- :-r:::-:e:-=..:.-:-e:s:ed :e,~i~ties 1 i:-id~ding- ?i;:ie~:nes, pe:-:i.1e~: :o eect site c:
:2.(:;!li~y ,c i:s s..1:::i:i2.:-y ~O!:l?One:i:s s;10:.tlC be desc:i:)eC, t~e im;,ec:s cf ::1e ;::-oje::::s c:: 
:he;-;: sh0:.1ld :>e c:s:::;.;sse:: a;-iC :-n::ige.:i:.g- mee.s..:res should ~e des~:-ibeC. 

TT;e C:-c.:·i. d•eS :'iC: r.-r··i,..:~ c;,.;,P,..11Q•c. "'o•,.:,--.-.,:. Cr .. ..,.c, fo1 j,..,.,,:r.:- iss"c.- v·:,: ..... .., •·:e---
i de~:i;: '=: i:1 :T::; ~c;;t-ii ~::~-;;e-;-;;-is~ ~~;· .;[ ;:-i ;:i ~';;. ·c;;;;~;r:~ v,' a~;; ~ ~~7:'~y·, ~::~:::e.;15e:-ej 
S?ecies: hy:.=:-e.;..::i:::s.! :.2:e:-e: floy; ps:::e:-:;s~ :";o,-.· :-:10::::::=.:io~s: tl...'.:-:,~::e--!:-ic:..::::e~ :·~s:-: 
:7>_::-:E.:J:::, :e::::-e::.::o:-:~: :·:s:;i:-.g, c.:16 C:-eC5c: S?~i: C!S?'.)SE.:. 7he c.-c.:: does rQ':: ;;:-ov:ce
~::e(;"~t:c re:::c:-:-:::-.e;;C::::8:-.s c:- £..-::~:es l.:: ~:-::-,:-=~: f:s:1 s.::C wil::::::e :-esot..::-ces c:- the p~.:):ie: 
t;S,e :he,e-:)f. ~-:o i;;-j;~E.:'.:!;i is g-:\1e~ e5 ::) r.·hi::i :'.!::::;pe:i:1g e..~;::i:i:::c:ic:-:s wiJ :ie licer,set. 
Co::se."\·~::-:::: 2.:-: :-:i=.C ..:-.,z.:12.g-,e;'";i?:-.: v:=.s ~o: t:--:::;~=tely scdieSse:: as c. ~:-~je:: 
E..2:e:-:-:E:'.\'~. 
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FERC c!si,r.s 10 heve complied with the Sectio~ 7 consult&tion process of £SA :w 
providin,: f\l'S withe review copy of the draft statement. This does not constitute 
consultation Y;hich hes vet to be initiated b,· FERC. Further, the F\\'S does not concur 
with stef! ;-ecommendo°iions to postpone reSolution of the previously identified issues 
regarding tis~ tur~ine mort&lity nnd fish passage until the post-licensini; phase. neceuse 
of these concerns, enc tile exclusion of numerous basin projects from the analvsis, we 
rci:o:nmend th.st the 0:-aft be reviseC mid recirculb.tcd. A fin&l statement sho~ld no! be 
released until these issues are resolved. 

Unless these issues SJ'e w::iequu.tely resolved 1 the F'WS mey recornmenC thut this pro_i~ct 
be referred to the Council on Environmental Quality (CEQ) under Section 1504 o! its 
reg-u:st!ons. Tt1e refe:-ral would be based on the p:--ec;eden:-sctt.ing notur-e of this type of 
cu:nulative iinp&c: study and the severity of potential water quaii:y impact~. Hciwever, 
we ¥,:ish to coo:-cin&tc fully at the earliest possible time because a solution to our 
concerns car, be imp!ementec with a minimum of delay and could preclude the necessity 
for refe;ra!. Coorc:nstjon csn De i;l'.tieted by contactinb the Field Supervise:-, U.S. Fish 
and \•lildlife Service, Suite 322 1 315 South AUen Street, State College, Pennsylvania 
168Cl, {81~) 234-~0~8. 

cc: Mr. :Jes.i S:'n.:rr.way 
(Rrr.. 204? .. 3) 

Sincerely, 
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APPENDIX V. Summary of Expert Contacts 

The foliowing contacts have been made with USFWS staff and individua!s in other appropriate 

governmental agencies and private organizations to obta:n information used in this biological 

assessment. A statement of relevant expertise is included. Specific information communicated 

is cited in the text by personal communication. 

Mr. Stephen Ahlstedt 
Biologist 
Office of Natural Resources 
Tennessee Valley Authority, Norris, TN 
(615) 632-1790 
Author of USFWS Recovery "'Ian for L. orbicufata (= L. abrupta); freshwater mussel surveys in 
the Tennessee Val,ey and Arkansas. 

Mr. Ronald R. Cicerelio 
Aquatic Biolog;st 
f<entucky Nature Preserve Corr.mission 
407 Broadway 
Frankfor., KY 40601 
(502) 564-2886 
Surveys of endangered mussels in the lower Ohio River. 

Mr. John Jenkinson 
Office of Natural Resources 
;:vans Buildi~g 
Te:-1r.essee Valley Au~hority 
Knoxvit:e, TN 37902 
(515} 632~35~ 6 
t .. ~~ssel s~rveys at 7VA faci:ities a:-id in the Tennessee Val:ey reJion. 

:=:nv:.-~~ r.:er,:al Affairs Spe::arist 
o:visi,:n o~ V✓ilCiife, 0:-:io De;,a'."t:-7'1er.l o: ;-,,:2.!:.ra: Meso:.:r::::es 
ro:.:::~2i:1 Sq:..:::.re 
c:::;J~::;:.:s, OH 43224 
(5~ -!) 2~5~€3'.;6 
le~ y:a...-s c~ ex~er:ence worki:-:~ o:i t:le Ohio Rive...-. incl;;~:n; :-:ioll:.:sks; genera! e:ivi~o;,r.:er.tc.'. 
G:.:a:::y a:--1:' i:r:~a.:: assessment. 

\'.'c::e:--,·.-~::s ::xper:~en: S~a::::,:, 
t..:. S . ..;...-,rr,y Cc;~s cf =:--:;i:-:eeers 
Vi:::~,s:;:..::g, h~S 391 s::>C,531 
Fr=slv.-atsr rr::1sse! s=ecia::s:; c~'.7:::':Jcte::' su~eys o' ~:.1sse: ~~;:i:.1:a:ions i:-i t!le L:w;e; Ohio River 
;or i C years. 



Mr. Kenneth Multerer 
Endangered Species Coordinator 
Columbus Field Of'.ice 
U.S. Fish and Wildlife Service 
P. 0. Box 3990 
Columbus, OH 43216-5000 
(614) 231-3416 
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USFWS coo,dinator of endangered species for Ohio. 

Dr. David H. Stansbery 
Director, Museum of Zoology 
Department of Zool::>gy 
Ohio State University 
1813 N. High Street 
Columbus. OH 4321 O 
(614) 292-8560 
Leading freshwater mussel taxonomist; curator of mussel collections; author o! 1985 review of 
status of L. abru;:;ra with special reference to the Muskingum River. 

Dr. Ralph W. Taylor 
Professor, Depanme:it of Bivlo~ica: S::iences 
t✓,arshal! University 
H~r.tir.gto:i, \'/V 25781 
(304) 696-2338 
10 years experience conducting mussel surveys of the Upper Ohio Rive,, especia!ly between 
Greenup Locks and :Ja:-:i and P:ttsburgh. 

Mr. \Vi!Eam A. Tol!;1 
5'.:i!ogist, U. S. Fish anc' V,/iid:ife Servi::e 
P. 0. Box 1278 
E!j,.ins, V./V 262l 1 • 1278 
~3~4) 635-E525 
7weive yea~s ex:,erie:,:e co:::::..:::t:;1;; :n~ssel a:ic o!l":e~ aq:.;a~:: hab:ta: s~.:rve)1S o~ 1he Ohb Rive:--; 
~ls:overe: o: :... a::;ru;;:2 !11 tt-:e :--ea::-: be!:w Ga!l!.::cEs LocKs aid '.)am ::1 -:ss7. 

F;ofess:;: of 8:.::;:;:;;:::2'. S:::ie:1ces (:e::;e::'.': 
Ezstem Ke~t.;::i-.y L1;•ie'."s::y 



APPENDIX J 

LETTERS OF COMMENT ON THE DRAFT ENVIRONMENTAL IMPACT 

STATEMENT AND STAFF RESPONSES 



The Notice of Availability of the draft environmental impact statement (DEIS) was publishe 
in the Federal Register on May 20, 1988. The DEIS was mailed to Federal, state, and local 
agencies and individuals for comments on May 12, 1988. Chapter 8 of the final environmental 
impact statement (FEIS) contains a listing of those agencies and individuals that were sent 
copies of both the DEIS and FEIS. A public meeting on the DEIS was conducted on July 15, 1988 i 
Pittsburgh, Pennsylvania, to allow participants to express their views on the DEIS. 

All timely letters of comment that address specific analyses in the DEIS were reviewed by 
FERC staff. Suggestions for correcting text or data and requests for further discussion of a 
subject have been considered. Those editorial changes and suggestions which were practicable, 
reasonable, and which improved the quality of the EIS are incorporated herein. 

Constructive criticism presenting a major environmental point of view or one in opposition 
to staff, when persuasively supported, is treated by making revisions in the appropriate part of 
the FEIS. When the major point of view is not persuasive, reasons are given why the staff did 
not change its point of view. 

The sections or pages of the FEIS that have been modified as a result of comments received 
are identified in the staff responses to the right of the letters of comments. Other FERC staff 
responses are self-explanatory. 

A "no response required" response is given to comments that are statements that raised no 
questions concerning treatment of subject matter in'the DEIS. A "your opinion has been noted" o 
11 cornment noted" response is given to comments that are considered to be statements or opinions. 

Letters were received form the U.S. Soil Conservation Service, U.S. Public Health Service, 
and the Ohio State Clearing House which acknowledged receipt of the DEIS but offered no co~.ments 

The respondents and the page on which their letters occur are as follows: 

Name 
Department of the Army; Corps of Engineers ... 
Department of the Interior; U.S. Fish and 

Wildlife Service .............. . 
Department of Interi.or; Office of Environmental 

Project Review ............ . 
Mr. Chris Clower, U. S. Fish and Wildlife Service, 

Testimony at Public Meeting ..... . 
U.S. Environmental Protection Agency ....... . 
Ohio Department of Natural Resources ....... . 
Ohio Environmental Protection Agency ....... . 
Pennsylvania Department of Environmental Resources. 
West Virginia Department of Culture and History 
West Virginia Department of Natural Resources . 
American Electric Power Service Corporation .. 
American Rivers, Inc., and Friends of the Earth 
Darwin F. Johnson . . . . . . . . . . . . . . 
Ohio River Valley Water Sanitation Commission 
Allegheny Electric Cooperative, Inc .. 
Allegheny Hydropower, Inc .. 
Morrison-Knudsen Engineers, Inc., 

July 14th .......... . 
Morrison-Knudsen Engineers, Inc, 

August 3. . . . . . . . . . . . 
LeBoeuf, Lamb, Leiby & MacRae .. 
City of New Martinsville, West Virginia, 

Testimony at Public Meeting ..... . 
County of Allegheny . . . . . .. . 
Mitex, Inc., re: Gallipolis Hydro Project 
Noah Corp. and W. V. Hydro, Inc ..... . 

Page 
J-3 

J-13 

J-30 

J-45 
J-51 
J-59 
J-61 
J-65 
J-69 
J-70 
J-91 
J-I02 
J-110 
J-111 
J-113 
J-129 

J-I44 

J-154 
J-157 

J-173 
J-175 
J-178 
J-184 



Name 

Si the Energies U.S.A., Inc., re: Allegheny 8 
and 9 Hydro Partners ....... . 

Mitex, Inc., re: Muskingum L&D No. 3. 
National Renewable Resources, Inc., 

re: Maxwe 11 L&D . . . . . . 
National Renewable Resources, Inc., 

re: Monongahela L&D . . . . 
National Renewable Resources, Inc., 

re: Tygart Dam (7307) . . . . .. 
Mitex, Inc., re: Allegheny L&D Nos. 5 & 6 
Green International Affiliates, Inc., 

re: Montgomery L&D.(3490) ...... . 

Page 

J-190 
J-192 

J-200 

J-202 

J-204 
J-206 

J-209 



J-3 

.;::_:_. 
):--
,) 

u 

., ·":' 

< .. , 



!-:: 

l C~;.\,:.:•;;p,J 

i'.,, 1 f;.1"' ,<, 

;-,ii:• 

r•cr ,::.C\ .], 

r • ,, 

,: • ,1:, i ~ -'·"'.'(' 

im·~•,d: .1 •• ,, 1 ,:,.i t ~"' 1· ~ ··,·,« ·I'. ;,l' •~ ',ii ,,,t:\ \,.,,, 

e" 
r•·-.· 1>" .• , .. ,i ~:v 

U't.:.iit:: fl·iri 

'.:"'.'.I_;.,,. · .,,1u1. i 1: 

"I' - . 
,~:i ! 

l:i 
t,h :•. 

'•.Ji . ,., 

·' ~ ll L 
11"1- '1 i './ ,. \ j 

q .. •.,\,•' 

• L '-: r 
t'l'.,l'"'" 

1 ,1-d,1·.,,. · 
·a'. t , :"f:c\ ;•_;r,_-e, ,i::•: 
.·i,:: :; i <l,'!' ,\ '.. j ~;:, 1: i.; ' L(' '}' 

"\'(' 

'>ii, 
I •~ 

~V'.:t., · h\. All. l /! i.?-, I".; l ,, '.-: '.'. .- l i "/f" ;. • '. ~ i 

:w 

r.:. 

'1' r::· 
('.·.•./ (J" :1;'; ~: Ci 

. '1,!" ' ~l•- L h~' 

·.1,.": '\ e:,': ~•r:d 
!'<· :.'ve'1 tl:nt. rr.;Ly ~--.: ',.r.:,•l iv<: !".,,~,Tr::; t v e:~:,,; n, ·l 

\ 11 il r-;~ •;:, l 't \, • ',1; 

J. t<·••c~,i:.j '.'. \, ·J : !);, • 

r.,cty l.c ;•u,- :,: , 
!L j,~ prHW-l~i l'\/; .:-~·1,1~·1:;c,:, /~'r .. ' 

1 :;,_st till'. 'd•.··r 'L.. .i-.: 
1".e-:;!:1,ic,1: t•:,• ,;ib;, l •ty -'1•1pe-::'; iD \H::..l n d0,:·.;,iou ·~c,ki,:g. 

"'''"" I 
4. T~•• !)'·:J:)i:::1 ;\; ::,~-: nr :-,_\1;1 ti: 

thi.: '',', ; :, t>e.11 ')t_ 

,!l: m.1.i:1 ~•. •.·:' ,\Le': l,1,i'_ ,:.y, ":,.;j 

(;).\,_,,.,., 
<1:,e 
:1;1d 

'n t :1,~ •11,:: 
~:t>t(>; J,,; :\• 

H~ ~: i :· ,. )·10•1 l,J J,,-, :. ,. :;,•:,t 
,, >: ~ •. ,r. '., (' f di.•v•:1' 

t>!<,1:..:..n. 

t :,:· •d ; ll :.lH• ·-,·~!·, tl'i 
',, ,~ndr°('l 11p •;fl··_. 
•~r;1 : : , 1:y .l; [' r. ·: 

.. ,, ·l i·c,: 

·);.; 

'.,,,1 (>f ''Xf'('l.'\':,i'f.• \ii~); .,,.·\.'.,; ·l. -,'.1G l• -,y:,11; 

r:··1.:•·:, ~.P ~, ): (' ,'.'.::,,'.~1:•r.,n!. 1,, :,.d h:,,·j!,· L,c ,r!:; ·r: in· 
',, ;.i• · ,·.r -~ , •· ; :· r,,r•._,~"""i"l!l:,i_ \(,r, ( '.1 1' ''il' 

:) · .. '.!i 'hdt C]C.i.' ·,,[';·;_::; {,'';t:\l: :1,3' n, ... 
'<'.):~ "': i. h 1~,-. r •! r;;,, Lyd. •.; r-: · 

Fi.·.-•.·1 \y. ·. '.l '. G•.'.'i(); l\,l'. L :: ;1;11~;',; ' l(• 

F::'.;: ; , • p,;~ V 
.;!((;\ l w, t·Li r :-::,,.,!\ '. ') ;1 _l · l', ,, .'·' '., !;•;, •:s 

,•;;,i ';(' \1:1" ,l} h:.:: .. ,, ;;c,J:
C.·,', .r(·', t ;\ 'l r 

. "'l .,.,n', 
·hi··• '-'. i • f 1 ,~;,.

i ;-, · -::_.,:\ 

~)(; 

b· '.Je,1c 
ir: ·-::1· ( ;_: ~-:-, ,i; ·p:"'l i-. '.'fhi- i. 

";,:· :c: ·:tr. 

2 
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1. Text has been modified. 

2' 

3, 

4. 

5, 

Staff is aware of the Corps' requirement for licensees to conduct 
physical modeling studies at Corps dam structures prlor to 
construction of the hydropower project. The primary purpose of the 
modeling Is to determine the effects of hydropower operation on river 
flows and to design the hydropower project to eliminate any effect on 
river navigation. The modeling study requires final detailed design 
.plans for the hydropower facility that are not available until after a 
license is issued and does not provide the information to staff needed 
to assess the environmental impacts prior to 11cens1ng. Staff has 
recofllllended in the FEJS (Section 5.4.1) that the three projects for 
which inadequate mitigation has been proposed to date be reconsidered 
should adequate proposals for mitigation be proposed In the future. 

Staff has analyzed the economic benefits of each of the proposed 
projects and has sulfWl!arized this Information 1n Section 5.2. The 
Commission has long recognized the need to study the economics of 
proposed projects. A project that is not economically beneficial Is 
not in the public Interest, unless the applicant or the record 
demonstrates overriding public interest or benefits of licensing the 
project. Technical feasibility of proposed projects and mftlgatlon 
measures have been considered to the extent possible without 
conducting detailed engineering studies. 

Two new maps have been provided in the F£1S (figures 1.1-1 and 1,3-1). 

Staff appreciates the support of the Corps tn tts recol!ll!endat1on of a 
bioengineering test facility for evaluating fish protection and 
guidance systems In the Ohio river. Staff concurs that the co1m1\tment 
must remain open-ended to be successful at meeting unforeseen 
opportunities for mitigation. 

\-
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6 . 

7. 

8. 

9. 

JO. 

As required by article 305 of Appendix H.C of the FEIS, each licensee 
must enter Into an operating agreement with the Corps for development 
of hydroelectric facilities at a federal dam. In accordance with the 
MOU {1981) between FERC and the Corps, the operating agreement must be 
made prior to start of power plant operation. 

Text has been modified to 'Indicate that aerial photographs of all l&Os 
are provided In Appendix C. 

Text has been modified. 

The footnote Indicating no aerial photograph is available for Tygart 
Dam has been deleted. 

The purpose of recOll'lllendation 7 ls to allow Increased power generation 
and to Improve water quality management, by tmplementlng system-wide 
water quality and flow monitoring and coordinated operation of the 
hydropower projects. The project owners would benefit financially 
because spill flows could be reduced below those recorm1ended by staff 
at some times. The Corps and other agencies Involved In water quality 
management would benefit from the improved 110nitoring and control of 
the system. funding for this system should be shared by each of the 
beneficiaries. However, since hydropower project owners could obtain 
substantial economic benefits from the relatively low additional cost 
of maintaining a system•wide monitoring program, project developers 
should be willing to contribute to such a progra.111. For example. a 
progra~ could be designed that would use system-wide monitoring and 
modeling to determine Instantaneous spill flow requirements for any 
projects that have participated tn financing the program; projects 
that have not participated In the program would still be subject to 
the spill flow requirements recOfll'IM?nded by staff. 

11. The spill flows recomended by the staff for projects at the fixed
crest dams will guarantee that a minimum depth will be continuously 
passed over these structures. 

12. The spill flows recoim,ended In Section 5,4,3 are su11111artzed tn Table 
2.3.1 l; text has been modified to reference this table. 

13. A sentence mentioning the authorized navigational purpose of the locks 
and dams has been added to Section 1.1. FERC has a responstbillty to 
balance the addition of hydropower against other project purposes. 

14. Flows passing over the dam or under the gates may not be sufficiently 
close to the shoreline access points where there are developed fishing 
access facilities and, therefore, may not be comparable to the 
tailrace currents which normally would attract fish to these areas. 
Recommendation 4 of Section 5.4.2.3 has been revised to address the 
site-specific Issues which would need to be resolved during physical 
hydrau11c modeling. Developers would need to file a plan with the 
Coll'l'lllsslon for providing flows In the tallrace fishing areas when the 
turbines are inoperative (e.g., via selective gate openings and/or 
bypass flow systems) based on the results of hydraulic modeling and 
consultation with appropriate state and federal agencies. 
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15. 

Text has been modified. 

Text has been l'IIOdifled, referencing flood elevations in No. 1 in the 
list of issues addressed in the F[lS. 

16. Text has been modified in Section 2.1.3 and 5.4.3 to reference the 
recommendation thal spil I flows be subject to temporary modification 
for water quality managemPnt. 

17, A July 26, 1988, letter from the Corps' Pittsburgh District concerniny 
Allegheny River l&D No, J(frRC No. 447-4 .. 003) Indicated that the Corps 
would consider the installation of faci11tles to control pool levels 
during periods of )ow flow, such as crest gates that are fully 
controllable. Staff has analyzed the proposed project at this site to 
include this consideration in the F[IS. 

18, Cornnent noted. When the river flow minus the minimum turbine flow 
required for generation is le5s than the required spill flow. th~ 
projects will be unable to operate. 

19. See response to c.om,12nt Ill. 

Correction made. 

Corrections made, 
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20. Text has been modified. 

21. See response to comment 111. 

22. Text has been modified to state that aeration at. Allegheny L&D 7 ls 
probably low because the apron, which ls long~r than at other 
Allegheny River dams, allows less plunge than at other dams. 

23. Text has been nodif1ed. 

Correction made. 

Correction made. 

Correctton made. 

24. Text has been modified to delete reference to the dam designs. 
However, Pike lshnd is retained in the list of dams that are 
P.ffective aerators. A statistical analysis of da111 aeration data 
measured by the Pittsburgh District indicates that flow has a 
relatively low influence on aeration at this dam. Some observations 
taken at low flows show little aeration, but significant aeration was 
measured during other low flow periods. 
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25 25. Coninents noted; text has been modified; see Section 3.5.5. 

116 
16. Corrment s noted. 

Correction made. 

Correction made. 

Correction made. 

Correction made. 

L 

Correction made. 00 

27 11. Corrrnent noted. 

I 
I 28 

28, See response to corrf'!ent ,11. 

Correction made. 

Cof!lllent noted. 
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19 29. The third basin-wide water Quality recoimtendation in Section 5.4.2.1 
has been modlfted to refer lo Section s .•. 3 for the Issue of flows at 
Tygart Dam. Section 5.4.3 now includes recorrmendatlons for walleye 
flushing flows and for flow regulation in accordance with Corps 
prohibitions on peaking flows. 

Coments noted. 
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30 30. Col!W!lents noted; text has been modified; see Section 3.5.5. 

Two pages of typographical error corrections also provided by the 
Corps are not reproduced here. 
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~1;. r..,,utl, l,U~'!'l ::11,..,~t 

St.:,b• o_,JJ1:n,.,, h~u,i,ylvanid 1(,fi/i1 

July '21, J(,!flf< 

rw. Jt.'Ji'-1.'. c,,i.li•Jl, ;,vtu,,; .'){.•,.:,euirv 
b•:~r;,l !H n!J J-1,;,•r..J};,~.l·~r t'...•'ldi,•-H~1· 
b:· 1

, !;n,·th C;,1,it,.:1 r•·ri'et, w· 
r;.vsh.u,q-t.(•1•, /!.C, ;:{•~~-fi 

i,h,r M:-. C,'lo;l1cJl: 
"' = -a-
' 7'P Fj!'h ,1;,J h.i.J>ilif"' Servi("'' \~•-,,·H.-..•l ha~; rPvie,,,,._-,<J tJ1e f,r.ift nwi:n.,1i-it~t«l 

lfl'!>'.IC't St~trnirnt (rn::lS). !cot Hy,3n:,..,1ectrfr r~veJoµnent i1• tJie tJi:,rp1· ct,ic:f.'iver 
b,·1~i.J;, <~11,:,, rnm~yl,•a:11.!l .iri! •·~:.:t \'11y1ni<1 ur- :-t•aur,.,_tr-d, 11·.eni iaml('Jl~ ;!r,:, 
subiJ.tt~od in <H1x:i:·d.'\."it."fl' ,,:nh t!"C• risli aJJJ h'ildli.fe Co::»dif'lllt-ion Act IH,';t..s.c. 
662 ct St<:J.) to SUI:ple1tent CU'tru-:t~ ;.:l-ro,riy suttnitle<l tc t.he f'Ni•Jral nfltgy 
Re(f.ilatcrr Cnnmissim1 fcomnission~ ft,r roch liccr.!'-e appllcatlc,n evaluated in 
the Dr.IS {Toble 1.1-1. ) , 'nJt>9".• cmrr,mts ao not preclude SP.parat~ C'W\luntions 
l't!Yl comnP:nts on npplicatiorc; fot P?n.-.its urx.,¼!r 5e<;ti{1nc; 10, 402, ut 404 cf tJY: 
Cloon 1•:.,ter /,ct_, 

Cur n?'.'iC1,,· c-i tl1(, D:'.lS 11,;,,:1<1,; u:, t0 c·0ncludf:" that tJ1~ Serl."icc .is not able to 
sur;p(/!"i. rnd11y of tt~ i"!n,1.]ysei, an.i l".)11('.lu"i,:-,m: containt:d in U-1!:! (k;c:urrit-'flt. Th.> 
S0rvjt.,.,. rt~r,w<:t<: th.1".: "..l~ C:C.'lf• t,(, H'\'l.S~ il!d r[;r•j:n..-ulatt-rl ;,r,,1 SllQ9etts 
d'!lUY.J<'S tc prv::c.'"Ct hnti <lC'\/"~lc.,p fi!;h an'.l •d Ml.if<:- rc-sciun'f.'S in t.l..- };,a5j.,, 

~~r-)1Td corn~.T:t s 

'IlJc! Caw-Jl:l<:j or int.oni:h; t.o hm-e th<: fiJi.a l f);\'"J ror.rt>'.!atnl Ilrpac.t f.tat.emc-~t {IT!S} 
s~n•c iH! a l.kl'C'sing &:ic-.tr"mt thl!t "-'111 t~ p,irr. of the nx:-ora fran lof],ldi the 
Caitrindf'!' \;/;~ l :rak1o• !::tur<.> licr::.i!.'.:iny rledsh,:-is in U1e Lfr;.c Riv,;:,r tm>ir.. Jr, 
t.h:l'; c,-,nt:ext, tJll• i.'.omrJS!oHT, h"lt stat~l -:::!wt ''-lr'tll'"'nt<i rcc<·-iv01.l 0:a ti¥" D.i::15 
,,,ill be- L'C.lfi."'idt•n-d ty ~.he c~:r.i:nis1?ion tc be the rtr>~t r:-un·~;·,t. set c-f 
rec<'.,'rnrten:lat5cns filltd pa:suant to t"J,e f"ii;h nnd l·l.l.ldli!~ C-<.x.,rc'd.nabcn Act 
d~ing the crn;d.119 pro~•:inqs of ;-4 l.lC'l':'11"-& awlit:.'ltion .. s;, t,nd tntlt t~ 
Comr,.iss.Hm' t; P~Sj"On!le in t)-~ Fi:IS tc.1 C".Jtlf!!'ents 1--'"l 1J co~ti ti.;t.e l.m>;.m ;e50lut io~ 
~irsuant t.o S!Jct.1.on 1D(j) cf t:.he Fe<l~•'r1.l ~r !..CL ln c'..lr opi:iim, t.his 
dre,, n,:-t reile<-t. Hw spin t. of th<:• ft..>('Jr,n;l l(,.,..n J,.ct:., ;is a:r,:,rrl,:-'l ty t~ 
Eleictric COl'l1'l,.,.....,.:,r5 f'rctect1or, Act., SlN~ tlii, UCTl(T; ',,'O'JlC lllf'.l.t fut.:.:ni 
0~'.1r.itiet; tc n:s,,~Jve lt·snec.: ir. i:"KliVidual lJt:1.:r:.<:ing e.~iom=. ';J-ie SP-!Vk"!.': 
t!t'H".'V~s tiiat tt:1 (..'Cfl~;t;,, inclOCin<J tl1e!•f!, r.~de dm:ina t.he liN>.n•;ing 
r=::.---e~s cf <'ny 1--•roject sh:r.ild '.~ r-~n f'i tJI{' w.hdnitt:::-a'::iV{l n:"<:"0:tl fer tJ1at 
Prt.'J('·--:t and tJ,;it tlx·:re :.:h:Jui<" b(; t.:i,1h.-.--]'.Je i.x"t.1-.'•'.Y'r. r;.:vtics if con!:lirrs arl .. ,,., 

JI 31. Staff considered all previous co11111ents in the preparatton of the DEIS 
on these project proposals, including comtents contained In the 
Individual project applications, filed during the colM\ent period 
noticed for each application, and submitted during the EIS scoping 
process. State and federal fish and wlldltfe agencies' curmtents 
provided for the DEIS may be considered the most current set of 
comments and recommendations since these most recent connents may 
reflect new recomendat Ions different from earl ler reconnendat Ions. 
Staff's recomendattons for the.projects included In the FEIS have 
been developed after considering all cormtents (agency, applicant, and 
individual) filed to date. 

Corrrnents and recomendatlons provided In the DEIS have been used by 
staff In developing and revising Its N!COIM!endatlons as needed for the 
FEJS. The FEIS, Including the responses to c0111nents, indicates 
documentation of staff's position and evidence of disagreements 
between staff's position and appropriate fish and wildlife agencies' 
positions on resource protection. 
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en ,'Jun,> 29, 1967, th~ sen-ice !.::tnt'{'.'":t'lfl en u.,..,. o:-m-isdt':,'l.'\ ,x~ic~ '-'f rn-..e-,, 
to prepore an ttr',v:lron."Te:'lt.al lnF~ct :;t.at':!11-ent !r:rs) or, tl1.-; r~r-~1.c,l 
OJrnUlative i11P3tts o! hydroelectric p1t .. ,t:£cct __ ., ii: the Cf.ri.,, F..:·.-t:-r ::.ns:in. l,t th:-.r 
time, the SE-rvlce C(TI(.."\lrrer'I 1,;iti1 tht> ("om-..i~!!>H>ns•~ <if><"fr,ln:, ~c- pl('P'Irf' F...i(:tl a.1, 
Clf-, but tixpressed conceorn <.1h''Jt, which p1nj1wt.u wen:• to r("• i11c-h1;-:"'-'J. Th! 
5{>-rvh·u's r.-..."15itiU"J r£!fla.i.n1.; that loo Cunriil-si«1'1\ propcsal to f•x:,,mine th(• 
p<.>tential ctlr'\.llative illt)i\ct~ u! ]4 proJert!i (1,dt.l1 fl(!fl,~lng pro~l1ct11r,inq ilCtil,n 
nt 19 Fitm,) cann<.-1" adequlit1:>ly ad'lrcr<~ tJ~ p:~t,.rtfol c.vn...il;lti,ec adven;E
irrpacts of h)'ntui:ic,,,,,_,r devellJl'..nU1t ttu0Uo1h::•ul ttc t)elf:in. MorC'C"'.fC'r, the 
Setvice mait~t:ains that till Jl(:t".;7!'~'U and ope:atmq, Ucenr.frl and W1CC(U;tructecl, 
exrurpred, propa;:t~, arrl r~!'l:'.)f\.1.My pot,ffltfol hyrln-Xllt><tric projects 5lould b? 
lnt:ltldr'(t in ~l"' rum.:lative itrf.>ilct m.:ilyris. 

The CoonU::-~jon llfqu('S t .. hat "iJlC't"'-!!dhg the &he onJ HX.'!-l(,, of n~ i;tu1y fll"M'' 
(atkht:ion,;11 llt.'!:!11.&ed nnri/or f-!Xt'J1~tL'<l p:c.iC'-1'.cl "wuuld iritnxhi~ r.uffidtor,t 
adcitic1rul 1mn•rt.ait1ty tu rr,1hi rh,-, n,,,ult~ ,,f th"' t1S of l'ir-jtPd v;-,lur>," 
(/1.ugui'.t 10, .1.?n, f,cuµit19 l).,cuf'l!'1lt II, P"'i9~' 15), Contrnn-' to that nITjU!XT,t, 
tJlo' S<·n:icu, )-.eliews that th·~ !)}JS, ab -..!'l t'tnn, i,rec.llxlm; meanwqful analysifs 
of pote>ntli,1 nr n~l adwrse ('\!?:r.ll6tive in{'<!Ct.s oh f.id1 and wi),-Jlife resoun:'".{_•~ 
in t.l~ ltdo River Br1sin fn:,rri, f!Yisting arn.l pn,pa1ed hytlrocle<:."tr•ic pttjtJcts { 40 
CTR 1502.9). 'Jh:•re'fme, t}l';' ~r:r-viC'(! rf'qUet.t.s trot the Ca1ni.itHdori f.it"€"f.Jlrc and 
drrulatc il revfr<E>(l DF.JS tliat :i.ncb:lE>ti all Jicciit;ed, ex!'."nptt;d ai-.·1 pn.ipuse<l 
hyd.toelectdr. rn.iject.s in tllf: Ctio Rivel ~1.-Jsln. A list of other projl.'ci"s tivlt 
stuuld L,e, incltx'.le<l in tlm .te\·is.-<l DF.!S analy!::is is f'flclor.ed. 

'1lie DEIS dO<.'s ntit irtlicato:- wl-'5ch c:arpetl.J",q nn:1licatic:1 ,..,:ruld lX' licensed at 
Tygart D':!I:l, H.)tllQ01'0?-ry J..ocl:r; artJ t:lmn, N,M CUml,;>?r};uxl 1./x'•..s ruxi D.:,m, Willu,,• 
Island Jod'.!C, /UJ<;) Dstm, ,:;r G.1llifOliS L:x.J:s and rum, althOU<;Jh ttl"l r,roposed 
action is to Jic('l'lSI." hydroelectdr.: projects at thest> sit.es. 'J'":y,, f',LIS stLltfJS 

there are no IMjor differenL"'(t!; l'€1:1-1'€Cn tJ1<1H! pro~""ts und no ptefen'flc-e is 
irvlicated. .Tn ollr cpioiun, nliljo:- tl:if!e-renct•s exist. f'o::" erarrplri, one of the 
awl:ic.ants for the (..all-ip:,lis pt-cj~ f..>lari:; t.o inst~,ll foi.lr t'.lrbinrir;, two on 
ooch Gide of the riwr, while u,r,. coirpeti.nq applicat.10n propcE.<-eS ooly two 
turt-ines at th€ ab.ltr,,<">...nt £>:YJ o! the dre-:\. 'n~ dfe< .. tt; cf t.ht>i::e proje:::ts on 
•.,;at.er OJ.ttttits ard f'A!tterns lo'Ould differ .signific.antJy, as 1«ll.lld propos,;,a 
!is~rJ!\'?11 ao::e.ss ~nd aquatH.: hatitat require1¥211ts. Alro, rccr~tionr.1 ar&.'ls 
proposed at !"~~•ral otl"2:r sitns 011 yovernment-.:"'1'Jed lar:cls: a.re of insuffic)ent 
ri.o:e to allcw <ic:-vclopnent. 'Jt,(> r~r,artrm1t of the lnterfor {l.lep;nu,n.,t.) 
previon~ly rl<:!~r:il~d IMjnr conL"E'U1S with nuven.l cf these projects during 
review nf ir.dividual li~,.,. art;lic;iticns. 'l~l':! Com5z"ion has not respmd('C 
to t~ooe cx;no,-m!f, 'thu-efore, t:'Yo D!-:I:: shcul<l t~ re\'isP.d lo she"'· which 
curpcti.r:q .awlica':.ic-:-i i,,;iJl h~ lio.cnsed <1n-:'l ,,.-flit mitigating r,r.;l<li;crns \,,/,..'"'tl}d h."
reqt1i rec. 

CcnSet\i1.1ticn flcrd load tnar1<J9•;tnm•, i!, t•rif'fl}' disctisc;OO a~ a principal non
g<:>.nerating alte_::,n;it:ive tc, Hr. propcs~-:l prcj'{>ct.s. tt..-....-ewr, the concept was 
s1.mma.d ly diSIDi ~o,;e1 by the ooncl\.Hoi.cn thllt intJlerr":':'r,t,1tion cf !'\.!Ch roe,_;,!'\llrflS hat 
t.lf¼'J: a<lc-t->te.J J.ll :(;any cns,!s. 'l'nat e>!::SUl)l,1:ion is cxmt.rary to the conclusions 
dra,,..Tl ana rt.:--:cmr:endaticns r..ade in the D-2r..-ut:nlf' .. l"lt of Ene1,;y' s stu•Jy of 
altnnat.ives tot~ D-l\'if ~r Fwjt'C't rnle.-1seJ ir. 1980, 'lliat study 
corn::ludo-;! tt>..a.,_ i~:-lffifffit1.:.tion of ar.y cf the tlu:ee ronservation ar:J lood 
r·iar.agernent tcer.,rics 1,nnH rei;i..h i.'1 t1gn.ific-.er:t!y l~r cwt,s th,,_n buildinq •" 
p.tq.ose:: l.CICO M,,' f.,'Un"f~, r,t·on:ig,, fod1ity. 'fl'R tcr :-'f'!X'rt el!lO SI~ that 
in-p)Gll"l'?fll~t,.on 1/ C(lr,..,Ec1~;aticn ;,;:d lo:x1..: 11~1M-::nnrmt cc~ld, in mrl of itsell', 
preclude th• 0>.:Hi !.Oi 1,U(l!) :,~·•s ,:;.f J""("CJ:ir:g f-"< .... '€T, A drt.ailed c:T> ... -.1ys.i~ of 
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31. 

33. 

34. 

Numerous coirments on the geographical scope of the staff's study have 
been received during preparation of the EIS reconrnendlng the inclusion 
and exclusion of hydropower projects different from the 24 hydropower 
projects analyzed by staff. Staff maintains that the study area 
contained In the FEIS encompasses the PIOSt concentrated stretch of 
pending and licensed hydropower projects in the Ohio River Basin. In 
addition to the 19 dams where hydropower projects are pending In the 
upper basin, S dams with no pending license applications and 6 dams 
where hydropower licenses have been issued by the Coll1lltssion have also 
been evaluated in the water quality modeling portion of the FEIS. 
Staff believes that the licensed projects within the study area 
represent the existing condiUons in the basin, which .then can be 
compared to the Impacts contributed by the proposed projects. 
Preliminary hydropower pen'l!lts are not viewed collectively as 
reasonably foreseeable actions. Preliminary permit applications do 
not contain sufficient information to allo'lf study of the environmental 
Impacts of the development, do not contain sufficient agency 
consultations, and do not address the feasibility of the proposed 
development. Because of their Incomplete status, preliminary permits 
cannot collectively be compared to pending license applications. The 
staff contends that the scope of the f[JS is therefore to address the 
cumulative and slte•speciflc environmental impacts or licensing up to 
19 proposed hydropower projects and to provide recomendations on 
those 19 proposed hydropower sites. 

See response to comment f32. Although there are other existing and 
proposed hydropower projects ln the basin, staff does not believe that 
any other projects with accepted applications would have Cl.llllulatlve 
impacts in the study area. The DO model indicates that, because the 
dams between Ohio River ml Jes 100 and 280 do not provide much ae·rat. ion 
without hydropower projects, significant changes in 00 due to the 
proposed projects do not extend down the Ohio beyond the study reach. 
Impacts of licensed projects were Included In the analysis and, In 
fact, the need to reconsider spill requirements at some licensed 
projects ls identified. If new license applications are accepted for 
projects in the basin, the Impacts of such projects will be assessed 
in relation to any other projects, proposed or existing, with which 
there would be cumulative or interactive Impacts. 

Staff has compared the tOf!lpetiog hydropower applications at Tygart 
Dam, and at New Cumberland, Willow Island, and Gallipolis tocks and 
Dams. Staff has concluded no significant differences occur between 
the competing applications, either ln environmental acceptability or 
In power generating capabilities. Staff believes the implementation 
of Its recolll!!ended mitigative measures at the competing sites renders 
projects at these sites to have similar environmental effects. 
However, at the competing Montgomery l&D site neither of the competing 
proposals provide adequate mitigation to offset significant adverse 
environmental impacts due to hydropower development at this site. 

In the event that sufficient lands are not available for construction 
of the recreational develop111ents, a recreational compensation plan 
would need to be filed with the Commission. The plan would be 
developed ln consultation with appropriate state and federal agencies. 

If it ls detenr1lned that the plans of competing applicants are equall.v 
well adapted to develop, conse,~e, and utilize the water resources of 
the region in the public interest, the Com:nfsslon may issue a license 
for the applicant •Ith the earliest applicant acceptance filing date 
[Commlsston Regulation 4.37(b)(2)). However, the ColfW!lission may issue 
a license for the applicant with the more recent filing date If it is 
a municipality or state [Co11111tsslon Regulation 4.37(b)(l)J, The 
Commission will make the final licensing decisions on the projects, 
including the competing projects, in the public's interest. 
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t-onr.;'!'"rvr.1:ic-r a:rl l,..,_,; ~,1,i .. ,9r'lluct i~ <tn:rnl'1·i.,t,· ftcr U"' pr<c-t(,:"t 1It1,dy and 
Liqhly rtc•·•r:Jsi'•n:ltd ty ti,,:, !~"1\·.ll""·· F\lrtlJl'•r, the (~A,i,LlYd•.i(n. i•nd ]oD,._:; 
trdlialfPl"IJr-?:lt. ~lt£•1'f•"ltives. r,rt:~u;tly lkir.g us(>d should lie- thM,i!>M"'J i.fl L'Cficrrt 
1dt:h llll "--CO!llmically uvnjl;,UI" <":lte1natiVPF, 

rt!(,, f,f:Jf: SVH(·'" t},at PyUn,t-"""-•r liltl:'JT.1tivi;.-i, wr·rr. devdc-j'."e-l tu "q.ive cq.utl r 36 
con&Jrl"'•at1on tl> f,cT,,,'('r <,;('nr-retion ,1r.C ff"l'-'-it1.inn~'11u1l cr..ial1tr v.:1.lU€s". Ccnt.1ary 
to tJds stat~•/1ll-nt, tit!:" clat.n µi:ije{.."'tir:IJ tli.c;.<;(,h•rd DXj-'t'Jf.>r. !U.·) c-unt~mt !Se-{"!.jc,1, 
~ i.U-) /1ft(•r,Ji_y t) clre1ly R)x;,., df-'m<"1dt..ll>rl oi o.:t,t,!I quality W!lllOS ,..ill, ~;.,,::h 
c,f tll"..' ft,nr p(1J.,:.,st"4 h~'l.!Hl<"M'"r t,11ei::n.?itlw.,i; • .:-1·~,c1!in-.llr, Un., t(_; rn~.U}l ft'f 

J>Jtl'rr-..•1ti'-'C :< (l'rcj,s,ct t\BlUtH•n tG nv('t J1.nu~1e~u,,dat1t,n ciitf"tinn; ur-,;l 
1'JHnn,1tivc 4 :1·10:i~'f.--t So<;h"<--t"c,d l<:.• 1•-.:ir.imbe lnp'H1:s t_o ,\ll 'nirrw~ iw~...c,c:r<"'·!',\ 
;.,i::eclic~s rx1 n'<"i!1ct.iom:• l,<·h;,w i,:illo .. · lsl,md !Jx:)·,i,: wrl nw f!.W s,:n.-- li'f• rjv~•i 
niile:; (sot; l'1qi.1rt:s ~.4.l-1, 4.4.1-2, 4.J . .1.-.'!, etc. ,I. ,,-.,, ('c:nt;,l~c<,iot1'ic; H'<"x>nt 
d~Ci!:-iCIJ ((',,-;t!'l"i!~>ior: n::dt!? ,\t,4) tt, W,HV(> r..e<.:'ti(!rJ 4("1 l~o1tc'r lt..mlity 
crn.ilication ftir clevr-n pn)je,:•t!". llfl""'.,rn tu )1Ylieu~ l':c£'5 r;c1:1s.ideraUnn for 
('flVironnlC'ntal qtVtlitr timn tiyJI01,o,,,,.•:- 0ev<-1oi;Ti,mt. 

~! m:ir; does- wet n.:~xJrt. tht, c,m•,.i~,!don !"'t.nff'.s decir.it.-,:1 tC' l:'XC:ltlfl~ cf'rt..in I 37 
prnjE"<.'t., !ro•1 tJ-,,. o..trtsJ.lativP il11-'<l.ct 11~S(!S1'i!"tlt$'\t. Yet tll'.' C'OTITTission n-.aff 
SUit<,$ in f--e,:,~ion 3 of th(' DElr: tlmt jm;Ju-J.ing ct>rt:ain r·t-oJects would i.rK'rfx\!<f' 
the corrplexlty c,f the analysis, withcut contributing t.c:, al1 urrlerst:arrling cf 
the Cl.lll1Ulat1ve inpacts. 110,o.'CVf'r, the ckc..ooer:t alp,,:; statr-s t.hnt hydropo,,-cr 
projer.t.s in He lasin ... arrnnt an /lmlyds of specific an:J cumulative 
CIWironnl:.:ntal inpacts Bnd th?.1t " ••• th.: ,,alue of the o!,jK:tive [unction at 
ruiy J-.8rtio1)a! dti:: is a fu:1c-ti0n f,f tlJI:' ve.lW?s c·! the- deriidcn varfoPle!t at 
all ~tes ~.r~ {crrph.:ts!s ad::Jc."'<l)," Arrl, ''A C'Ul':1!Jfot1vt: ~:~~n-•,d::~~ 
(ef'\)fl<IS}::; aii:'iedJ rn:.d<!tlirYJ ru,aly,i!; •.. is rt•T..ri.rN.", TI•• llT-1:' l:llS0 in(1ic:1JH:!': 
U,at eiiergy pro:luction auJ i1rillag€: ru-.;ruireci at il s.iu~ <"lH- d~l':!l"ilcnt on energy 
pro:luc.-'9d at all up;t.?f£1Jn !;it.es {A1~nc3.ix B, page 27) a,..,_1 t-Jiat the stuc.iei:
iridicatp it m.-1y t.>t> tit"nefidal to r,., .. P\'aluate sri llag~ at rrnject.t previously 
li~ru:;ec or. tl~ AlJr.-,:<h~y lti.wr (pa~"-'' ~-2(;). ln \'if.!W cf t"Jl€ <lb!'lt!', tJ-e 
Sr.!'vice atnnot. agr<:!l' wiU: thf, den.Elo:1 tc, rxclude nurooro'..ls r~~iI1-wi.de 
proje<..ts, no:1 l'<,'(:(~rli; the arelyids be re,•jsed to im:-l1b.Je all vrojectc which 
•,dll have, µA.ential adven..c- (."'.l;rulntive cffectr.. 

The ~n·iCT-! beliP-ves that the dBta conui.ir~ ir1 tl"P. m::1:; a!'.e ir.Dufficient. tc I 38 
cie1l.::rmtr.:1tP that arlvP.rse int:.--i~:tf 1,,;ill :« ,,cc,.;!' tc th-H FlJ,k muckct {~~. 
~;~), a listl:<l erllangeted l'\:•ecies. In fact, H,e Sen::ic-e hE-lie'Rr. aclV<?XS!' 

il!pa(.'tS tc that ~['flCies coultl occur flui-, p:Jt.er-.+.ial depressed DO levels 
res11ltin9 fnri tl.e p1-opr$t'd h}'Uropo.-.•ni· prcjects. Mr'..itior..--,.lly, t..he Service 
beli(!V(':, a 1:icr,dficant redtr::t!on in mrrrbers of ~infi1:h, .ar, .indk~ted, IMY aloo 
adve:i::r,ely afff'-~ the pir,k rnvckt>t "'inc.--e fii;h err, ar; intt.,gral part of th!?ir lif,:, 
cycle H'(f-lir!"f!Y>:1ts. 

The f'fli'.an9er8d pirJc. rr,:icket <:x~!;s in tlie a1~ belo,,, Gllliµ;lii- r.o-:ck and T;,am 
and n-.oy aliqc ~1r OOlow Wille,,., Jslanc arrl Belleville U>Ckr- aa:l Dams. Se-:-tlon 
7(cl of thti Enia .. 19~1i::er:' SJ.l"?("iE·<; /,:.,---t cf 1973, ar. amcru:l~, requires the ffX.ierel 
age-icy prcicx.~inq P- nc1jc,r c;o11strurtiun vcti\•ity zignifieMt.ly .;(for.ting the 
quality of the h~.;;r, environna1t to co;-duct and nlUni t .m asse~!ltrient to 
Ceurm.ine •~Iv?. ~:f!ec:s of +-Jie propcsal on listOO and prorx,-.ed q:iedes. Tr,e 
biological aS!ie!>'Sffient sOOuld be carplct!?d witJ<ir: .lFO day!. after the date cf 

35, The potential benefits of conservation and load management are well 
understood by the electric util\ttes distributing power to end-use 
customers and the utilities have been ~aklng a serious effort to 
educate their end-use customers concerning available cost-effective 
conservation practices. The historic and projected effects of 
conservat Ion and 1 oad management on peak capacity demands ind annua 1 
net energy requirements are ql1antifled and sub111itted to the concerned 
Reliability Council by each utility in a Reliability Council area, 
Each Reliability Council totals these projections for its Council area 
and reports these totals annually in the Department of Energy Code 
1£•411 Report (Report). lhe Report covers a to-year planning period 
and presents historic data for the first year and projected for the 
nine future years. lhe Report does not give these data for the 
individual reporting utilities but gives the totals for the entire 
Counc l l area . 

load management affects peak capacity demand, but has l lttle effect on 
annual net energy requirements, Conservation affects both peak demand 
and annual net energy requirements. As a result, the Jf--411 Report 
gives the effect of load management on peak demand as a separate itrm. 
Since conservation affects the peak demand, this effect is accounted 
for ln the 1[·411 Report in the reported values for ~internal demand~
·which are reduced by conservation. Conservation also reduces annual 
net energy requirements and this reduction is subtracted from gross 
requirements to obtain the net require~ents shown In the Report. 

36. lhe dissolved oxygen model projections show some decreases in DO under 
each of the four hydropower alternatives; it is impossible to have any 
generation without some decrease In 00 at dams that aerate because of 
the lost dam aeration. As stated ln Sections Z.l.3 and 2.1.4, the 00 
objectives of Alternative 3 and Alternative 4 (the reco11111ended 
alternative) are to allow hydropower generation without allowing 
decreases in DO to levels (less than 6.5 rng/L) that would affect 
aquatic life. Staff believes this objective gives full consideration 
to environmental quality, as it is designed to prevent significant 
decreases in water quality. In figs. 4,3.1-3 and 4.4.1~2, showing 
predicted 00 concentrations ln the Ohio River for Alternatives 3 and 
4, 00 concentrations for these alternatives are shown to be slightly 
less than without hydropower development below about RH 200. Under 
the conditions used for the model analyses, DO concentrations were 
less than 6.5 mg/l without hydropower in these reaches, and additional 
spill at any of the dams would not be effective tn Increasing 00. The 
difference between the predicted 00 without hydropower and under 
alternatives 3 and 4 below RH zoo is caused by the conservative 
assumption that the hydropower turbines would provide no aeration. In 
reality, some small increases In 00 concentration will probably occur 
al the hydropower plants, similar to those occlJrrlng without 
hydropower at the submerged-outflow gated dams In these reaches, 
further reducing the differences in DO concentration caused by the 
proposed hydropower projects and those occurring without hydropower 
below Ohio RM 200. None of the decreases In 00 concentration 
predicted for Alternatives 3 or 4 would slgn1flcantly reduce the 
quality or the aquatic environment. 

,. 



U1if. 1f·~tf!r U ;, \1rt.• m'JtUs'.lllr il:rf\'('d tlfD!; t~t-.!f_"l"1 t!;r, <Hr(!"l('Y rn-d t.:w f,-i-•rY:!r-t:·. 
'11•- <'>h''L'l-1.1 •(!!;~ llU<'\' t,r1 01.~tT;,tcH~l j,r,f " .. " (tll';' n,.lll!-t.rUctiLll (:fJ!itJ<'H1 r,. <,tC· lH U 
l«tur>. We rl,:• not l•dlf"\"O lh.:\t W1i:' can .idequately <H>SPS.<; thca rffr'('"!:6 vf 
1,ruru,£->J uct1c•1.r cr1 ti.-. f,ii,~: r;.\le·"..,.-t ,.dt.!1,ut 11 "1!'.l'l{..te .in,,i:s•,1n,:-,:1t • ..,.1",<'l, 
•'IArJu~:ting <'l l.•i<•l(,oicr,l e,r;i;,:ri:11~11t, you 1.hau.J1:;, nt a 11.inirr~r-: 

l. n .. ,hhwt ,, ~:'.:io1t.i!.it~l1y s,wD on .. si1P .it1i:ark''tion of the HI'E.\'J to ~i 

ll!f('{'t<-'i.J l.y tbe ac-tio.i. ·;~l.i!: inq_)(>("! iN1 n,:!;t, w,J.,-.rs t.'':JJ')r,,isl:' dirf'('tr·d !·y 
the !'c;n·in, irK•l1.;·ll.! d <'f!'" .. li lt-d \.\!_!"\~}' c-f thf:' <In-a t,., {l~•·ttr·,lf•'f Ji l1r.u:ri 
01· t H;J,;nv) r-r.-0·ci!•!' m" r:·•·~cnt ,,ul i,,,)J~Uin· !-t:i u1MP tml•1 tat e)dxt !, ,...j thin 
':h•_ ;11•~1 fvr t>itllf•~ "Xl•·1:flH,,, ttw (,xir,tir,J rq•i1,,Uen (,r r•-·lt11ticl 
n-.iU.rvk-,"tlOh ct 1.q:~ l<1tit,!l!'. 

,., Jgtf,;vit"w t("_~·,gr.i:u•d C'>:f-.::rt¼; <'f 1hf'• ~r:ed('f. ,1t :i,,su(>, fr1clwhnq 1ho:·f• 
Id t:Lll! th f~'rVi<.."(•, St/J,/) c, >fl""l""V~LlU:l aJ~'!JC:ier;, \Jrai •,J1•nd \ ier, dU:l t.*.!-...:>H, 
wtr, !11-'l}' h-'\'P lk1t11 n"1: yn fcvnl jn !¼'Jt'71!.ifi1: Jitc-n,twc. 

J. R•:vj-::-..,, 1.itr,1·;,tun, an:i l~h+·I f;(.'i•1lt'ific d.,t.e, to Oet<.:rr'.i.110; th•~ Sf"!df>f.' 

.lit>t>,_'.!'>Jticn, lubit;,,t 1,r.-.:1<ir, <1r¥l oUlE't bi<.•1ooiccl rPq,1':rtPi:::11ts .• 

4. Rs:!\'.!CW an] <m,1Jy;-r, :-11<> cffe,:ts ol tJJF, ,l(:tion on the s.r,:,<.·iE:S, in t~1.ms of 
irnliYiduvJ.s an:i JX,fll!L1bon,:;, inr:.:ludir19 o:Jnf;idr.ration f'f the cum.11.l1 ive 
cff('rt<; c,f the ar:ticin ,in tho sp!ci<,>e an:l l'-.aHttiL 

5. M;lyze <.llhtn:.at<vp ;icticnn Uwt 1rHy provide L"C.'lmt;>rv;-1ticn mri1~1,rr:s • 

fi, Crrr1u:·t u;y 1;;tud.its r-~~-·.;~·:;;ny t·ri fulfill thP requ:i.1e•11:ntt of (l) tJu-ough 
iSl .tths.'e, 

Revi11.- <Jr;y ctlY'r t<.ilcvant. in~ .-rn>;1tior1. 

l•.ft.er you1 eg1:>r;:'1' h.1~ CQTTf1l12tP,,;l anl r<•Yi.l-'Wl'.:'(J ti~ ;1ssf?ssne1t, it j ~ Y,:'-'.lr 
reii-;:x..·1wi.l:•jlity to d.,..~enli.rn,,. if thP p1L4-r..x~3 vet.ion "IT<'ly .iffe~e the ~ink 
tr>Ut'k{,t. lf you. det,_;.-r,'lne Ui.,t tJe prcj~ "no'ly nffc-et" .:i 1i1.tu<l n~rie~, ~'(.1i 

rrr,rnt n-.-qJ<?s.t f(J;:;nl COf!Sltltatim from the <1wrcptiAte field offi.r(> of the 
r.er.-ice. },11(l.'l yon pr,:,\•ide the lJiC-lC":--7ic-,:1l ll&se:~"lt, }'Ol! stould include an;
othP.I n:levar,t inf1,:,nr.-.,ticn. th.:!t essi~·tt-e you in rf:i:lching you: ct".~1cl1.1sio11. 

Your a1_·t!:"l'lUon is aloo ,li.re(:t..r:<l tc S(>ction 7!b) uf the E:n::lam1o•red SpP.c.ies Act, 
a~ atll(,!;-.d("!'.'l, whlc!1 unJe.ri,cnxc,i; t11~ n;quir3Tlc-mt that tJ-,e Fed!'!ral El(J~K·y or tl"K' 
<'lpfliC-d."'lt sh11Jl nM. rrcl:{; ;my irn:r1:~·rsit•-lf' or lrretri<">-nble t.'Ol1TTUt:P~:•.11t of 
re-s.::\ilcer. during t.he ,~s-.:lt,1tic.in iP....l:irxl which, ir, ef'fc:t, 1,:ou]d deny tllfl 
fornnlat.io:1 er i1rplE.~1tatior: of n.iu:onable a~ prud{'J'.lt nlt<"n"><"-ti,•<>s regnI<b.!tg 
their ;;1:t:icm; Ni any n1•lari9ereC or thH-.'ltt'.ri~ Bpr,cics. 

" 
37, The quotes cited in this paragraph reflect staff's opinion that water 

quality and power production for the proposed new projects should be 
analyzed and managed as an interacting system. However, staff 
disagrees that the system considered should include additional 
projects on tribut.irjes-sof the Allegheny, Monongahela, and Ohio 
rivers. A system-wide analysis is not the same as a watershed-wide 
analysis; the system considered in the EfS includes all projects 
(existing and those with license applications accepted) whose 
operation can reasonably be exected to have cumulative and Interactive 
effects on water quality, 

38. Text has been modified to include a discussion of the Impacts of 
depressed DO levels on freshwater mussels, particularly the endangered 
species Lil!J!PSi!ll. .almlJltj (• L.. m:bJ1;:qli.t.i). Additional information 
and evaluation of L .... ilhr.YDtj have been submitted to the USFWS to 
supplement the biological assessment contained In the 0£JS In order to 
comply with Section 7(c) of the Endangered Species Act. Physical 
b1.bltat Issues for mussels were addressed in Section 4.1.Z,2.3, and 
one project (Muskingum l&O No. 3) was determined by staff to cause 
signtflcant adverse Impacts to aquatic habitat, including habitat for 
mussels. Appendix I of the FEJS includes the supplemental Information 
and analysis impacts for the four alternatives on L. !l!f..lllli, Staff 
concludes that whereas any alteration of river flow or water quality 
will have some affect on the mussel fauna of the Ohio River and Its 
tributaries. selection of the preferred alternative (Alternative 4) 
will cause no demonstrable effect on .l.. .i.l.u:\w.1l. 

':' 
ffi 



!',pt~:i t, ~_i!_rr.11.m ~-

!.~>t;'"t io'.'J ;! .1 l\cl\l'=').' ;: \ thru 2 )_"/ ~::.'.!~.£"''N _l;,,;,,:•:-_<1'.- l!i_:.1._Ll~-~!V'IJ,_ i v:;_i;. ft.ilf! hm, 
('\'1'\J,:,,tt-c:l tl,•·r,, )•_, '-'llt•.·ric·.: {\. :!,,,_ J:c,; .. -,,., :~l '.I, 11;-,;.1L•:n!l'."', Ui 1:1,u,, 
[l,;"'\r,:.lt<rd!'- !"n.q.'jJ, ,1:1;; i:!! ,l!t ;i:·ti,c••1:1,-~,•-1,· ,::'.•llt·n '(.' r.-;'l), lt,1,·1 tt,(' 
!',c:--vi<''" l11--er1 ilffo!d(.,-j ?'.!"- {'!P r·\:r.;•·i' •, 1,.1•: :1,,'1· :: t~, f-''"'T :n<i (,! :•·. 
a ltern1t iv<•!;, ,,_\_' \;~ "~d t..-:1\'L· : t•.;x·t '.t i i ) .. ,• .-.. J l ,,' 1 u, r.'. I : ,. ill(· .it-'.:t 1~:· 
c.Ymc,."I1t.rat.C:(1rn; 1~•;:o!.lr: <i ~••(>! c::t,·rr,.,·:n. ,:r !I'"." :,l:i--:,, '.J,r,t 1,•.,1!!'~: 
ltCltm,1._·(hif<i i\lt•.·!J;,','. J\'l· cl :;.,n,•; H !,'l f.' \ , '. i• n1n•'.1-1i,,;v iJ,,,,-~:\.:t.Jn"irr c-~ 
any t'Xll>t..iJI'! rJ t,!l~•li;f,d )1:i-,l!(~.l('<'t!J• r:v••··'. , .. ,,11 ·~•!'>!!(' tl••:~-""IJN' ,ml 
m1i tit• Nint"V c,f' d(~,0:--,'-'1 Hrll': [J i·I• ;,iv! -.. ! l ! 1 l ! ,, l 1·10'.·.:1 \ 1'!', '!\l<:11·! ,·,;-~ , thr• 
~--.f•rvici~ rf"'f,J(•"n' t.',-it 1¥,P ~•v.i>•<iri,,r, ,.f p••--1 :c~'.~·1 :,: (-,:,:wr>11t.1<1\ ion~ l,c, 
11,,·1\,d(,.l in tJ-,,· ir·v·.~.r--· :~! 1•·. 

~ :!-_{_'.'.• (;iv1:'t1 t.:wt thf.li: is 1r1sL.ft.iC'H1;t inf(>niuUon tc• oJlr,..· definitJCn 
of f'Yi!'tir,9 l(,1 l")(J:ilt.,iCf.IB, Vil:- a~1;(,«r:h t!'V(!Ji.,l :t•H1\:n-e il(l(!l'Wi<>!< H-Ctf'.m~r.--1, ..... J 
during tJ"te sr::or,inq pn~s.,; rhould hcv" lll:•1:.r, uulizc,d. ·n,at CJ.prn..,r~q i .t•,, 
J.illin~ tJ,e l>J lbtzi cup~ l-'tiot: to lirX""1wimJ, w1..•u1,; <·1iminat." ITd.ny un\:n~il.', 
req<1rdtr1g b1d.1: 1sid1; hydn) devt:1oµr>':.'1it. If .ir i.~ !ll'l rnll7~:t re, n.1;• on 
U.'1f.'t1..,w.-r: tJ.<·h1,.;.•lc-T/ tn rnin:,iin ,.,,,1tt.:1 qu;;llt;-, tti,·n it c'.:r1,,ir,Iy ,., ~ 
p::udmt t<., rdy vr. ~r.,;de:r;ati- <':c1tn th (lr·vd(;r 1ocxlt::.h: t.c f!rtl'TT'\1,.~ "eXit;t in<;r 
ctr.TJitiuns'' an'.! t<"J P'ti:)n::t fl;tl.lrf.> co:,;~tJom;. 

~£.._~·}f:_. 'lhe S-.>1vke doe!:i not 6010"' tl1at t:r.:rt.ei:U,1l fir;h I-'·,i;l.'·Hq~ 1TT..artnlity 
can 00 consid~n .. ,:1 ;:; Tlrocrate or mirn:t iiq:.act. Previously, st;:iff ,;tL1t.ed (see 
Section 4.1,2.3} tllat (}) th~ resuJts of ex.i~ting turb~ TIY'rt.dlit.y ~t.u&cs 
are highly v,1ril"d; (2) all critr;;ir..mmt i;tu:lit$ corplf,t.1d.l in th-? h1sin arP 
in~lPh~ a.rt:l ilicT.ir.clt~dve; (3) a fi1:ri i:.:l!:'-ir: fo: n.a.l.:.ing mortality esti11~1trr: 
aw,~ittt tclt~r n•::;u::.h,: an'.J (4) re<.J:::b r,~_;H• \.Cd; r-.u.::::t b:, (lom lx>fon-1 a fi1J, 
protec::·ive a,wif.'I? C":n he !l<'lf'-ctro. l.n ar1<1l~•l'.i!> of cx.i$l1I1Q d,1t;i doer. not lem! 
c.;rl'?- to th(' cc1K"lc;;j 0:, oi 11..:ir«,~- i:w n .. ~-kn•t(; in;.-act. 

r·aae 3-2C,_....f1:1.!il.S!:.~l-i.'..?.· Jn ad:.Htic:-:1 tc federe1lly liC>te-d £oc..,:::i(.s, C1TJ?. !is~i 
SpG-Cir" H; t.~ii:g r:t\diE-J for p:.-.ssit·le ft:run· li.!.'tir,.;. 'nlC blue :.ucker 
ievcleptt:~ f)cnodtus), kno,,,-; fnx-< ti11, r.~i1,stern of tl~ c~:if'. Ri\-et in The 
i!T1Tle(::"!te study anrl :.~; cli!Ssified Py the Sc.0n-i(:'l't as <::atf'q<Jl'Y 2. catego,y 2 
t'!'..'Hpl'ises t..,x;i fc: .-Jhif-h infr,!':'l,.-!t:iu1 :1'.M ir, pcs~~don t.:f tt~ Senioe 
in<~icates tlmt p.c,p::11,ir,g to list a~; 1-cn:l:ancmr~ e,r th:·eaten,--<l i~; pi.,ssibly 
nwror·.il'lt.e, hlt. fc~ which l'Ol'1~:lusi•:e dat.l! or. biclD?ic.al \'l.l}OP,;Pbility Mrl 
thr~t are not c-.:rr~,tly a\.';li li'lble to i;u;t,,urt pn,p'.:,•a-/C rult>s. rnc-foreru .. se 
federal ReQistE>t, \'cl. 51, No, )Ob, ?1:Jc,: antl !{8_>1;f,:ktion<:, p'lae 19941, third 
colL.'"Tln, 4th p•fragraph.) · · 

PMe 3-2p_,_ 1._l._f:1~,, .. State Lishno. ,~r::eci.f?"' li!;t, p.:,_.,.ac:--qh J. 'lhe 
srrelln-:>uth l,uff.:,]o l.lc-.:.ic!xi."' l.•,lr-1>Ju!c") 1:1nd the bled: rt:dl'n::~.-~ {M::.xoot.r:v.1i 
dl,.1S,:~?,?:~:l_} haw U".: :t.'ffl:.!Vt"'J r;:a,,··'i.L:· special rorn:'-"rr. e<1t~c-r-y. 

faoe 3-2C, 3,Lf.2 . .St.ate !,i."'tlf22.! !·~.-'....~fus~. 0!:.io -~-·~e::: Ll~;t., r~1ra~11££1 _ _§_. 
r,.r. ti'W'i !:f • .it.tn!.ly [1 >•.':i,_;lt. li;ie,cl<1t<1;. 

39 

40 

4 I 

41 

39. The Department of Interior (DOl) and several other agencies have 
requested that the FEIS include an alternative that would require 
maintenance of "preproject DO conditions", tn accordance wtth anti• 
degradation pol icles for water quality. Thls request was made by DOI 
in scoping meetings .ind was considered in preparing th@ EIS {see 
Section 2.1.3). Staff believes that (I) DOI and other agencies have 
not recognized significant technical problems that arise tn 
determining what "preproject conditions~ are; and (2) requirements for 
strict maintenance of preproject 00 concentrations would prohibit 
power generation, without resulting In significant water quality 
benefits during times when DO concentrations are not low enough to 
affect aquatic organisms. 

Al dams that aerate well, any amount of hydropower generation (with 
Its necessary decrease in spill flows) would reduce 00 concentrations 
downstream when 00 deficits occur. Strict maintenance of •preproject 
conditions~ would prohibit hydropower generation at such dams. 001 
and the states apparently are requesting that some level of spill 
flows or mechanical aeration be implemented that would allow power 
generation without decreasing 00 concentrations. Staff's water 
quality and economic analyses Indicate that requiring rates of either 
spill flow or mechanical aeration (tf mechanical aeration is shown 
effective) high enough to reproduce existing aeration rates year-round 
would make projects at da111s that aerate well Infeasible. 

DO concentrations at any point vary continuously over• wide range 
with concentrations being controlled by temperature, waste loadings, 
river flows, and biological processes. There Is no single set of 
preproject 00 concentrations for the system. Staff did evaluate 
preproject DO condtttons for the D£IS tn the following ways: (l} 
historic DO and temperature frequency distributions are presented for 
the ORSAHCO electronic monitors, the only locations where 00 
measure~ents are extensive enough to do so; (2) DO concentrations 
measured by the Corps during typically poor water quality conditions 
are presented; (3) parameters that mathematically describe the dam 
aeration avt1llable under existing conditions are presented; and (4) 
tn all the modeling analyses, 00 concentrations without the proposed 
hydropower projects are presented for comparison to concentrations 
with the projects (Including ll'IOdel analyses based on monthly ~•n 
conditions presented in Appendix 8). 

001 and other agencies request that 00 concentrations be monitored for 
one or ~wo years at each proposed hydropower site to define •existing 
conditions.• One or two years of 00 measurements are not adequate to 
define baseline conditions. For example, 00 measurements made tn the 
su11111ers of 1987 and 1988, as reconnended by ~everal agencies, 
represent unusually low DO conditions and if used as a baseline could 
result 1n signiflcanl degradiltlon. In addition, the erper1ence of 
project applicants that attempted to monitor DO at their sites 
indicated that frequent gaps In monitoring dJta must be expected and 
that the monitors tend to underestimate DO concentrations. Staff 
believes that having applicants monitor 00 for one or two years would 
not provide information adequate to base spill flow requirements on, 
and would be an unjustified burden on license applicants. 
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001 and other agencies have not defined what ls meant by ·preproJt~~ 
or ~existing conditions•, or how these conditions would be determined 
from measured DO data for application to anti-degradation criteria, 
Staff does not believe it ts justifiable to require collection of data 
that (I) will contain gaps and errors due to monitoring problems, (2) 
will not define the historic range of conditions adequately, and (3) 
will be used to determine DO criteria when the methods used for such a 
determination have not been specified and may not take into account 
effects on either aquatic organisms or g@nerating capacity. 

Staff believes that It ls more prudent as well as more practical to 
maintain a specific DO criteria, based on the best available 
sctentlflc research and selected to avoid impacts to fish, than to try 
to maintain undefined and poorly measured •existing conditions". This 
approach 1s especially appropriate 1n rivers whose water quality is as 
highly affected by development as are the Allegheny, Monongahela, 
Muskingum, and Ohio rivers. Staff believes that much more success 
will be had in implementing a relatively simple 00 management 
objective (maintaining concentrations of at least 6.5 mg/l) than ·In 
attempting to implement OOI's proposed anti-degradation policy on 
rivers whose water quality Is already heavily affected by man. The 
cumulative nature of hydropower impacts on 00 would make 
Implementation of anti-degradation 00 criteria that vary between sites 
and seasons extremely complex and difficult to enforce. 

Requiring no degradation of 00 could essentially pteclude development 
at dams that currently are important aerators. At such dams, the only 
ways to strictly maintain existing aeration rates are to either spill 
all the water or to aerate mechanically. Mechanical aeration Is 
expensive and could make projects economically infeasible If required 
continuously. During much of the year hydropower can be generated 
without causing DO concentrations low enough to affect aquatic life, 
even though some decreases in aeration would occur. (The model 
analyses based on monthly mean conditions presented in Appendix B, 
Figs. 8-9 through B-17, show how the projects as proposed would 
decrease 00 concentrations tn spring and fall without causing 
concentrations low enough to be of concern for aquatic life.) This 
hydropower would be used to displace power currently generated by 
other sources, mainly coal-fired and nuclear plants, that cause 
significant environmental Impacts. 

West Virginia, the only state whose col!fllent letter implied they had 
ant1degradation regulations that apply to the waters considered in the 
US, has designated the Monongahela and Ohio rivers as nhigh quality 
waters~. West Virginia's water quality regulations (46 CSR Section 
46-J-4.I.e) states that such designated high quality waters *must be 
maintained at their existing high quality unless It Is determined 
after opportunity for public co11111ent and hearing that allowing lower 
water quality is necessary to accomodate Important economic or social 
development in the area in which the waters are located. If limited 
degradation Is allowed, ll shall not result in injury or interference 
with existing stream water uses or In violation of State or Federal 
water quality criteria that describe the base levels necessary to 
sustain the national water quality goal uses of protection and 
propagation of fish, shellfish and \llildllfe and recreating 1n and on 
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the waler.• Staff believes that the environmental and economic 
benefits of hydropower development (as recommended by staff) that 
would not cause violations of the State criteria would justify the 
limited degradation allowed in this regulation. 

To assure that hydropower projects do not cause significant Impacts 
due to low DO concentrations, staH has reco!Mlended that 00 
concentrations upstream and downstream of each project (recommendation 
4, Section S.4,Z.J) be monitored and the data provided electronically 
to ORSANCO, and that water quality management agencies and r£RC be 
authorized to require increased spill flows during low 00 events 
(recommendation 2, Section S.4.Z.J). In addition, formation of a 
basin-wide group to monitor and manage DO at the projects Is also 
recolffl!ended (recomendation 7, Section 5.4.2.1). Slaff feels these 
reco,rmendations (I) will fully protect the aquatic environment, (2) 
are practical to implefl'.ent, and (3) wlll allow generation of 
significant amounts of power. 

The staff's reco1m1ended alternative ls not to maintain 6.5 mcJ/l of 00 
Immediately downstream of hydropower projects, as stated in this 
comment, The recofl'lllendatton (Sections 2.1.4 and 5.4.2.1) ls to 
operate the projects In such a way that they would not cause DO 
concentrations to hll below 6.5 mg/l, anywhere in the rivers where 00 
concentrations are affected by the projects. 

40. The staff does not believe that collection of one or two years of 00 
measurements at each dam would describe the so-called existing DO 
conditions, due to the high variability In 00 concentrations and the 
problems and errors that can be expected In monitoring 00 (see 
response lo coornent 139). Instead, the staff chose to measure the 
existing aeration rates at each dam, which were used in models to 
Quantify the effects of hydropower. 

41. Staff has determined that hydropower development at the Montgomery 
site would result in a predicted high level of susceptibility to 
entrainment of fishes traversing the embaymenl mouth. At other 
hydropower ~ltes the relative degree of Impact Is predicted to he 
minor or moderate, and mitigation phns for fish protection can be 
established accordingly. 

42. Text has been modified to correct these lists. 
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43. See response to convnent 138. 

44. The dam aeration measurements used in the model are presented In 
Appendix B of the HIS. Staff bel !eves the field measurements used to 
develop the aeration models are sufficient. The uncertainty analysis 
~hlch Is presented in Appendix B sho~s that the model uncertainty 
resulting from varhbtlily in the dam aen1tion measurements 1s less 
than the uncertainty in other parameters controlling 00 
concentrations, and that uncertainty is least In reaches where DO is 
controlled by dam aeration. These results indicate that the dam 
aeration models developed from the field data are of acceptable 
precision. 

45. The dam aeration measurements used In the model are presented 1n 
Appendix 8 of the FEIS. The modeling methods were presented to water 
quality experh from the Corps and ORSANCO at a meeting 1n C1nctnnatt. 
Ohio, on January Zl. 1988 and have also been reviewed by state 
agencies as part of their review of the DEIS. 

46. The model was calibrated to the most appropriate data available. 
Staff does not believe that the lack of calibration data below RM 140 
is a serious problem. Below RH 140, the proposed hydropower projects 
occur at submerged-discharge gated dams that provide little aeration 
and where hydropower projects would have little effect on 00 
concentrations; this hct is adequately demonstrated by the field 
dah. 
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49. 

1n the model calibration and analyses, the competing applicants that 
would have the most impact on DO concentrations (i.e. the lowest 
proposed spill flow) were included. 

Although no information on direction and timing of fish movements has 
been collected on the Ohio River or major tributaries, the DEIS made 
extensive use of similar 1nformatlon gathered for relevant species in 
the Hisstsstppl River (Holland et al. 1984; Normandeau Associates, 
Inc. 1986; Sections 3.2.3 and 4.1.2,3.1), Interpool movements of 
walleye and channel catfish In those reports have been highlighted in 
the EIS. The amount of movements of other species was sulffllarhed. 
Downstream movements of walleye at Tygart Dam that are important for 
populating the downstream river reaches are discussed in Section 
3 .4. 3. 2. 

Staff does not agree that its extensive treatment of the entrainment 
issue violates provisions of the Federal Power Act as interpreted 
specifically by the Yakima et al. v. F(RC decision and the National 
Environmental Polley Act as Interpreted by the Laflarm1e v. HRC 
decision. 

Staff has considered the issue of entrainment at length in Section 
4.J,2.3. It has followed Council on Environmental Quality (CEQ) 
guidelines (40 CFR Parts 1s00 .. J508, par. 1502.22) concerning 
incomplete or unavailable Information. A workshop of agency staffs 
and noted e)(perts was held to bring to light al I pertinent in format ion 
that Is currently available. Relevant studies nationwide and 1n the 
Ohio River basin were sul!'ll1arlzed 1n the DEIS. Discrete aspects of the 
entrainment issue were treated, including sunwnaries of 11ulnerabll lty 
of fishes to entrainment {Section 4.1.2.3.J), damages to entrained 
fish {Section 4.1.2.3.2), and fish diversion and protection devices 
available for mitigating damages ( Section 4.1,2.3.3). Staff analyzed 
what ts known and identified in the DEIS the deficiencies in available 
Information. Staff judged that all inforll'lation that would be 
desirable for making a reasoned choke among alternathes cannot be 
obtained at reasonable cost. 

Staff used the extensive, but still Incomplete, body of ~existing 
credible scientific evidence which Is relevant to evaluating the 
reasonable forseeable significant adverse impacts on the human 
env1ronment,· to reach its conclusions. Conclusions were presented In 
the DEIS regarding the severity of risk to fish and what m1ght be done 
to reduce and/or compensate for that risk. Because e)(perlence has 
shown entrainment to be highly site-specific, staff has recorrmended a 
sequential mitigation process that Included some activities after 
Hcens ing: ( 1) monitoring of entra t nment ( t. e., measuring the actual 
entrainment after operation has begun), (2) compensation to the 
resource agency for measured losses until appropriate site-specific 
mitigation can be designed and installed, {3) a basin-wide cooperative 
effort to develop and test at selected operating sites a series of 
prototype bioengineering facilities for fish protection and/or 
guidance that have not yet been shown to be effective In the Ohio 
River basin, and (4} reevaluation of alternative mltlgatfon approaches 
that could Include Installation of fish protection or guidance devices 
demonstrated to be effective, continued compensation, or other 
approprt ate ml t lgat ion schemes. 

L 
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Participation of licensees in this sequential mitigation process, to 
be overseen by fERC and coordinated with resource agencies. would he 
assured by license article. Aspects of this analysis and mitigation 
framework in the DEIS that may have been misinterpreted or are tn need 
of clarification have been addressed In the FEIS. 

50. Coment noted. Section 4.1.2.3 of the DEIS Indicated that the route 
of passage may approximate the division of flows bPtween turbine and 
gates. Additional clarification regarding cover and flow effects has 
been added to Section 4. 1.2.3.l on vulnerabtllty to entrainment. 

51. Section 3.2.3 of the OEIS discussed movements of specific gamef1sh 
species at navigation dams on the "iss\sslppi River as su111T1ariled by 
Holland et al. (1984) and Normandeau Associates, 1nc. (1986). Walleye 
and channel catfish were frequently oberved moving between pools. 
There was no movement of smallmouth bass or largemouth bass. About 20 
percent of tagged uuger showed interpool movements. These are the 
same species found in the Ohio River basin, Text has been modified to 
remove the conclusion regarding significance of Racine gamefish 
entrainment from this sectton. 

52. Com111ent noted. 

53. See response to comment 149. 
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evall.lllt.i.ng e~rirrl':Tltal prototr;:'E't, ,,.,ill he TIC'CT'S5llI)'. ~. We mus~, thercfcri', 
oonclude that licensing of has in prcject.!S would le ct cxids 1o11 tt- r,n1\·1siOt;'." t,f 
the Feden,l Po.ler 11Ct. O'akine et al. \'. FDIC, and, LeFllll!Tlle v. FU\C). 

Page ,-33, rnraarnph J. C.crrpe":satiou is the least prefetTe,J arpru,ch to 
mitigate adverse irrpacts such as fish passc1a{' roc,rttllty. ~,enset lnn ~.s 
full repleccrrient of project-irrluccd lc-s1-;es wlth n,oocrces of eq.l.ivalent 
biological value. Jf usOO, crnpensation must re!'11!..in the nu.p:m.,;il-·il.ity cf th~ 
licensee w iwr•len-ent and rr-cd11tain during tJ~ 1,trcjtK:t life. Th::> SE>n:1ce wJ ll 
c-nly endonc a c-arr.,e!H;atl(,n pla.-i du'1t (l) Oem::mstrates C<.ttph.tmc-e 'o:lt.h the 
sequent ill l ni tigatior: pl'O<."eSS; ( 2 l prm•ides for foll replac,~.rw .. ?nt.; I 3) will l>t· 
inctirr,onn.eti ns an et:for t'.bULJl!? lice.11sc conh uu1: ttr.::l f 4) essur(•S t.hat 
mitigative r,e.:ismea rue the re~fl)m;ibili:-y of tha Uc-1'.'1'-'Hll'. 

As turbine indoc'"O rrcn.alHy has llot yet be,:,,n de.fined, a pruperly de&igl1eC arid. 
conducted st.udy is essential prioz to devefo,.,fog b mitigaUon pbn. WiU-~:ut 
an adequate ir;pact evaluatic.m, tho bdP.qU,.1cy and effectit'\':'Jtess of mitigation 
wi ll remain urrl etermi red • 

Paae 4-(7, Section <1,1.3.J. Loss of rec.:reational fishing o;:portunities during 
o::mc,.:rreit consu-uction of ba6ir1 proj~s ii; identified ac an :iJfpact for which 
mitigation has net yet been resolved. Resolution of tfa-. issue &OOIJld be 
achieved prior to lioen&U'lg and aft.er consultation with the Service and state 
wildlife agencies. 

Paoe 4-49, Sectioo 4.1.J.6. '!Ni; &ec+..icn identifi~ nume.tcus significant 
ad~rse inpacts to ..,.:iter quality and finfish sho\:.ld proje::ts be licensed as 
origimlly propooed. Based en tM cl11tll previcU!;ly suhr.itted, tie Service 
conrurs that these inpac:ts must he a'-'Cided; clearly, licensing as originalJy 
proposed would be erwironmentally unac:.,-eptzible. 

Pacre '1-62 1 Section 4.1.6.2. Endat1aered/'Iltr8!lltened Scecies, parai;rraoh 1. !t 
sOOUld be added that .ai1y habiuit distt:rbance be-low Wj lie,.; lsla.-rl lock arrl r:wn, 
Belleville l.od and Dar',, and Gallip::,lis Loci: and Dam will also requirE= 
additiom.l cons;;ltation ,,.,'itJ; t."e Ser.·ice in aa:::crdancc with &ict.im. 7 of tie 
!h1angered Spet:ies k"t. Reterer:ce our letter elated Sept.en.ber :2E, 1987 and the 
DEIS, pages J-19 and J-20. 

P?ioe 4-il 1 Section 4.1.6,B. A re~nse t.o the previous Dep.,rt:Jrental and state 
wildlife agency recamiendations to utilize ciea.n rock spoil to construct 
fistery ha.bi Ult Str'.K.~ures sto..:ald be prcYid~. IMplenentation of that 
reearrnendation 1,-'C'Jld offset proje::t in-pacts to !ishery habitat and 
recreaticnal i.:se \./r.ile likely red1.1ci.-i9 devt;lC'(:e:s sp:;il-eispcasal costs. 

Paoe ,.:a1, Se:~icn t,.i. Departmmtal o::r:ments ~rovided p,.asuant to tt1e 
National Envin:.:-i.-ncntal Pelley Act de.• not re;;::esent cc.rnnenu pursuant tc the 
Fish aro Wildlife CoorCir,at.icr: hct !48 Stat. 401, as ametrled: 16 u.s.c. 661, 
et t<eq.) or Sectk,n 7 of the E..,ciar;gi!:.OC Species Act. of 1973, as amended 116 
r.s.c. 1531 et sE!g. J. c~-:.s u:-dR:r Sect:io."l 2(b) of tM Fish arrl ~lilcilife 
Coordinaticn iv::t will be provided 1,,.'hen d:aft licenses, inclUdin9 site-specific 
articles, a.re p!'ovicfod fo!: oac:t, project. 

6 

54 

I " 
56 

57 

58 

59 

54. 

55. 

The development of compensation plans is reco11111ended by staff for 
inclusion in any licenses issued for the projects. Staff recogniz~s 
that there is no universal agreement among resource agencies that 
compensation is wthe least preferred approach• to mitigate adverse 
impacts of fish passage mortal lty. The WYOHR has ncontended for some 
time that adequate monetary compensation of state resource agencies 
may be the only equitable solution to entrainment mortality problems" 
(see response to comment fl54). Staff outlines a sequential 
mitigation process (see response to colll!'lent t49) in which compensation 
plays a role in two ways: (1) as interim mitigation while prototypes 
of engineering schemes for protecting fish from entrainment damages 
are tested, and (2) as an option for consideration should fish 
protection devices be shown to be infeasible and other alternativ~ 
mitigation measures must be chosen. Jt will be necessary for the 
licensee and the resource agencies to develop appropriate compensation 
that amounts to "full replacement for measured losses.M This 
agreement is recommended as part of the t[RC license and would be a 
responsibility of the licensee. A further elaboration of the 
compensation alternative has been added to Section 4.1.2.3.4 .. 

The provision of temporary fishing access facilities during 
construction is identified as a means of mitigating the loss of 
recreational fishing during concurrent construction. Recormiendation S 
of Section S.4.2.3 specifies that developers file a plan for providing 
temporary fishing access faci1 itles with the Commission after 
consulting with the appropriate state and federal agencies. 

56. Cotrment noted, 

57. Text has been modified to Include all of the sites referenced. 

SB. Staff agrees that the utllllatlon of clean rock spoil to construct 
fishery habitat structures could offset project impacts to 
recreational use. The provision of reefs and/or other fishery habitat 
structures ts specified as part of the standard level of recreational 
development in recornniendatlon I of Section 5.4.2.3. 

59. Col!lllent noted. The statement concerning agency con111ents to be 
provided when draft licenses are provided for each project ts unclear. 
The COflllllssion does not issue draft licenses. 
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!'~~C: .. ~-i'7, f,(>,:t.iw_ 4, , • J<~~l~~}.t•n!;!!lf~' .u- l,<:1·•!"~!'.J. F~J.j..:_·_i_H· ! , p.11._t:<J'l cph '· }1 
t.'\..1'}' c-f tt>'· 111-:·s dor·~ not c,c·:ct1:utt· C'Jl,5d\;iti(J:: i..alt!r /,o:><.--t.1u, 7 cf t11e 
l-nlanqetH! ~~.,:.it,r, !rt. '1"11e c:tinsult<.1.tit,n pr.>t,'(•&; H'· St?f->i!'<'ltt::' anl ha!' not yet 
l'-,of',(,.-.n tt:",TlJt:!'t0d I')' th..~ Ql!ltfjss.~or,. Hdt•:e:,,"' c-uI Gerera1 CoM\~Jit_s. 

F\1r1:h1>r, thrJ !•f'!! la•:);i:; ;,<], . ..,_T..Jil~•! infc1;,mtln1 !r.i\(•-sr..--cifi.r l(x:ation, dPsiqn 
n.o:isvreL te r·-inirduc hrtrn) fO'I ;,, full wJJE·1sl./l.nd.iJl'1 of h.,..- u~ SeclJ.on 10 m,J 
404 pcrnd1!" fru~ Cc.rrps or th?ilK'l.'n; <,r p:,t;ril•le !•ertion 4C:? ll:PPF,S r:--~ndt~, 
aff1-c:t f.i~I, <llfl ',d1!HHe ?(!!Jl.)';.!T(Y:o<:, Atcon":i•:-:i]y, ('tff (."(!IWK'l'lt.r, do not pn><:'hxle
M,'Piffd l' ('V.:: L:.,1~. il1l M:d C('ftl\>(:•1t l, , • .,. t J~ i)('j.>ct) L-11'-'!lt 1.;}Y2n n•n('\<'lJ,9" the rl('n1,jt 
ilf-'!-1lr.,~tio,,•·. 7r,,-. 1~1r.:i:rtr ... _,11t 1'o:.1'f c._,,11(~1t·, ,dtJ: ('t ... -1uo,11. sti1~.1latlc,nr-, or 
H-:·mmo:1l r)(._•r.ic1 dt.'J."1'11<.li.ng Pn (:ffu:t .,_ t-'-1 ti~t• ard wildlife Hi~un .. "(,t:. 

~:ti.:m <lH•n:>p:riMt• t:it,,--~):'< .. '<·1fjc• infotm.'!tion i::r .:.ivaildble, th'~ ~l'\."1ce to/Ould t.,p 
J•ll\"lf'(-'<l to (•t~~rd11~1t(' 1o:itl, ,;!,,.,, Curm.ii;s.ic,n w-,;/or l.i•:-ert!l1..,Jr; t.o rn-c)udr. dt•lay 
and ts, Jm,me t.fh:it ;,r:y r":•;·;1jt t•t)jt:latiom: or cor,::!Jtio.n!' ,11.r unlfcrstood an:1 
iI,dWt"U iii tlvJ H,vJsl:'d dril!t nnd f.i1wl rt.<tE1,.::-nt. 

!:_<:1~--~~"S:"X.••r:>t1 ;.-_. \~1;ik m,bqaticn t'l:!l.l),j r,:,rlun• fop.wt!' cf rx,tK'Ur?r'l'lt 
t.'OnSltuction to lt't'twt.i,::,nll fi:;hinq, !'itf• q~c:ifi!"'. n.itig.it.iv-e rn,::a~ures are 
not Mentified. n~ National llit•iror;nie."ltal Polley hc:t r~ires doo..mter.tation 
to explain exact·ly h:.•.,, m,;;anu:r,.is ..,.i 11 mltig:ato prcj<?<-'t inpac..ts (Jones v. 
Gardon). 

rac~ 5-1~,_:~:::ti(,~ ... 5.:J.~_4 .• Ch'f'n tf"' .. '!t "f.ir;h irc.,rt..iHty t·t..111cern$~ ar,. nct. 
n-.$:,lvc..J iJ:' .l.J.c~is.1!,<) un:lf'r :¾r:y o! u~ <0lte11Atiwts cu1u,ic1c"rf:C, licens~ 
i£:f.'Uilf,t'>f' r,Tic•r to H,S0l1.1ticm c,t thrr.,:- i~;,U,::,"' wru1d arc;)tMr t·r., vin1ate 
(..<t"(>\'J!;ic,n5 cf th,;, n<lernl Pc-..it"r ,_,,..,_ (Ynk1r.i tt ~l v. Fl'1lCl ;me:! NntiOfkll 
Diviror1r1..;11t;,) iX,licy /.a:."t (La!'lamne v. F'UK'). 

60 

161 

162 

t~ ~:'.'!_," .f-1.?,1S-'!.~~f4'1 ... {• 'i:'hc f''('rvic'f:a ft~.:-]<J tk,t tt~JlT' <:ll'(' ;,jqnifiCilnt 163 
diff~r€fle'eS l~.>iet,cri Cr.JTt>f>tiit~ lic(!t'l. i;o, ar.plic,:1.ticns and n•ft-r~ staff to p:rojK-t 
£~·Hie l)1.•p;i.:tm,:"1lt·al l«trn- rc-ql'l11:.inq t1.-c J>W~,ct,''?d ':)'q-<1n, I~ C~rl.11.rd, 
Will~ Jd,-m;?, [lf:•.1 G:l1Jip:.,-li!> t.TOJectt. 

Paoe ~-25, &1sir,--1,ride He;...'.Cffll',e,-r.fotio:i:;. ~-icT fl,:>;>!lrtmmte.! and SPn--ia.i I 64 
1et:.:o~Nl<1twns rE·qu,.:-st,:,2-.ti'<li U111 S,,,rvil"e be identifieJ t:s a o:.,ordinati.nq 
ag!!"lC'}' in l.i(-wis0 ertfr:l<•s tln.~Hng w_itl", fi!>h, ,,.,.iii:lifr, ru-\il public use..!\ 
t.Jie.re0!': <ir. ....,,l} as with s;xiJ d.it::pos~l, ,,.-.:it.er q--1,..'ility, orYl miticabon cf 
projnct ?'?lat('<'\ e:::fc-cts. ln ac.:-c•ordance 1,.::'tl, p:•Yddons uf tll': 1><:ltional 
D'.lv:irero-ental f-olky !,ct, ri~h 11r,1 1.;;Udlife C:.:K>rfi.n,,t.lcm l,>:1-., fedf'r;i1 ~r 
hct, and th1 !Jcctrlc Con,c,,i.=i~n:; P:-ct.ect.it..:t1 i\ct, th+< Service MlC ar,~>roprfote 
st.atf" wildlifr ac,cncies r:1"1Gt be Sf'('dffr}!,lly 1der1tific,r! ir. r.ach !'luch article. 
'i'te Co'.ir1dl t:·n ;:,-1v:ronT!Y:'lltR.l r._·\mlity R~lauc1:s for I.npl~ntinq the t.;,,itit-nal 
£r1Vi:rr-n.,i,cnul R~l.H'}' Act Ust. t"l'l:l f,erviu <' . .S hew:ino jur:.st.iction by law anJ/or 
s~cil;l eXt,""-'r'.ini ("1:1 th•.>1'£· i!:'!i\l(!S. 

raoe ~-:i, J __ t"J.1" ::r. Althouah oonitQring fish rop:.ilationr. mr.y rrnvi.d!' su:-e , ,s 
insi9:W j;r;"IJ.--lc;;:;c.,<•:nll 1.,~.,1.:,ct~, ?.Jl IDlit,t,·:t aH:;n..,dcll is €>:p::='.;ted to be r:och 
k·s.s suu~t'J:ful thin u d.irf'-c1 Nie. NJ!T~~rn.lt variables afff.>ct. the results of 
f:Nld'J di:rc~t. $anrli1i:i <11)-'.'! <1raly,·ir, n"'."tJl'Y10kgiN. lrrlin;ct awwadies wculd 
ad'l C.l! ,::,:;ntcurl';" m;my '-tlriables, ~ui:h as c.-atd1, )'li'...:vest, re~Tvitrn':!fl.t ratF.!s, 

60. Conment noted. See response to coll'l'!lent 138 regarding endangered 
species consul tat Ion. The text hn been amended to include a 
description of Section 10 and 404 permits required by the Corps 
pertaining to the placement of dredge or fill materials in waters of 
the United States: Clcensees, for 1ny 1 icense Issued, would be 
required to obtain these permits prior to the start of hydropower 
construction. Staff does not know what the specific stipulations or 
conditions attached to these permits are and, therefore, cannot 
Include them In the FEIS. 

61. Reconmendation 5 of Section 5.4.2.3 discusses specific measures for 
mitigating the impacts of concurrent construction to recreational 
fishing. 

62. See response to comment ,49, 

63. See response to corrnent 134. 

64. Corrment noted. The U.S. Fish and Wildlife Service has been Identified 
as a coordinating agency, as appropriate, In many of the 
reco11Y11endatlons identified 1n Section 5. The te~t has been changed to 
also Include the U.S. fish and Wildlife Service as a coordinating 
agency in the following reconwnendations: Section 5.4.2.1, items 4, 5, 
and 8; Section 5.4.Z.5, Item 6. 

65. Direct measurement of fish entrained and damaged during entrainment at 
representative sites is Identified under reconmendatton 4 of Section 
5.4.Z.2. Staff believes that such measurement could be accomplished 
sufficiently accurately at a representative set of sites rather than 
at each site. Staff notes that confusion could arise between two 
forms of "1110nltortng~ discussed 1n the DEIS: {I) measurement of 
entrainment rates and damages (rec011111endation 4), and (2) measurement 
of combined impacts from all sources on populations (recoll'IM!ndatton 
3). Starr concurs that the variables mentioned In the cormient are 
sufficient to make direct comparisons of population success with 
entrainment nearly Impossible. The broader form of monttorfng, 
however, Is useful for assessment of the overall state of f1sh 
populations and can be the trigger for Implementing more specific 
monitoring studies if problems are shown. 

~ 

N 
h 



1,,.,0.,tJ>(·r, 1.ii~cr ('.':r:!1t1c.•n, w<1tr•1 qtl.11ltr, h,1hl·,1t, ~Jcn,tH>,, Hr:;iqratju1, 
('le:. ,. (!11H·t <'!.J'H"',:~i 11,u:,;t t>f.: (it•\'t.:lorx ... 1 if ~'•1tY~'r,d1..l u:rt-11.,,: !'l'>O!t.ality 
~t.wiit.t• "r(• tu i,p ('ff!J'll:'tf."!}. 

i\1Q1> ~,·_-n, l1':'::, 4, an.:l ?_B,!;!_(• ~--2.f:!'. Jt~!:l1_:,. ·nl() pop:~,dls for t_l>e "'Jrnc-icr,_a1,:1 
sur-e l ~, 1,prl H:,1m F u, d(>Veh.it' _]t:·rnt 1-."fan. .. , t.0 $t1J.iy ! n,h e:i•tnur.n ... cnt , t.11r!,111Ei
inchK'fc-'C rio~tality, <!!111 to dC>W:lc•p a J, i.t>1.cngi.tle'('ting tt.•st facility, I'll"€' 

com1,erri;)b!r-, fr¼•Wr, thc- $.('P..i{T il'; c,,nrrnx,d til<!t •'.00l0il,ation, 
t1r'llnH1i!-t !"l'<tion, <•.nci l?.f'lf.1fJ'>nt<1t inn of !.'UC'!, l,iroe bl...·alc urrl,.,r-HikinnF, 1o.·.i th br, 

yt>t urrlc•l inc·<.i {ll'>IJOC-H,q anr'. lt'>"dl·r.ilnp, \..tl\.llcJ re.stilt :u: an unw<.'rk;it,le 
p<,fl"3/,1. ;i U<1. Cnrrd!,dl,n t:J~.,_,~ t.v v,1rr;t,e tJ1ir. civJ{V1V01, tllf•n c,:,e fo)l'l',1, 
t(,, H"J:llCf;ff,t e'lll t:q.'ll('O:>Jll!', },:K,nld )_op i!J.t<::.ll\tJ'd <11>·.l tt<c• ('A,.t;Tfll.:\!"f;jon !-leultl 
a!"'>•'F-..'l ('q'<JjUJb1c f•,~·!' !t cod1 1!,,•,~·-lt,r.:••- to fun! the ,:,Uc.1:t. TI,e !i!.·•n'H'.'tt il)r,r 
1r;co.;r,<f•!•lb ttr 1<.'t,rk t,e ("'('f!\r;:1rt,-.,d throuqh .in in:l('i:,,:n·ler,t nr,u1nizut..ion. 
F'tatlwt, n!1i..1tK'I• N1 p;,rt-Ha·1,dn4 ntuJ:iN, to rlelur...in<' ti~ jIT{,u('1:S md tc 
dt•Vt•J,,p a-l~i.;1,t,, lrli f iqilt:i(,n rr,t,:,•,,ut·r: ,"\f\ot-ti}'!, le;, yjpj; ft: t..tll'• !li:1t ic,ral 
r:rwin.Jn:lttltr.il PelJC'}' hct, •l'lnd1 H'q'.lin;;, C\.~i.'iln{'rat.Jrm ,::if t."11\'ilOMf'.nt<ll 
inp.icts lx.•ftTf;' ]it:(11~.lllq clt.,,·i)ojcm; Me lrd<'.li:.• {JaF'la.'lll"l.! "· Pl::RC!. 

t-"aoe 5-:'.I:, f;(,:M_irn ,-,.4,2.~, 1,, __ !'.n::l,;na1c:nad__and 'll_,~l£Ji~(1-.'>, r~wlr,p-,rs 
at ~1i Uc,,.· .:tl.:nrl T ,c,;:-1; arrl Ddm lll\J$t. ;,lsc_, cn11.<:>ult ,..,J Ui tJ., ;,On:1 ce ,md th? st.ete 
n~~urc'li .icrenc1cs. RP.!~n-nce our l~ttc-r d."'-t('d £,e,pt.(>tt,ber 28, 1967 and t..J.e 
Dr:lS, p.1qe-, }·-19 1m5 3· 70. 

Pao-e r:-·2, f.e~iori fl,_2,l.3.1. Data and flo1.ires <stowmg the naitx•r of rXJ 
Sa!lplE•s t:aker, at each river Ho,,·, by .lDc:.i.ti(:41, date. t-.inJ?, t.errpetatut<' nrv,l 
cl irnatic oondi ticn~ are needed to e.n,."l:·le rc;'i'?',,'eri; to place lhe rn::<lel intl:"l 
pe1spnctiV1? ,,,:ith ex.isti.n9 r.onJitict1£. 

i-aoe E~n«:tt<P~ .. 6- and .. Tuhlc E-1. 'n'le' stat.~•~:!m·. t!.at da11e with lo..-er 
antllticn (.'l'..C!iirir:--1'.;!J "M" and n>:):"f• :le{Jilth·e v.,lue!; (>f "b~ Cl!.<rl'lt~ lC!'t.ttr, lS 
inconsii;to'it 1<.·it.b t,::-xt in Sectior. 1 anl 'l\1Ll(' .;,1.1.1. 

tage ~-·11;, _Fi_®r~ ... 1.d.l, __ and as:;ociat(">,'.1 t~rt. 'Ih•i r,ns should <'x:plain ... ny tl,e 
n;:-:ciel pn,«Uctt1 r:(i u..;ucti0ns f'f P. I r,-i-.J/l L<E-~; tlh:io Kivi•r milt!' HO arrl 240 
b.Jt no :-e--lutt1cn f<.,r the .t;O n-il•;,o; bek,., P..:i.c.ir,c t,,m; and a L() incu~se be:low 
Ge.lJiµ,lis ~. d~!arite the !tH~ that t~llip::ilu i!; rC",x;,rtr<l. to- 1.,,, a pocr 
a~rator. fl.iMh('r, !'"iJK:(i b::,,t.h <'I<."! t:JJJ data l'ln(t m<"l'.:kl i,rf":icticn!> (sE.ae Figure ;:-
8, 4.1.1-.;, ll!rl ,;.1.2-3-l s~o,,- a fXJ surqc ut G.dlip::,lis, ,.._Tly :is Gallipolis !'ai<l 
to ~:e a i:wr ac:.,1tm· i 

lt shoulcl ulw rn twrl:'C t.hat Racine arP!!lra1tly adds no l"lsr,i.ficant 00 surqe. 
(As;, licn:,s<,:~! p;n~f"..:::t, Hac-J:ie w-as nct includ80 in t}l(> OJ111Ula .. _iVE' .i:.aly~is.} 
ltlclusioo of P.acir"? r.-ey hnve IN:+"lnt r~ciat.irw; for !.p:ill fleo,.•s ,...bch ...,..y.:J:! 
siqn.ificantly i::i icv!:.' :x_l iJi t.he l~r n~t. 

~7, U'1/'.il£.'!l'h __ ±_. ~ Nll" C'AfY':-<11 tar1:-.,,1it.s Ye•+'ln1rnq indl'sim of bll 
t..a~in pnT}~r ir. tty, c:u--•.i).otiw•. <'.t.:-.(•i\en-1,,mt. 

)f, 
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67 

r· 
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70 
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66. Staff recognizes the need for detailed arrangements for cooperative 
efforts by developers. The proper time for establishing such details 
ls tn the postlicensing consultat1on process. The suggestions of the 
usrws are appreciated. See response to corrment 149 in reference to 
Laflallllle v. FfRC. 

67. Cormrent noted. Text modHied. 

68. 

69. 

70. 

Text has been modified in Appendix 8 to Include tables showing the dam 
aeration data used ln the model, including flow 1nd temperature (as 
available). 

The dam 1eratton equation in Appendix B 1s slightly different than the 
one In Section ol.J .Lh the sign of the constant b has been changed In 
Section 4.1.1.1 so that the value of b reflects the amount of 
supersaturation 1t a dam. The equations and parameter values are 
consistent 1nd correct within each section. 

Below Pike Island dam, dam aeration his little effect on 00 because 
the remaining dams are poor aerators. Without dam aeration, DO is 
provided to the river through aeration at the water surface, which 
increases as the 00 concentration decre1ses. What the 1110del Is 
predicting below RH 240 is that 00 concentrations have decreased to 
the point where the a1110unt of oxygen added by water surf1ce aeration 
equals the amount removed by 800 decay. 

The fl_eld data show that GallipoliS darit Is I slightly better aerator 
than Racine, Belleville, Willow Island, or Hannibal dams. However, 
the amount of 00 predicted to be provided by Gallipolis Is minor. 
There may be some confusion caused by figure 8-8 (showing calibration 
of the Ohio River model), whfch indicates an Increase In 111e1sured DO 
concentrations between the two stations (ORSANCO electronic 111onitors) 
at river miles 260 and 279. These two me1sured data points are above 
and below the mouth of the ~anawha River, not above and below 
Gallipolis dam, so they do not measure aeration at Gallipolis. 

71. In all the model analyses, Racine and the other licensed hydropower 
projects were assumed to be in operation. Racine, havtng no required 
spll 1 flow, was assumed to provide no aeration. ~actne dam is 
structurally very stmilar to Belleville dam, with a deeply submerged 
discharge. Spill flows at Racine would not significantly increase DO 
concentrations. 

7" 
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S,nnaiy Catment.s 

'Ih! Service does net believe tll€ or:1s provides adequate covenae of the I 71 
follo,dng issues which were idec.tif.ied in t.he scoping process 11R isa\X,s of 
primary conoerni water quality, endangered species, hydraulics, alt.er&d-flc,.. 
patt:A!rns, £lo,,, modifications, turbU'le'-induoe<l fjsh rnortblity, recreationlll 
fieh.in9 and dr1'::Jge spoil disposal. 

'Ihe DEIS does not provide .,Oequt1te n,c-crmcnOations or w:-ticl(!S to protect. fii.h I 73 
ard 1dldli!c resources or the public use t.hereof. Yet, st.a ff pr(l\.."w.i\e!" t.Met 
our cam-ents on the DEIS ,d U be the f"OSt cvrrent set of ccmnents W'lder tt>e 
Fish Mrl Wildlife Coordination hC't tLnd that their rnsp::.insE' in the ITIS will 
constitute iHue resolution un::ler lO(jJ of the Elect.ric Cons~r& ProtecUcm 
Act. 

No indication is givei as to which cxrrpeting awlications will be licensed. I 74 
COnservation and load m.anagullent was not adequately addressed as a prcJe(:1: 
alternative. hl$0, the Ccrrmissicn cla.1r.'6 to ha\'f! carplied with ttie Section 
consultation process of the Crrlangerotre Species Act, by providing the Service 
with II revie,., ccpy of the DEIS, 'Ihis does not constitute consulUltion, 
f\lrther, th!: Servlce does not cono.a .,_'lth st.off reconmendations .to pa.q:one 
reeolution of the is~ues regarding fish turbine mortality and fish plSsage 
until tie pa.t-licer.sing phase. 

BecauM of these concerns and the exclusion o! nll"!lerous basin projects !ran 175 
the analysis, the Service requests that the DEIS be revised to ao:iress th! 
fish and wildlife related problcr.s previol.lSlY di&C'\/ssed and then recirculated 
for review Md cormier.t. 

llnless these h,sue!I are adequately resolved, we m11y request that the 
Dlrpartrnent refer this projf!ct. to the Ccuncil on t:nvironmental Q.:.ality urrler 
Section 1504 of the COu."'!cil's Regulations for Ilfplementing the Pros."8dural 
Fro,,'iaions of the National Environment.al Policy F.ct. Ha,,,,aver, we 1-•ish tc 
coordinate fully at the earliest pa;sihle tim! be-t:ause a sol~tion t:o our 
concerns CM be 111'{/lernentec .,_.i th a mirJ..."11'1' of delay an:! could preclude t.he 
l"l9oessity for referral. Coordination can be in:'.tiated by cont.acting me at 
thia a.cx!reu. 

'Iha.nk you for the oi:;x;,.rtunity to CO'ltl\Mt, 

S.im:erely, 

0~~t-
-~les J, ~ 
Supervisor 

Encl06ures 

11 

76 

72. Your opinion is noted. Staff believes the EIS does assess the 
environmental Impacts of the proposed projects for these Issues, 
determines the significance of the Impacts, and where possible, makes 
reco11111endattons that would reduce significant adverse impacts to an 
acceptable level In the study area. Staff assessed all available 
information and used their best professional judgement to resolve any 
areas where there was conflict in existing Information. 

73. See responses to COfllrtlents 131 and #72. 

74, See responses to coll'rnents #34, BS, 138, and f49. 

75. Your opinion is noted. 

76. Your opinion ls noted. 
N o, 
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ft:(i}'!'l(W.J. l'a'~.m'.·!'S •1~- r:: 11JCJ.1t)l::,) H~ 'O!l' (l~•f.1/.T!Vl :!''.:.'N."J 
f,!~r:.<r ... ri·,:-r l!F 1HL (.J!l](I i'l\11{ hl,r:rn 

Allegll'l'•n}' Riv1:•r Suth:1i:.in (l'f.':1t1i-ylrania) 

J,.Jle-:,1he:1y H.iVf'r !.c"<:k atTl n-11'"'. ~-. :i Project !lT:HC H•~. ,,,71)• 
Allc,gOOr.y River ll.,do; mvl r.o:,w ~-. (', J>n::·ject (f'EHC ~,. )494) 
Allegheny Rivur l°'-~K nrd l"em »:.,. P hoi,>ct. U'P.RC »:,. :wa l 
JJ}(-qllf,my Pivf.'t !A".•.4: i::IM1 t.-1r:, ,~,. 9 i'TO)(.•C"t (fT:P.i: l#J, W2.l) 
l':inrly J-'n.r\l•et./Cl;u.iun Rl\~t (!TiW t,t, • .W\J! 
EC1!.lt. Brttl'\1..:f1 F-rc ic'."1 /Cl,1r:ir,n Fi \'l'l ( nJ«: 1.:.,. ]?'.-';:) 
loyalh;mna l1r0i(>M".'l-ifk.irnir,et;,s ki\'f"'r {f'l:RC Ho. 7Sllt Pt vl.) 
(br,-,m.·Hnh Pri:, j\c'"ct1'!-:i ~kin-.i.neti.1!; River rn:i(:(' »'; . .:1207 l 
Kil1Z\41 IT( _1ect./ltlleqb,:11y RiVl!c"J" {]''1:lF.'. t..-,. 2;!(ltl) 

Monon~m!Y,)<1 r.:ivt:>l ~~ulh'lr-in !Mirylc.•nd, 1-if>-!:t VjtQil\ill ;:,r.-1 h:1.'1llt-)lvnnih) 

M:;rn>ng<.1hr:la Rivt-r I<.><;\: ;ird Dam ~. 2 r~<-'jeet 1n:i,c N:::<. )9'/J ~t .il,) 

M:mcrr::ra!~la R:lvc•r 11>ck W10 fl.in-, Ne. 2 Prnier:t ffEHC No,. ~7.:'2 c>t t.11.) 
t-k>rgantc:wn I.o<:J,; mx:. rum Prcjti!:t {FT:RC Ho. 9949) 
Utkf' Lynn l'roject./Clin.at lti\·t•r (F'El<C No. 2459) 
Drep L!e>.i: lake Pn;:,ject/Ymx:i!Uv;,~~y Fiver (F'l1K' t-b. 2nO) 
Y~h.lOQl"c."1}' Dan• l'roj<:><--1:/Yt">\JC)hioqhenr {I''EFC J-,n. 3623) 

SH1wc.r Rivt•r ;>ulixisin (Cti:1(1 arrJ PNm~yhania) 

'I'0,."01'cf'r. Froject/Be .. -wer Fiver (I'Il\C N-;.;. 34:11 J 
Patt(!t-st',n Project,/J\/"c1aver River {rtH.C Ho. 3'.'19) 
Dlstvalr. Project./Beawr River (J,"'ERC tk'. 34?0) 
She.r.ansm Prcje,.-~t/Shr:nango Riwr (FEHC f/;_', 4:42 et al. l 
J•ymatuninq P:roj<."(~,/Shemmqo P.iwr {IT'RC No. !.n~o ,..t ?1. l 
lakf:! ,\.tthur/Mnd:':y creek 
1'.Jlwoc.10 City Froject/COrmoqJf!nC!!iin\l Crf"<'ck {I-'1'1'C tl:-1. 7l(.]J 
Mosquito I.ake l>ro·~~ /Mesquite C;re,:,.k/L.'!"·:fc., 
He=lin l.'l.ke l'rcj~:-t/?>~1mni1,g River/L"hic, 
M.J. Y.ir,,,.•~r, Prc-jrct/1-'..J}ior.ing Fiver/Uh.io 
Milton r •. ,.k~ !'n.--JectN~,h:::inin,1 River/Ghio (FE!"<' Ne, ?97:.1) 
t-',ce:rler f.((-~N-voi r Pro ject.JM,c'.,.r.rrlt,1 C'.t l-ek/Ohio 

».:s) inq,.in, PJ\'eI 51..bl:-.1.f'iJl (Ch.fr-) 

Devole T.tY:Y. a!"r Cdr~ tb, ?. fFEHC 1.;,,, i7:':-:\) 
l-lus}-..il1au:r, .t..or.k ,,mi ;:.a."'.~. 3 lFFl'C t,.:. 6~9fll 
~r)~· l.odl and U<."\m ?-k:. 4 {I-"ERC t.tJ. 7'.:34) 
Lcl:.e C'.hut.c :or.k u,rl De)!!' Nu. !', (!-'l::RC Ne --;~•t;,J l 
StO""'.Jq.<in: !ock an'! [<'Im t~. (, (FT:?C l<'.'. 77~')) 
H::."ConnelS'.'1.lJia I.nck antl r..i.cci; Nv. 7 (l'LR: lb. 72(,2i 
Rockehj· tock ;_1rrl r>,t,,i N·;,. F (n:RC lb. 7222) 
Philo Inc.1!. an6 r.:m, t«:. ?. U~C No. 1221) 
t-\1skin<;rU111 !IX:k .1ml !Jal1• Ne. 1C> nuc tb. 6563) 

~ 
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L'lli•; Jp,•J,; .ir;.: :-•w :..::. 11 (n:w .. : r ... :. ·:22(\\ 
D1l],,:, J,:J,;(, (t"l.:'.:".' !k,. P:'fil!) 
Miltor, U.11", crr:ru...· k>. \197:.!J 
r]M•1a.:1t !Lill {lT":!<C !-b. fl.170) 
h'dJ~; ()~-'•"Y. (ViJ<C N.•. K'f.,U) 

Ki.u.a...-h.1 Jli\'<"r !'\ll--h,>:11,in {\'1rginia 1,r"! Wot-i,t. Virqinia) 

t:inffolrl lock m-.:i )M'!1 Prni~"t (FU('(' t}.J, 129(!) 
1"uH1~··t 1..c--c-.k «.ll.l h'J."!' Pn:,jfi~:t. ll1~C r...,. )17:>) 
l.cot.:bn Ioc-.'. l'>h1 tr,·,;·: i'roiet"t tl'J~l' 1..:.,, ];,·;:,} 
SIJt,\(•n l'lt>"jt..-t:<: Tl}; .lu\"t.'l/ (TiJ<i,: )l..·, 'l.l44) 
!\.:ITT11( ns.i ll•i r·i,-,•_it~:t/f,11;.J.f.'i' ldvt·1 n1::it · No. JI; .::~f, J 
Cla)'t"P! l~'lk(' f"I"Toj<'":1:, (}1:l{C 7;<o) 

Tin::.•.,,,nt<' hi.,.,,r .'\Ji,a::.in (Ja'iitma) 

tiiJ..ti ~~hae!f er rrcJi(«"'t 
li!k£: !-'n•er<:m Pn, J--'t 

Olnt: Ri\'l:·l Main5ter, lPc!msylvnni.i, C1bio, W<:>&t \'in_;i:iia, 
lndiMll"., Ul'ld JJ l:i.no.H: 

JWU'libaJ Lex:}:<: ara:3 U.1m l'rniect (Fl:XL" lh. 32%) 
Rad~ rocks nna 1:am Proy.:-c:t (rn1c t-.o, 2sn1J 
GrE'<:>r,up I.:X"k n:rl n.ll'; rroje-_'T !FERC :b. 2614 J 
capt. /\nthor.y M.-:lual1l ux::ks <ttYJ r,1;1m Projf>',:t u1-:w..: f-ll.·). -~n<:) 
1-'.;u-kl,;nd lLX'k$ c..rd D:ut Prnject U'l-.RC' 1~-,. Z?l l) 
M-:J,lrine locks anct D.ir,: P'rciect cn:.•<t: No. :tl::9) 
Oin111:J r..on lDcl:s artl fklr~-. Prcji'c."t 
Ne-.:1:>urgh 1,:x--.hs d.00 !:'.:ttr hcjrrt 
Onicnt,:..,TI IO(',h:; nnJ [\it~ Project 
1:n.ithlQnd Jo~Y.s rmd ll:l.m FroJE-t.'"t. (rl::H\' N-::-. H,HJ 
1.cd: s an.:! l.:.ctm Ne. '., .7 Project 
Loc.':r: rmJ i'<-m: NC,-, '.: i Pru j0r-t 

~lt·cn• r:rr: . ..,·1, t)"'2 r::..:."· }«'.>. hn1> r<'u1 :.nclu•-j'::'J. 
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1-·n 88/4111 

i>l~. Lois n. t·l)s!wll 
A1•lin1; S<>Crf'lllry 
1-'ederfll Efw~r::y hi:-rutot'.lry C1,1:•11,i~~1,,n 
fl2f1 North Capitol Stref•t, N.L 
h'nshin(::IOll. /J.! ·, '.'!142i:i 

Dettr !,ls. r·ns/11':ll: 

AUG 1 n~;i 

The D!';iarlm('nt nf tne h1t•1rior tm~ complPIPc1 It~ 1c1•1CI'. or yvur dr11!t f'nvirNt11wn\nl 
impaC't statement for Hyoroele(•tric rit1~•1:>lopmt>nl 1n th(• Uµµe Ohio River Hfl~HI, Vhio, 
Penns~l\'onia, and \\est \'irginiri. \\e hnve thr follo1>.ing ('.UPHncnt~ and recom:1wn,1,,\ion~ 
on the documrnt. Spe~ifir. !!ommeng tire endo~ed ns a ~C'parotr 1!orument. 

FISII AND WILOL!l· E CO_'.?~Dlr:!JPJ.l!!'._{>r;1: /~.t~v_ -~t;Cl'IOJ~ !OljJ !S~l'ES 

JI is our understanding that FERC intC'nd5 to hove th€ fmal em•ironmental ~tatc>me-nt 
serve as a licensing doc-umcnt. In this context, FhhC ha~ stated (on page -t-87) ttlht 
Departmental comments filed pursuant ttJ tl1e l'-ntione.1 Environmentll.l i'oliC'y :\ct (NJ::PA) 
will be considered by FERr to he the most eurrenl rcC'o:n,nN1dutior1'> filed pursuant tn 
the Fish nnd Wildlife Coordination Act (fh'CA), Dl'partrntmta.l com merits un I.I partit:'ulHr 
impact statement are provided pursuant to NEPA and do not reprcsm1t eomme:1t~ 
pursuant to FWCA or Section 7 of the Endnngl!red Spef'ie~ Act (£'5A). ('.omm{'nt,;- under 
Section 2(b) of FWCA are provlrled when drrtft application~ !I.re> made 8\'fliluhle fore~ 
project. Comments under Section i of ESA art! pn.i\·iUed when f£hC initiates the a:. 
consultation proce~~. ~ 

c, 
l'ERC also st~tes on page 4-S7 tnst it~ re;cponse to our comrneng on this cnvirnnmdttal 
statement will t,e usNI 11s IJ ffi!!'t'litrnm" tn comply l';it~1 Scclion l(Jl.j.l of the Federai...gower 
l\cl ff PA). In our OJ}inl,,n, a respon;,:e to eornments on u 1_:cneral t?nvironm~nul st~in<:'1,t 
eove~ini; mm,erou~ projeC'ts: dN•~ not constitut(l l~u .. resolution under Scctio-i lO(~ince 
there 1s insuliic1l"nt infortufltlOU ti> detf'rmuw wtieU1er tne n11fl'5 rerc111mend!:itta9¥ &re 
consistent with those or the fWS. l'urthermore, thh doc, not re!lect the spirit o1Pt.h~ 
FPA since FERC't. action msy limit fut•Jr".! opportumt1es to resolve iS."'llC-" on inrlividu!l..! 
licensing actions. 

Vt. e believe that All ('Omliient<; made !Jurin!;" IIH; !icrn,;in1; pro('<:>\-5 of any µrojcct sirnui.:i he 
part of the adminbtrntive recori:\ for that proJc-:.-t wid therf.' should be G1alogue betwt:,;fl 
partiei al any time if C!onflict~ 1J.rhe, lf FFKC int~11d:c- 1(1 u~,;, the«e cnvironm~ntnl 
documents fl<; plilrt or the St>ction l!HJ) proc,•~~, ttwn JO(j) :::lsc-uHio.is should l,(' preso:;~tt>U 
in a separate section that enn!Rinr- '>pecific ret'o:-111w11d11tions for e.1:1,..t, ;m,.1ject, a de1,.ilerl 
di<;t.'USSion of any tlis!!.;:reem1. 1~<; wittl the Fl\'S, llt!d 4dPqu~t<: dOelFl'ent,,t1on of the FTHC 
staff's position. 

77 77. See response to comment 131. ~ 
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YI~. Loi• P, f'oshdl 

CUMl~_i .. _1Tl\'t l~\~'Al,:f -~NAL'iSIS 

On June 29, l!!lli, the Fl\$ commented Oil H.:Hc'i rwtict" nf intNit to prepuri, 1111 
cnvirnnm~n111J imput'l .,;t11t{'ment on \ht> pOlf'niifll cumuhitive iinpncH of hydrodPctrk 
projects In the Ohio River Ho,;in. At thlll timi:, F\\'S 1·011c-urrNI with FEHC's derision \o 
preparC' sut'h nn impttct suitemcnt; however, concern WBS eKpN">.wt! nhout which projl•Ct<: 
were lo he includ1•d. Sine(' tha\ \iml' F\\-~ h!l.'i rnainttliiwd the po,itirm Uwt J"Lf\C's 
prop(Jsttl lo exumlne the JH>lcmtrnl cu·nuJ,itive impuctc; of 21 project~ (with p,:,ndinr, 1->rr· 
li<:eni;e flC'tion flt l!:1 sill'<il d11t'~ not nml t'f!.nnot odrqmHely u<lrl•P"~ nw p\Jtl"nlii;J 
cum11lotivl:' adv~r'>!'.l Jn•pH{:15 of h~•drorow••r Ocvf'lr>pmenl throur;llout thC' tw,(11, i\!l 
proposl'd, COt1!s\r1wted, &nd rN1soniil>ly pot<'ntial (r('i:-ardl6'> o'. licen.~inr, st11tu<;) 
hydroelC'ctri1: proj(•cb ;;!1ou\rj Ue in<'.lud1•d i1, tht· cumul11t1ve impnC't 1m1Jl:,s1~. Thi~ b 
conszblf"l\l ••dtl1 tile ddhiition of rumulntive i•n~,ueb contained iii the l"Eltl · regulntio11<; 
implementing NF.P . .\. 

)8 

Cnder tt1i1; ddinilion •·1•11rr,ulstlve impoct" l~ !111• efff'et on the ('n,·ircnrnent Umt result~ J 79 
from the lnert•,mental im[\&Ct of the ,u·tion wh,:,n Hdrl•!d to pa«l, preH:•1t, And ruturi, 
uctiom; reg!!rd!cv; of t!1ti agency or per1:m11 undertHkmg s1wh ttetions. In our opinion, ttw 
Ohio River 1•umuh1tive impact study i!. not being eonducted in accc,rdance with this 
definition. fERC argues that " .•• inereasinr, the size and scope t,( thj,> <;tudy erea. 
(eddltionn.f Ucrn!<ed or exempted projcC'ts) ... would intrO<'.luee sufficient ndditivnal 
uncertai11ty to make the results of the impact statement of limited vtduc ... '' (August Ill, 
1987, Scoping fJoC'umcnt II, page 15). Contrary to that argument, 1»·c brlirve that the 
drllft, a$ written, preclude,; meaningful anely~is or potr.-t1tinl or real t1d\'erse cumulative 
impacts on fish J.rnd wildlife re~ourcc~ in the Ohio River Hasln from f'1':isting ond propow c'I 
hydroelectric projei:-t~ beca\l'lt:l it oof'i nc,t iriclude S11t'h projC'ct~. There-for~, 11.·<' fX>licvt' 
that FERC should pro:>pare and cir<'ulate for eommunt ti rcvi!<-ed dr11Jt );\atcmcnt ini:oludi11i 
all licen~ed, (')(C,111pt~d, tmd propost>d project~ in the 0:1iv Hiver ~a:;in. We tmve t•nclosed 
e list <J! additiom'll pr(')jc~ts whlt>h we b•!lieve ;r1usl be included in any revised 
f>nviron1,1eutal dm~u,11e11t. 

The dreft SUtte,nent dues not indiC'ete wbk11 ct•111;>e-ting app!il.'f1tion would tie liC'ensect lit I 80 
Tygart ll11m, ~lnntgumt>ry Loel,;s llllti D1rn1, Nf'1<,' Cumb('riand Locks ano Dnm, Willow 
Island Locks am! lli,,n, •.>r Gallipolis l,o(''(s !mcl De.;n, 13Jthou1;h the proposed llC'tion !s to 
license hydroeleC'tr1~• projer.-H- at th'!'se sitc-s. The d!-aft Slkles the! tl11:>re a.re no :n11jor 
difference,; emoni:f th11s1? proj(~ct!1; therefor,;. no pteferent•P i'> lndi~eted. l11 (lUr opinion, 
major differeuc~5 o,, eidst. for e;o1mple, o,w or the applicants for th<> GellipoHs project 
plrtm to install four tu!"'Oincs, two on earh si,je of thP river. The competing appHc1:11ion 
only plan~ to install two turbines at one abutment of thll d11m. The C'fff>cts of the,;:e 
projects on water currf':nts end pettern$ would oif!cr i.1gnifi('!H1tly, as would propo~ed 
fi,;hing B<-ee,;~ and equeti::- hnbitat r1""qulrements. Furthermore, rPereatioMl areas 
proposed at several sites cm governml'.'11t-011vned laru:s are of in<:ufn<"ient \izc to 1:1.lluw Vl(• 
d!!\·elopmcnt. f\\'S previously deH•d:J~d :najo!"' crnicems 1..-ith severn..l: of the~e proje('ts 
durl1tg rf:'l'lew of !ndi\'iduaJ llcen,;e ~p;>lier1tion;. l'nf<lrtun11t1":-"ly, n:JH.' ha5 not re~p.:,n,J!.>d 
to those C'oncern,;. Tt1•~refon,, the drAft shoulrJ t,e revist,S lo $l,0w which competinfr 
t1pµlic11Hon i~ li.<dy tP bt• lict>n11ed ttr;d wlwt rdtiif,Rli'Jn ;:,e!l.sure.~ M,uld :ie tPquir~d. 

78. See response to co1m1cnt 432. 

79. See response to coiment f)). 
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80. See response to coooent #34. 
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.~-",tl:Ht'< •\T!\'t,~ M-.:\L~'~!?. 

Con!'en-.. tiun nm! l<>11cl 1H11'1'1gemcnt is !Jri,\fl~ d1~e11~,:,d ,1~ h ptint>ir,1,l non i:f'ner11tint-: 
11lh1rn11tivt' to the p:oposerl proj1it't~. llnl'. ,·11e1, thf' com·r>pt """"' ,Ju;mi:-sed l,y the 
C'Onclu<:lon tl11,1 iri1plMn•:ntnl1m1 of .\ueh •nt·O~Utr>~ h•Jl' •wt'r. JtlJoplr>d in numy c11sc~. ltmt 
115-1umption j:s; contn1r11 10 the cunclu-.ions drnvm und te,,r,mmcndetions mAclc in the 
ilq1ur1mn1t ,,,f rnt·rg; •~ {110(:l ~tud,v ,,f nlter 1,1,ti\'l'~ t.J thf' J)f111i~ PowN l'ro,it:('l 1·c)(>IJ',Nl 
in li!FiO. ·1trnt ~1u,1y <'ont'lud•il.1 t!mt j,nplemcntation ut uny of th(' th~ec r:nn~ervutinn unc! 
!no,! mm:IJ5!:Nn,:,11! ~('"!lHrl"l~ .,,.,niltl r•·~11lt i11 ::ip1ifk1mtly lllv.N t'l>.~h t/u,n bm!dh1ij a 
1>ropo~(•d 1,110\l 11n, prn11ped stortlf'e f11t>1!ity. ·r;1e DOE rn11ort ,ilso showNl th111 
lmpl(•mr11t,ihon of 1~onser,..11tion fl.ml Jo,,d m1rn11t;em1•nt t•ould, in tilld of itself, prtirludP 
the n•~t•d for l,UOO t,iW of pe11klu1; pvw1,r. ,\s sut•h, e dr•laikd 1rn11lysis of eonsHv1:1t1ou 
orid Jc,11d 11ii111ttt\t'!»t•nt i~ 11~;ir•,prrn\f: for the pre,ent study uml !1i1J;hly r~·Pnrnnwndecl tJy 
rws. further, UK ('(');ss,1:>rv11tion and J.,tt.rl m1<,1l.>gf'n1t•nt nllernflti\'C!> pri)•wnlly being u~••~I 
shou\tl t,c diseu9,ctl ir1 POncert with 11.Jl epo:1c)l!',ieh11y hVUilat,k t<ltcrnulwf•s, 

Th1" df'Pft '-!!I.le<.; that hydropowN 11ltPrn11tin•s ,,.,.'i'rt' rli;,vrlopcd to '' .• ,i_;iv~: equ11! 
cion!>it1Prntion to pown generntio11 ond rmvi~0nrnenlf!.l qu1:1!ity \'llhws." C0ntrnrr to this 
statt"'mf'nt, thf'> tittle. projecting di'-'i-Olv<?rl oxygen OJO) ('ontC'nt (Se"tion 4 ti.lid Appendix A) 
clet1rly show d~•fTtH!ntion of water qu,1li1y ,·11lt1('S with e11eb of th(' four ;:iropoSl)d 
hydropowl'r ttltemt1tiV~'-. Spe<'ifii•1tlly, the 110 morld for Altern!l.liVC' 3 (Project 
OpcrHtwn t" Meet A,ntidegradotion Criteri(111) and Alternative 4 (ProjPrt St>lf>cled to 
Minimi:,,c ln:pacls Ii, All T11q:t>t ResourPl'sl pn•dict~ no ref1uchori~ below Willow Island 
Lo(•I:!; m;d f)nm for approximatrly 180 river milt>~ (~ee Figure~ 4.4,J I, 4.4.1-2. 4.3.1·3, 
Pt/!.). FERC'~ rl'l"PI\I dP".!i~l~,n (Commi~.,:1011 ();d('T 4£4) lo Wttive $('('\ion 401 water 
q\lalitr et•rtifil'Htion for 11 prvjcrh d"t'"' no: rdlt>l'I equnl eon~ldt'n,tion of pow{:>f 
J!eneration and envirtmmentnJ qualit~•. 

F.:N !1 A NG El~El.!_.~~!~\~~ES. 

Tht' <1at11 r(•11t•1in-:,r1 in ttm daaft '>ft> m5ufficicnt to dl:'mom;1rntci tlrnt edver~c i111pu~1s will 
nol oe(•ur to the µink 1J1UC'k(•t pt-~rly mus~cl U.•:mp~His o_r_!)i_culatri\ 11 listed end1mgert>d 
species. In ffwt. FlfS bt•l!eves advf.,rs,:, impud,, tu the\ spl:l"lf!S wnulri oeeur. Our 
C(mce•r,1s tlre ho~eil on tlw potential r.lepre·.,~m1 Dll level'> re5ultin}!' fr{lm the prO?Oi'PO 
hy,:,~·opr)we~ pro,1f•ct5. A,dditionaliy. J'\\'S bt'!i-'\'C~ 1:1 signill<''ltll reauction in uum~~r~ of 
finfi).h, n, indi1•11ted, rnny aho adv1,>rict'ly 11ffrd th(' ;>mk rnu<:ket prrn~ly musl-"el since fi,;h 
are an intrt:r,il p!:lrl of tndr li\1: l'y<::hi rP,Juircmenh. 

Tt1e e!l'J!!.ngert'a ;:,rn\,; mi.m!\ !'I pearly !!'Ui'i~l!l (Wt>UI s in th': ere!< lie kw Ga:llpolis Lotik 11n0 
1.Jnm and iTHI\' ru~o lweur t)(i}ow I\ ill ow h]a.'1rl oml Bdlevill(· i..rn;ks aud l>!:ms. St'ctinn i(t') 
of LSA req1/~<>'.> the Ft·dl"r&l agency p~opn~li,r.; a major con~t~uetion l'l~livity !'-it;nifieently 
nfff!ctin!: U1e qun!ity or the hlHhlln f'!nvi:-(•n1111.•nt to C't>!Hluct and submit an RS5e-s<:m<•nt tt, 
determi1ie the C'ffli~H. ()f ttw pru;:,0,9.] rm H~teC l'l.110 prop(•s•.>d 5pecie~. T!1f' bivlofiica! 
as>•is:Hnent mu,\ 1)(' co,11;:,lMed hr,fore ll.ny ,;:,:,n~tn:l'ti m co1;tr1,1cts are !ct. \\ I!' cv not 
believe that we r.>rn 1Hlf,.~u11td:; ,1~:,ess the ci~e'?to:: of propo.~ed !H'ti(m .. 011 !ht' pin!.; mucf;et 
pearly rilu!s~el wlthr.>ut ti <'(n11plete AS!.e~~1r•:nt. 1,·tidl c<mductini.; ll t,1ok6it:E'.l RS'>(•~-.m~nt, 
I.he fol1111,·;1tK rnHr be ('omidcre(! fu:- inf'!us10°:: 

I. The resWt<: nt :in on-~1tf' im-rcctbn d llw atea t~ t,e af~rctetl t,y the action to 
determine if ll~t,•d or pr<.l?D,:;1;d ~;,H:ic,:; II:'(• prr .. m1t or (>t•cur ~P"~()nal!y. 

81 
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81. See response to co11111ent 135. 

82. See response to c011111ent 136. 

83. See response to co111nent 138. 
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f'.ls, Loi~ !1, I .11s~1dl 

l'EHr' Cltti:n.~ to tur.•e cuon.ili1•tJ 1dU1 the S1ction 7 comultflthm pr<lct':,?> ,.)f ·ES/\:,;.
providint! FWS with tt revif'W ~or,y t•f \11e r)rnft '>lfll('rnP-.nl. Thi~ dnei. not i•onst!lulr 
consultt1tii:m whi(:h tms v~t to IH• irnti11tNl hy rutc. I·urthP-r, tlw FhS dol's n()t i•oncur 
with ~tnff r"co1nmrucb1li011~ to pc,<;.tpont· re~ulutif'ln of ttw pr<>vious.Jy 1d1·n!if1,:,d i~~tie~ 
regariling tish turhin(' mortillity 1rnd fish pa.-,;.arc until th~ posH1ct••1,;irw pha<;e, 11e,!au~1-
of the'>e cvnN•rns, und the exclusion of numc,rou'> !msin proJ~cts from th1; ttFHl1),'!lis, ...,e 
t•:N>!lll!Hmd tlvit llif" draft \1(: r1-vi~r11 n1,d rec1rf'1Jh!Pd. ,\ final S,[Hll'•M·nl <;fir,u!,J m,t (U' 
relf•usNl until 111.-,;i, 1,;o;ue:. Hrf' res,ilvt•d. 

Llnl"'s~ the!.e i~~tl('S fl.fC u.deqm,h>ly tcsu]\'t•ti, t!1ri nrs nrny n•l:01n1n<'nl1 tll!<t thb pr(Jj1-•r:1 
lw rrft•rn•<l lo the L-ouncil ori E.n~•fnlllnwnlfll qu&lity ICEQ) 11111lt>r fipt•twn 1;,(14 (,fit~ 
re~ulati-"l!l!-'.. Tlir: rden1tl "'1i11ld be buM•d ()!) the pr~ced1i11t··~1:ttin& nttturc ul Ou~ type uf 
cumulflfr>'" impact j\udy nwl H1l' s••vrrity of p(it~•ntial 1<1ntcr quality imp11cts, lh.>Y..tiver, 
we wish t<> ctiordinste fully at tt11: C'!lrilest pw.-.it,lc- time bN~HU~t' n ~olution ln our 
concern~ 1•nr1 lie impl<'ml'ril(•rl 1,ith a rninirnum of delay ,wct <'ould i•rccludc t!w 1w(i1i!;~ity 
for rt>ferraJ. Coo:m1in11.tit'l!l can he initi11ted tiy r:r>n\!l('ting thr Field Super\'lso~, t'. ?· l 1sl1 
nnd \\ildlife servirf', Suite 3'2'Z, .31~ Soulh Allt1n S!r,.Pt, ~tnlt> <:ollcp:~. 1'1,nn·-:,lvun1n 
JiHWJ, (814) 23-1-40!>0. 

~c: 1,Jr. Dettn Sl,1m1w11v 
mm. :W4HR) · 

Sincerely, 

... .,{,,~ 7'.'//_ , I, . ( 
•/ ~;~,:e Blnnehrird, J •1red0r 

86 
86. See responses to comme-nts #32, 33, 38, and •9. 

87 87. See response to comment #76. 
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Attad1ment 

llsl, dnd l.'ildli~e Srrv,ce·~ Sp('Lific 
Comir.ents on the Urrrr Ohio Ri~er Draft 

Environm•1ntal !l"pocl Statement 

?_~c.tUm 2. ].,,____fl19.es '2_: Lt.hru. LZZ., Hydrop9wer Gen.i;,r.,il.lJ~Ulil.Pllt i ves. 
tommission staff has eva)uoted three dissolvrd oxygen criteria: {l) thosl! 
proposed by the applicants.(?} State standards {5 rtilli9raf"s per liter), 
and (3) an antide1_1radatinn rritt•rii;,n (6.5 milligrams per lite1·J. Had thr 
Servitl' had the opportunity to p,1rt1cipat.P in the srnping of diss(llvrd 
oxygen alternativfls, we would have IPQU('Stf'.d that evaluation of pr1:-projl'ct 
dissolved oxygfln <.onccntratlons as an alternative. We do not U1:lieve that 
$taft·s rfltOJt'"Tlf?flded alternative ef maintaining 6.5 ll'illigrafl'~ per liter of 
dissolved oxy9en imr-;ediatcly do"'nslream of any rxisting or rroposed 
hydrot!lectric projf:>ct .,.ill ensure protection and maintenance of downstrtam 
fish and wildl ifr resoun:es, Thet·pfor(>, the Service reouests that the 
evaluation of pre-project dissolved oxygen concentration~ ~e intluded in a 
revised Draft State~ent. 

.Pilqe_ 2-Zl..t. Glven that there is inrntficient information to allow def\nltion 
of existing dissolved O)(ygen conditions, tt,e approach several resource 
agrncies recol'lll":1ended during the srnplng process should have been utilizrd. 
That approach, filling the dissolved oxygen data gaps prior to licensing, 
would e 1 if.'!l nate 1!1any unk.nowns regarding bas in -wide hydropower deve l op'".ent. 

P19~ .. 2-)0 .. The Service does not a9r£>e that potential fish passage l"Ortal ity 
can be considered a moderate or minor impact. In section 4. l ,2.3 the 
Commission stllff states that: (1) the results of existing turbine rnortalit.v 
studies are highly varied; (2) all entrainment studies to~pleted ln the 
basin are Incomplete and inconclusive: (3) ll firm basis for riaking mortality 
estimates awaits better re.!.ult~; and (4) rruch More work. must be done before 
a fish protective device can be selPcted. An analysis of existing data 
does not lead to the conclusion of rnlnor or moderate impact. 

£fiLJ.:1Q.....J?i!ngrap~_L In addition lo federally listed species, one fbh 
species is being studied for possible future listing. 1he blue sucker 
CG.t..cilll!!! rJ9~g1lu,:_}, knol>'n to occur in the mainstem of the Ohio River in 
the immediate study area, ls classified by the Service as Category 2. 
Clllegory 2 co~prises taxa for l>'hich information now in possession of the 
Service indicates that proposing to list as endangered or threatened is 
possibly appropriate, but for which conclusive data on tlologlcal 
vulnerability and threat are not currently availab1e to support proposed 
rules, (Reference le.U!:.il .B.gqiste,:, Vol. 51, No, 106, Rules and 
Regulations, page 19941, third column, 4th paragraph.) lhe C.or.t11issicn is 
not reQuired to confer with the Service on this species. However, th~ 
Col!Jf\ission is encouraged to conf1:r informally when deemed appropriate to 
avoid jeopardy and to avoid potential ~cononic loss through project 
modification if the species is latrr listed, 

f!9Ll·Z0..__.l..,_L1,2., ,P.~.Ll9..!:.ll:.!L.L lhe sr,allmouth buffalo (ltl.i.M.l.l.~ P\Jbal_\/Sl 
and the black redhOne (tl9.x9st9t1a gy_que,s,r;e.i) have been removed frorr the 
special concern category. 

88 88. See responses to comments 4139· 71. 
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£l9'.'L.l:}(}.,. .. JJ...f,l_,_.fi!.Lil9.raJ1h _f,, 1hr, butterfly (f:.1i.9i..91J J.l!1.e2.l.ill) should 
be added, 

}'jig~) Zl/?l.,_l.i,blfJ.).,] .6 .. 1 .. ff>df'rally protected species should be ~o 
noted. The federally listPd ~pecie.~ are: 

Indiana bat 
Ohio {pi11q r,ud:et pearl_y r-.11,;sel 
Pl'reqrine falcon 
[astf!,·n ~ri,all-fcwt~d bat 

~ll.liL.H>da 11 s_ 
l aeip\1 li.L.2.rt.!.llia.t ~ 
LilaJ1_1.;'.!J'.9r.lnus 
"'.YPt i 5 _S\J.~U,]_atus. il'...1!!:t 

In arMition, the follow,ng spf'cies ha1·e been de~ignatP<.l dS candidate speclt>, 
<1nd r.laHifii:-d as (ateg(•ry 2. 

These spef.i,,s from the 1 i!,l inrludP: 

Appalachian BPwirl' s wren 
Eastern woodrat 
New [ngland cottontail 
Salamandtir mussel 

Thrvo'."lanes. _ bg~i ~~ i .L.~J.!ll 
~eptQ"nf f 1 or jd<Jfl.i:~llln 
,U 1 vi l agl!L.lr.!Ilill.Lon~ 11 S; 
s ,r:mso~Jn _il.mbisrn<l 

Pi!.9J?.J.:67...fi.~~eries. This se-clion should include a discu5siun of potential 
water quality (i.e., dissol11ed oxygen) degradation on sh('llfish, Jn lmhy's 
(l971J CKPl'rirro~nts, all species eKamined requir~d 6 parts per million of 
disst1lved oxygen for nonr,al grnwth. 

S.Rtli9Jl.~.:. Par.llgraphs 4.1.2. 4.?.?, and 4.j.2 sho11ld all contain an 
assessment of the potential ir->pact of dissolved oxygen changE's on shellfish. 

Page 4-4, _paragr,..Mh~.4-~ D1ssolvPd orygen d~rlet ion is probably the most 
significant i~stu~ dealt with in lhE' Oraft Statement. The dissolved O)(ygen 
model .. as designed to predict both extsting and post-project diSsolved 
o~yqNI concentratiO!lS. Considerable i?ffort wa.s obviously expended in its 
devt>lopr'IPnt and the ~ubseQuent ar-alysis. The baseline data are, therefore, 
of paranount inportance. A5 such, the unpublished data upon which the 
model was based should be providi;d in a rc,vised draft state~irnt. The value 
of the t,;odel and predic:tlons must be Questioned if they W\!'rc based on 
l lrllted field data, such as th,, number of ohervat ions reported on 
page 8-7, Table 8-1. 

Page 4-1, AtEJll.$~~nt Met_h9£2~ Dissoh~d o>:ygen ll'€Hu:rem1:>nts were determined 
at a number of difft,rE'nt flow rates aM t£>rnperatures. Subsequently, dam
apration const.Jnts "b~ and dam-.1:~ratior coefficients "M" were deve1oped by 
staUstical anal)-,sis. The Oraft StatPrent does not, howe11er, indicate how 
many rneasurt;,l"l'nts 1orre lr'ade ot Pach flow level and/er wheth!:!r the daU 
used are represent.;ti11e of exi!ting conditions. The diHohed oxyyen data 
analytE'd should be provid1;>d in table form ui reviewers can nake a reasoned 
declslon as to its acplicabilitx. The ~cientific validity of rr,odel 
predictions cf future conditions with or without the proposed developments 
should be reviewPd hy water quality Htltrts in State and rederal agencies. 

\--
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ligurr B·B ~hows there Wf.'1·e no data to calibrate the dinol11ed O)(ygen model 
betwN•n Ohio Ri11er miles 140 and 250 and that only two data points e1dst 
bel(lw (lhlo IH111•r milt> 250. Without n:.Jiable and adl':.iuate calibration data 
we further c;uBlion the modt•l·~ validity, particula,·ly for all points loelow 
Ohio River mile 140. 

Jt is tJnclear which of the uirnpeting applic,1tions were usrd to develop the 
diBolved oxy9en m(ltlel. As ~i~nific11nt vatlalions in s11e and operating 
mode occur, we presull'e the prejact 's impacts on dissolved oxyg£>r1 would 
vary. If peneric h_vdropowt·r pioposals were u~ed in the rr,odel, ther it 
wo1lld seem a ~i,..ple r:atter tn include all hydrop0wl:'r sitPS in thP basin ln 
the cu~ulative assessment. 

tilll.e 4_-}.Q.,.,1~.ilfilgr_i'IJ1!!.J, Nn information Is presentl,Y available regarding thE! 
direction or tlMing of fish l!'•OVE!menls In thE! Ohio RivE!r and Hs major 
t!'ibutarles, How~ver, available literature i11d1catrs that snn,l' spetirs 
mo1•e down~tn,a11 frequently. In fatt. downstrea:n rnqrat ic;ns of walleyr. 
from Tygart Uar-, are most lH:rly responsiblt- fer the e\tabllsh":'1ent of walll'ye 
populations in the upper portions of the Monongaht•la River. 

~-4:.f5 .. 1 ..• 1'.i!.i9.ra_pti.Ll_~tiCJ.,,_ The Co'IW'rission staff states that e)(isting 
entrainmc-nt field studies are incomplt>te and inconclusive and much more 
development work must be completed before fish protective or guidance 
devices can be selected. As such, licensi~g of any projects within the 
Ohio basin, in advance of the completion of studies necessary to determine 
impacts to fish and wildlife resources, would Yiolate pro\'isions (If the 
federal Power Ad and would be tontrar_v to several court dechions. 

C.!.9.L~-ZS, Y!c1Jr1.!?raPJli1L.to fntninrnent_.,. There is no inforf~,ation available 
to support the contention that fish would select a nonhaiardous downstream 
route instP.ad of a hu:ardous one. Hsh normally follow currer;t p;itterns 
unless habitat and cover exert siciniflcant influences. In the case of 
lock-and-dam hydropower developmeflt, habitat, cover, and current patterns 
will all intrc,ase the likelihood of entrainment. While passage altr:rnatives 
riay be available, the majorit.v of downstream migrant~ arc, expected to pass 
through the units unlr:B the greatest percentage of river flow is through 
the dam gatc,s, 

£.ifil' __ A-?So......!!l!ICJra..11.t! . .J, While the Draft Statement is very qualitative, the 
Service has not ~een any data regardinq 9amefish ~over.~nts through locks 
and dans. The analysis done by SitM1ons (1987) indicates significant 
downstream ~overrnts for centrarchids and cetfish~~- Given the staff 
tonclusion that the studies at Racine Dam are highly debata~l~ and 
inconclusive, the postulati(H! that only small l'V;:1bers of 9anefish are 
entrained and that those nur,ibers are mo5t likely ln5igrdficant. is 
questionable and st1ould be addressed in a r('y\sed docurr-ent. 

f.afil...J.:39, .EIJ.Y.ra1Jl. . .L 
damage to ga'.!TS'fisll from 
and that the loss could 

The Servlre aqrees with the staff i::.onclusion that 
turbine passage will be greater than 10 percent 
be significant. 
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f.19.f ... J~.ll.1-J:.Jsl't DillrJio.n_].nd PrQtti;li.2.!LP,Yiu.L. Colrfllission staff has 
determlnt>d that then• is" ... little experience with speclP.s most afhcted 
t-y entrain"1ef'lt ~; that "No applicant has carried design plans to 
sufficient detail to evaluate their propnsal fully . , . "; and that " ... 
more work at developing and evaluating experimental prototypes will be 
necessary.~. ! itenslng of basin projects without adequate studies and 
mitigation in our opinior1 would violatt> provisions of the federal Power Act. 

Pi!lL!:~l ..... Jl1H9.HPh .. 3... tompensaliN1 is used to mitigate adverse il':'lpach 
such as fish passage r-1ortal ity only after advene impatts are avoided and/or 
mlrdmited. Cof!'pensalion rr-eans full replaten,ent of projec;l induced lo~sl'S 
with resources of equival1mt biological value, If used, compensation must 
remain the re!.ponsibilit.v of the lice11see to implf'mirnt and maintain during 
the project life. The Service will onl.v pndorsl' a compensation plan after 
ad'lerse impacts are avoided and/or winiJl"lzed and one that: (l) prov1des 
for full replaceml'nt; (2} will hP -\rlcorpor:ated Han enforn,able .license 
condition; and, (l) assurrt~ that Mitigative l'!easures are the responsibility 
of the licensee. 

As turbine induced nortality has not _)'el been defined, a properly designed 
and conducted study is essential prior to developing a mitigation plan. 
Without an adequate impact evaluation, the adequacy and effectiveness of 
mit lgation will remain undeternin(•d. 

filg_g__l:J7:1..-_SfilJ.Qn.,..J....L1:. loss of recreational fishing oppo•·tunities 
during concurrent construction of basin project~ is identified as an impact 
for which !'litigation has not yet been resolved. Resolution of this issue 
should be achieved prior to licensing and after consultation with the 
Service and State wildlife agent le~. 

Pl9.Li.:J9 .... S§_tUQ_n_ 4, l ~J...&_.. lh is. section !dent jf ied nUll'erous s ignif leant 
adverse impacts to water quality and finflsh should projech be l icenst>d as 
originally proposed. Based on the data previously su·lmiitted, thC' Servlte 
concurs that these ill'-pads must be avoide-d if possible; clearly, llcl'nsing 
as originally proposed would be environmentally unacc.eptahlc. 

£.iruL.!:.qL~lli.t_ i o_n_ .4 ., 1..&.L._( 1,Qang~.r.eal~?J)_ec.i tl.........I!.if .. ~grap_h-1.... 
It should be added that any habitat disturbanc.e below 'llil low Island Lock 
and Dam, Belleville lock and Dam, and Gall ipoHs Lock and Dans will also 
require consultation with the ServiCE in accordance with section 7 of the 
Endangered Species Act. Reference our letter to the Co,'11.".iission datl!d 
September 28, 1987, an<! the Draft Stat£1~1?0t, pa9,!! 3-19 and 3·20. 

£.i!.9f-,_·:l.J...._j~c;tlpn.lJ .. ,.i]..,. A respoMe to the ~1evious SP.nice and State 
wildlife agency recom,:iendation~ to utilize clean rock spoil to construct 
fishery habitat structures should be provided. !r'.plementation cf that 
recommendation would offset project i~patts to fishery habitat and 
recreational use while likely reduc\rg developers' Sf!Oil-di~pMil.1 costs. 
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fi91L,·:.!ll_,_~£.U.Q.fl_~,.7_._ Oepartml!ntal com;ents H£' 1inividrd pu,..~uant to 
the Nationill fnvironJT,ental Poli{y Art and do not rrpr!.'Sl:'"t CO'"fllE-rils pursuant 
to the fish and Wildlife Coonlination f.tt (48 St~l. 401. H a"ll'ndt-tl: 
16 U.S.C. 661, Pt seq.} or HrtiM, 7 of the {r>thntJPrE>d Srt'cies Act of 1973, 
as amended (16 U.S,C. 1531 ct sf'q.). lO!'Jl\l'nts under section 2(b) of the 
fish and Wildlife Coordination Ar.tare rrov1drd when draft license~ are 
provided for each project. (omTents under sectiGn 7 of the [~dangered 
Spe(ies Ar.I will be provided whe~ the lorimlssion •nitiates the consultation 
process. 

EMl.f....!::.f!i'_,.:i,e<;tinn __ J~.!.,__..itU.aru'tWh 4_ A copy t>f lht> Draft Statement does 
not con~t,tute con$ultatiun under section 7 of the Endangered Species Act. 
The consult at ion process is separate and hH net .vet been init lated tiy the 
Commission. 

Thi! Draft Statement lacks adequate Information {site specific location, 
design measures to minimize harrn) to rvatuate set lion 10 and ~04 permits 
from the Corps of (nQineers or possible section 402 tlation,ll Pollot ion 
Oischarge [liminattorl System permits. Accordingly, our cor,-~ents do riot 
preclude separate evaluation and co:"vm:-nts by the Service wtien reviewing 
the permit applications. The Srrvic:1:- rnay conc.u1·, with or without 
stipulations, or recommend drnial depending on effects to fish and wildlife 
resources. 

When apprnpriate sit.--specific information is available, the Service would 
be pleased to coordinate with the Co<Tmls~ion and/or licensees to preclude 
delay and to in~ure that any permit stipulations or conditions are 
understood and included in rcvis€'d di-aft and fin.il statef!ient. 

£.@.!lt.5:B, paragrap~,.L ... While niiti9at.ion could reduce impacts of concurrent 
construction to recrl!ational fishing, site-specific ~iti9ative measures are 
not identified. The National [rwironf'lental Policy A<t requires 
doc11rientation to explain exactly how l""easures will mitigate project irrpacts. 

P.i!lU .. .:JJ__.__fu;,t,!.iJ:ln......,1._J_...i.,. Given that fish rr-ortal ity concerns an; not 
resolved by l 1cens '! ng under any cf the c 1 ternat i ve~ considered, 1 i cense 
issuance orior to resolution of those issues would violate provisions of the 
federal Pcwer Act and lhi' lfational [nvironmenta1 Policy Act. 

£..ls..Li:ll,__paqqraph t, The $('rvic.e fod~ that there llfl! ~ignificant 
differences between competing license applications and refers staff to 
project-spec i fie Oepartrenta 1 let ten regard\ ng the proposr~d Tygart, tlew 
Curr:berland. Will(Jw Island, and Gallipolis projects. 

.Page 5-25, Ba,}.LrHdde Beco~~-ndE.tUl:'lh Prior I.Jt>partl".~ntal and Service 
recommendations r-eque$ted that the Suvi,:-P. be idi:ir1tified a~ a coordinating 
agenc.1-• in licer.~e articles dRalin9 with fi5h, 1ooildlife, a:d public uses 
thereof. and spcil dispcsal, water Quality, ,rnd -.itigation of project-
related effects. In accordance w~th provisions cf the Notional 
[nvironm2ntal Polley Att, the fish and Wildlife Coordination Act, the 

~ 

w 
~ 



6 

fedpral Powrr Act and the [lec.tric (onsum<>rs f'rotectlo11 Act, the Service 
and appropriate Stall:' fish and "ild1lfr:- agent:les rrust be specifically 
identifif>d in each suth artitle. The Council on Environmf!'ntal Oualily 
Regulation~ for !r1plMenting the llatlonal [nvironmenul Policy Act list 
tht' SHvice as having jurisdittion b;· law and/or sp4>tlal expntise on these 
issues. 

tage S-?-7, Item 3. Although monilorlng f;sh populations nay provide some 
insu.it.t into long-term \mpacts, ari indirect approach is expected to be n-uch 
less successful than a direct one. NurHous varlabll's affect the results 
of {>v(in dlrrct. sa~,pling and analysis mrthodologie5. Indirect approaches 
lnvc>lvl' many variatilrs. ~uth a~ cat.th, harvest, rl'cruit,r,er,t ratB, weather, 
riv~r conditi1,n, water quality, hdbi1.'!t, e'l1igr<1tion, irt:liqralion, etc, A 
d'irer.t approach of sa'1p1ing and analysis l!'ust be developed if sunessful 
tu'rbine mortality ,tudies are to toe complcl!'d, 

P;.ge S·al.._H.ff' __ 1,_!!!1L£<!:fil'_~.:.?1' ....... Jl!'m ... ~'~ lhe proposals fc,r· !he ag{•nciPs 
and S0"1e 15 applicants to develop joint plans t(l ~t(l{J_v flSh entrainf'lent and 
turhinl'-indutPd rrortality, arid to dPvelop a bioengineering tc~t facility, 
are cor:-:'rlendablP, However, the Service is concerned that coordination, 
administration, and imple~entation of such large scale undertakings, with 
as yet undefined financing and lead responsibility, would be difficult. 
If lhi:> Co~issiori elects to pursue this endeavor, then one party to 
represent all applicants shoJld be appointed and the Commission should 
asse~s cquihhle /fies to each developer to fund the effort. The Service 
also retomrnends the work be contracted through an independent organintion. 

Further, reliancP on post-1icensing studies to det1;rnine th(' iirparts and to 
develop ad1•quate tiitlgation l'!ea!.ures appears to violate the National 
Environmental Po11:y .!let, which requircn consideration of environmental 
impact~ before lirensing decisions .-ire r1ade, 

f ill-89., .,$1"rt ion 5 . ~. ? . .d.... 1 ._ ...... L~dan~w.red _ and Threat t?ll~d, _Sp~<; jJ~.s .• . 
Developers at Wi11ow hland Loci: ,1·1d Dar-: 11'.U~t also con~u1t 1,,Hh thf/ Service 
through the {o-:111ission and the State resource a?encies, Rehrence our 
letter datrd ~~ptc:-1h'!r 78, 1987, and the [)raft Stater.,ent, pages 3-19 
and ) 20, 

~f .B-.1, .... ~ection S.tJ_,3J ... Data and figures sho,dng the number of 
di~solved oxygrn rample! taken at eath river flow, hy location, date, time, 
temperature and c1irr.atic conditions are needed to enable reviewers to place 
the r,,ode1 into rnsricrtive ·,.-ith t-Xi~ting conditiom. 

£!..9.g_].:.l,_.Q,'!£.!9.t:.~J-.Ll ..... i!.1.bL.Tabl~JLJ. The stateiil!nt that dams .,,ith lower 
aeration coi:fficie~ts ''M" and rmre negative nlu"s of "b" aerate better i~ 
inc.onsistrnt w1th t"xt in Si:-ctio.., 4 and Tabll? 4.l.l.l. 

P.-iot> P-1~ .. L .. Li.EfilJLf..:B., .• .fil'.!i...lli.~1.~ill.:. Thl> Draft Statement should 
explain why the t-od1;l predicts dissolved oxygen r1.>ductions of 0.7 tJ1illigram<; 
be-twren 0hlo Riyr,r f"ile~ 160 ;rnd 240 but no rr:duttion for the 40 miles below 
Racine Car.; and a dissolved oxr9er1 incl'f•ase belcl--/ Gallipolis Darr., despite 
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!!~H \.;!,hlLLi.!'.LS.:JI/\'!' !. 
l(p,.,,:,,11,,:,r\H! 

A[;t•Ji)(!!;:.1 f P'.U~~~s T,j r: lf;:[VHD )!; 1 fl[ (U~JlATlVI JH>'Arl 
!;$Sf SSMfl/1 OF TH£ 0111(1 RJVf.R Br1S Ill 

1\1lt'gheny Rivn Subb.,:ln {Penn~ylvarda) 

Allegheny R ~er lock and Oa" tlo. S Prcj!!d (frRC Ii(!, 3671) .. 
Allegheny R vc,r lock anrJ Oa·, lie. 6 Prc,iH't (fU:[ No. J~'H) 
Allegh<rny R q,r lock and fh-1 r:o. e !'!"(IJt'(\ (UR( '10. 302]) 
Alle9heny Rner Lori; and 0,1'"1 tic. 9 Project (fU,C tlo. JO<'l) 
Pinely Project/Clarion River (FtRC 1,o. '.:-09) 
ra~t Branrh Prcjed/(la,·ion Rivn (FUiL No. 32'?;') 
Loyalhanna f'n,je(t/t:id;i~ir1ptas P.her (F£P.C r.o. 7'.>P.6 1c:t al.> 
Cont-maugh Projett/t:is~.wim'ta~ hi;tr \f[H( Nt•. }207) 
Kin1ua ProJHt/Al1pght•ny R\vH· (/[:;;( th. 2208) 

Monongahela River Sul:bas111 (Maryland, ~est Virginia and Pennsylvania) 

Monongahela RivH loci: arid Da., tfo. 2 l'rojed (rrnc No, 3973 et al.) 
Monongahela Ri~er Lock and Oa"l Nci. 3 Prc,ject (FfHI. No. 3752 et al.) 
Morgantown Lod: and Oar., Projt'CI {rER!.: Ne.,, 9949) 
la~e Lynn Projec:t/(hpat River (FERC No, 2459) 
Deep Creek lake Prcject/Youghioghn"Y River (HRC No. 2370) 
Youg~iogheny Oam !'roject/Youghiogh!:'ny {rFRC f/p, 3623) 

Beaver Rh-er Sul::t-asin {0t1io and Pennsyl~·ania) 

Townsend Project/Beaver Rhcr (HRC No. 3451) 
Patterson Prcject/Beaver River {ff.RC No, 3519) 
Eutvale Projt?n/B1.1aver Rivn (Frnc No, 3~50) 
Shenango Project/Shenango River {f[RC Ne. 4142 et al.) 
Pym,at,.ming P•·ojHt/Shenangt. River (HRC Nv. 91'.!0 f't ~1.} 
Lake Arthur/H:;ddy CrHl 
(llwood City Project/(on.,-:iqucn':sing Creek (FfRC tic. 7292) 
Mosquito take Prcject/l's'.lsq•.;i~o Crrek/Ohio 
Berlin Lake PrcJecti!1,ahoni119 Hiver/Ohi() 
M.J. Kirwan Prrject/Mafi:mirg River-/Ohic 
Hilton Lake f-rr,ject_/Hahonir-g River/O!de (f[R~ tio. 9972) 
Meander Reservoir Project/Ml.'aflder (reek/0!:io 

tbsldnguM River Su!:lbasin (Ohio) 

Oevola Lock and Oa:i- tlo, 2 {HP.C No. 7751) 
t,\usldngun Loe~ and Dam lie. 3 {rtRc Ne. €9%) 
Beverly Lock and Car, Ni'.'. 4 (rfRC tlo. 7234) 
Luke Chute Lock and Oar, t;o. S (FER( !lo i2El) 
Stockport Led end Oars. No. 6 {HR( fie. 7750) 
Hctcnnelsville led and Dari Nn. 7 ('lRC ti:)_ 72C2) 
Rochby Lock. and Da": !lo. 8 {fEP.C fie. i222) 
Philo Lock and Dar.: tin, 9. (frRC No. 7221) 
Muskingun lock. and Dam !lo )0 (FU!( lfo. 6S63) 

L 

!,; 



fllh tn:I. J'.,.-! [)aw',':, ll (f[F: f;p 77?!;) 
flil111:, lalt (!flt! l.'.:. E2".:E) 
Hilto•1 ca~ (f!~t !,,, a;7?) 
Pleasant ~,11 (Ff~: No. P770) 
Wills (red: (fllff ll0, 8269) 

rani~ha R\vpr ~u~tasin (Viigin\a and ~est Virginia) 

Winfield Lock and Darn ProjHt (rrnc No. 1290) 
Harmf'f loci.. 11nd Da~ Proj0ct (ff.RC No. IJiSJ 
London Lork. and Da"1 Pr(1jl'tt (ffRC No. I J75) 
Sutton Projr::-t_!fll:. Hiv€>r/ (ffRC ffo, 33~4) 
Surr-crsville hl'.1J1,( 1/fia1,ler f'. 1 V1•r (ffP.C lit>. 10?2(.) 
Claytor I akP PrOJett, (r[RC 739) · 

T1n•u.an'.'l· ~iver ~u!·hsin (Indiana) 

Lake Shadhr Prc,j;,:t 
I ake Freer..~n 1'1 (,jH t 

Ohio Rh~ .. ~ainstf'r<' (Penny1vania, Ohio, Wf'st Virt:ii11ia, 
Indian~. and llltnots 

Hannibal lock$ and Oa~ Project (rfRt r:o. 3200} 
Racine Leeks and 0-:!r" Project (rf!{C ti~. 2570) 
Greenup Lod ond Dar ProJect (ffRC llo. i'tl4) 
Capt. Anthony Melcefil Loch and Oan Prnject (HPC No. 2739) 
Harkland :ocks .?Dd [)arr, Project (rtRC N\;. 2211) 
McA/pin!:' Loc~s anc! Dar, Proj,.<t (f£E~ Ne. 289) 
C11nnelton Loeb and [la~: Project 
tlewburgh U•d..$ 1rn1 1!a,.. Project 
UniontN>'f1 Lock~ an:: D.iri Pr•oj;,,t 
S::iithland lc-::.ks ;;nC Da,,, Pto_i<.ct (ffRC lh1. 6(i!J) 
Locks an':! Oa? Ho. 52 f'rr;,ii:,c~ 
to~~s and Ca!" lie. ~3 Projr!ct 

-\./here knowr. the Ft!".-: tk. !,at hcioi ir.cluaf!d. 
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1,t);l. l'A H,J"(: If not, dl tn1e tialt l 

would like to ask if anybo,1y has an ocal etate1ttent 

that tney waula l1k~ to ptovit.le to us. 

anyoody tidve an oral atate~ent? 

Mt<. CW,IEk: 1 ::Io. 

Ye s7 

Dues 

MR. TAYL0R1 

MR, l.:L01f£R1 I' r.i l'.hria Clo1.er, 

C-1-c-w-e-r, with the U, S, f'iah and Wildllfe 

Sarv11.:,~. 

Tne service appreciates the opportu1tity to 

comment on the draft EIS a.nd express our interest, 

rhese com • enta are yen~r1c in nature and do n~t 

represent the S•rvics or lnterior' s off lei el 
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rea pon ae. The Service ,Jepartmental comments ar<: 

fort.hco111 lOIJ. 

rh~ FeJel"al tnerlj} R•gu.letory Co.aausion 

ha• indicateJ tnat the final EIS will serve as the 

licenain-., oJOCllll•nt, anti the first r4Uponse of the 

Service and stat~ wildlife agencies will constitute 

iall'uol: cesolut1on under sect.I.on 10-.1 :,f t:S:WA. ! do 

not believe this approach reflects the spirit or 

intent of tne federal Pow•r /.ct as ,u,enJed by ii:CWA, 

National Environ.uental Policy Act, offici'al 

.,.ildliftt Coordination Act, a:td other teo.en1l 

atatutee and policies. I feel that all previous 

and Cuture co.a1nent• 11ust btt considered and that 

additional dialogue between the agenciee is 

rie.::-eaiiary it confl.1cta aristt. 

I re• ain concerned with the co1111aission' s 

o,a il!lsion of n1.1.11erous oasin projects. As Yt&tetl in 

the docU11ent, the vislue of the object lve function 

of any p.irticu!ar :Jlte is a function of tha values 

of the decision variables at all sites upetream

beJ.i-evt:! a Cul!lu!ative system~-'iJe inulJ.1nq unaly1:ds 

is required. Further, since insuffic\er,t 

1nforrn~t1on exuts to fu1d eic1st1n1:1 lX) ~ondit1ons, 

89 89. See response to comment #31, 

c, .. 
~ 

90 90. Seeresponses to comments ,32, 33, and 39. 
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l believe oo data gaps should be iilled prior to 

licensing 

belie"f: thtt C..)mw1ss1on' & anal~·si• ot tne 

principal and non~generating alternative should be 

~reatly e.cr<1ndeu. Cons,uvati.on o.na load 1111>nagf:M1UH. 

was briefly discussed but summarily di&lllissed, 

reporteoly bet.:au• e 1111p1.o:1.no;ntat1l.ln of 11u.::n 1o1t,1uurea 

had been adopted ln many ca • es. Those cases, 

however, wt?re not identified. 

The Department of Ener'Jy' sown stu.Jy of 

altern<!ttvea to tne Dav 1s Power 1-'roJtCt in 1980 

incl udea the opposite and, 1n fact, reco1ru11ended 

conaervat1on ot loal.l 111t.na-1ement scenarios be 

iJl\ple111ented, The staff acknowledged that tha 

rt!sults of previous ter,n1nal mort...ality studies are 

inconclusive and that a firm basis for ~aking 

mortality ast.111.ates awaits better results. 

1 cannot agree that postponing stu<lies 

o.1ntil after construction 1s tn~ uest solution to 

develop m.itigat1n9 measures. Pro1ect impact should 

be iO•mt1f1eJ prlor t0 licensin':l and unavo1<.Jaole 

iMpacts mtt19.ited Juring construction, 

I do not be! 1t?Yt? tnd fish po1,ulat1on 

91 

92 

91. See response to coment fJS. 

92. See response to comments #49 and 72 
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monitoring as Jeacribed in the document will 

_.HOV id~ .OUCII l0IH',lht 1nto long~ ter..i l,llfQCtS un UH! 

fish populations. Too ,nany variables affect. the 

rd•u.lts ot in..iirect analysts approaches. A direct. 

sa.aple n,Hhodology rnu11t be Jeveloped if terminal 

mort~lity studitts ar~ to ue successful, 

In addition to these isaues, do not 

beli~ve the documents provi<led ;,d~qu<lt.e covera,Je to 

water quality of endangereci 11pec1us, altered flow 

pdtter11s and re~reat.ional fisnini opportun1t1es. 

l alao believe if the EIS is to 9erve as a 

licensin:1 Oocwat.nt oi t.he proJttct, spu-cific 

articles and reco1111endations =1hould be included t..:i 

1,1rotecc fian a,1J lo'i.ldlitti resouccdS, 

Thank you, 

HR, 'fA YL.J<t: Thank you., l'tr, Clolo'er. 

Doe• anybody else have an oral statelll"nt 

thdt tney wl.luld like to .nake at this t1m1::? 

(No re!iponse ,) 

,iR, TA Yl,U1t: Ard there •ny 4uest1on• 

you wuuld like to as;. ,1t chis t 1rae·? 

t~o resp1Jnse .) 

MR. ·rA YLOR: WO:!ll, before wl! finish 

93 

94 

95 

93. See responses of colll!lents 1207, 212, and 234. 

94. Your colllllent Is noted. 

95. Staff has provided specific recommendation in the FEtS to protect flsh 
and wildl lfe resources. See the rcolll!IE!ndations ln Sections 5.4.l and 
5.4.3 on these protection measures. 
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up here this morning, would like to tell\lntl you 

ttl~t woe will U::tt3k u~re an\J ca,~t oacJ.. .i.fter 1uncn 

in the event that anyuoJy ha• anything they would 

like to :iuy .. t tn.st t1.11e, 

.S:o with that, '-O uld like to conclude 

this µubl 1,; i.1t:et1n'l for th.! uraft dn.,, iron111t.ntal 

i.apact statement on hydroelectric Uevelopoent in 

tn.t Up;,Htr vn10 River Bastn. 

for your attendance, 

·rhanJ.. you very tauch 

Likd 1 .ialJ, t11e u1ea "'11• to hav11 the 

meetinq from ten until noon anrl break for lunch and 

COIDe b.tcJ.. dt one a' clock and we W"lll run from one 

o'clock to three o'clock, 

dR. t<lClft l ,1oula l.t.ke you to 

explain w11y you are having a public meeting with a 

court repoitttr. 'l'ou' re definitely not -- that is, 

you have a. <::hoic:e, you didn't have to do this, 

MR, -rA YLOil I well, we felt lik,;i WI! 

necde-1 to havo ,1 public :neeting to allow the public, 

o~encie;; and 1ndi-.<1d1,a1s, an opportunity to provide 

COll'lments, he certainly think that these co~~enta 

.tt th1~ tU.l.,. '-1!\ cne drdft t?nv1ronmt10ldl 11Bpac:t 

statement !ihaulJ becoraa part of the public record 

~ 

~ 
~ 
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&nd, therefore, wot have 11 stenogr<ipher here to 

provide us w1th a transcript, which we wi.11 -liBJ 

use ·those con.aent• 11nd inforutation in pr,eparing the 

final euviroru~tint.il i.11pa.:t state.nE-nt. 

MR. ABRA:-1S: So we don't hav1:1 to take 

alotofaotet1, 

!1R, T,\YLOR1 .;o with tnat, dre tnere 

any further questions? 

(.'1L) reepvnsa ,) 

i1R. 'rAYLOH1 No further questions, we 

will uru.:.k ,\ere und uo bac._ J.t ,nie o' <.:loc;k. Tn,in k 

you again, 

,, 
u, 
0 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
RF.GION HI 

····-··~·t! 8-41 Ch1111nu1 Bulleting 
Pht1•d•!ph1&. Penri,ylvan1• HJ107 

Hs, Lois ti. Cnshell, Anini;: ~ .. ,:nq11ry 
Fcdt!ral f.nert)' Rqp,l<1lvry Co~r.tsi;ion 
825 ~,,,. C"'-rtt<'>l Sr.. !<.E. 
l.',1schin1~tor,, D,C. ,'1J4;(, 

JUL ? · 1998 

]J(l,ar :-h;, L,s•wl1: RI' C roe 1'1J,:k1H ti;:..: LLll)··l':;-ll" 

1n .J(:~ur:! ,,!t.h :Si.I'"' H:d $<:>,tlun .l:'.l<+ of I.hi! Cle.in Air Art, U•,, l,;J~ ,·.,n- I 96 
pl('t.P<l tt,; rn•le"1 uf t.111• 1Jr,1[t t!S, f.'ntltl,::,d, Hydruelectr!c l"lf.'v•·l,1r:~1.•nr. In 
the tipi,er Oldo Rlvl•r B11S\!E, The 11\1::l\h"r of pfOf·•S!!d projf't:t~ is Ht)" laq~(/ 
,1nd th., Federnl t,,wr,;y R':'gul.,,tory t0,;,-;i1al<.1n (H.RC) hJi; pou1,.,,! ~•".1,:,ral 
:,ropos,11~ 11n,h,r ,:,;,e u,:.Ot<!lla Draft ETS. 

Our re•'iew ha~ cirnte1irrale.! up-~n a;,alys,•!-- of tdttrn,:Hi·•••s .ind U1"' d(•~·· 
cription <>f th,· iltf~•,ted envtrr,ur,.,nt. \.i'e twve J,-!1•nti!lrd SO!'l" ari'/15 ...,h,..rc> 
1,,e believe the tlS cuuld h.- 11ubstant!11lly tmpto\'t•d nnd i>lh•irs where o/f.' f,,,:l 
FERC should h.11'" in,:lu<!cd .iddl'.ion.tl inh)r11;aU.on And ,.,;ialyses. 11,r,1;e ;>reas 
are t'Ka:::;,les of wht'rt> we h~lieve f!':RI.'. tu,,ld !>ubstanti,o~ly irnprove 1he pr<.'
Um:t: 

Alt.,rnariv,•~ and ah-?rnarlv,1s ;:m~lyst>~ 

\,t>1l,md5 and riparian dei:crt;,•.Jon 

Mo,!nl ing for dissolved oJtyy,:n 

hp.,ct,; t,:, iLch frc::i t::,plngcc<>or l. •rntr,11nr~'l?nt 

Tfnd,~ in .:a~er ar:i.l sedil'lf'nl~ 

l'(,r r.-a~,,:is r;pelled o.it in th" attac11ed 1,,,:lndi«l cor:,s;•111ts, 1o·e be:lc••,-. 
FERC sho,;ld co~sfd.,t e!.ther :i ;i-Jppl.-~c:nal Dr~!t ElS tu n.J-•er :+.ddttton,11 
infor11ullon ur tieri:.i; as l:'.H'h of th\ f'ro;,oi;ed projec::s ii; cot1siderl:'d for 
desiBn• llased lll'Dn these findings, EPA Ii; ratinR the !)raft E!S £0-2 (E11-
viro11ment.ill Ubjt>,·tio,15; ln1.11tficient lnforrn1Hlon), '"'" be:ieve FtRC ;.hould 
investig.<tte addtt1ona.l o!ilti:'rn;,,tln: '-Tlich, based upon our 11n11lysis, u.;;r 
cay prove tot,., les~ t>nvironmentally h&rt>.ful aHd. perh11ps, less c,:,,;1.ly, 

lf VO<J hcwP .JO;' 'tc!<'S~1·)1";, rl•i"t:" n.,nl.;H:t !k>b :J;-ivls 0,1 f'TS/C'>\i."l, 2l~ 
i:1>1:!J27, 

51nu•i~ly, 

'j. ,- ,,,7) I J-.:.J 
/4 \ ' ~,:,;,_ 1 /'2' 

Jf'rtrey !t, Alpers~:~l:~ 
r;:::PA C,m:vl ianc•.• '· - l'E;;r,c · L<u:.<:,·;_::._, 

02,o0/ICXX'1 
/vw lfi:JJJ 

96. Vour coim,ent has been noted. Responses to your specific concerns are 
addressed in response to comments •97-105. 
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rlvo,r wtwr(' l'."'· ..;un,;,•ntr111 f,,,1,, 11r.,,11~r 1h11H 6,', m,:. l ,,,,uld he t:.Jint~it>td. 
2) retr:. .. vdil 0: row,,, r,.,,,,_J5 ft.c,,r, oth,:r ~,nn, . .,., •.b<! ,1f" ,iln·ady in ,·xl,;ten«•, 

tlw first sur,gt'Sti<:m would lnv,>lv.., b•Jm>· 11ddlt.iunal ,::-,d,•llni,; 1o1orle. tD 
pr<!dlrt "l'i'ral lonal it:·:<l1:1< 1,h_., .,,,,.i),I .,.,,,,q :,ot11 th!' fl•"•'f 11~ 1,;,_,Jl ;,,; r.h,1 
1cn,·ironm,·:oud t<lrf,•'ts. Hout<ver, 11 ;irp"ar:. v, "~ Uu1 ~he ,.,i"d" V>ul<l h,: 
•~,;t througt, ~;w,.ifying 1.her!!- lh(' r,..,·<l~ af•· i;••ui:r,.pl,tcally tonit~d, ,1llnc,1tlm1 
<>f ro-·,;-r lrn111 r:0r,•:,,ntiorially U\'ol.i\;t\•l•• r.ourle'!, RnJ l'11era1ln,; thf' propn,;.,d 
pover Gt."ltlons ,•td,;:,-tf\•.,ly ~" th/\t r,t,j,,rr.iv,;s nf p.-,u,:,r pr<•·hwr!(,n ,rnd ••n•:iron 
i,-••ntal qu.,lfr.·, ;,r,, ,n,_, 'J!w~f' ,..,,,ulrl \:,,,.,,, :,, t>e .::al1·1,.,,.d 1,;tth thn'<•' l#c3Ch<'s 
i,h,.r,, ::.t. i~ r,Jrh"r :.1,nn r1i,, i,.', •r,/\ n Q. r;.,.,, rh,, ,,ll'>l'-' r•)w,,r ~,,pply ~Y~ 
I.H.\ ;:;-Hr!>: ,mJ ,·,:·d,·l },1lan,-~•! t(· ,,1'!,lpve h,,th ]'•JW•,>r ,w.,,s~ 11,.,j <:nvlrunrwn1.,1 
-.ualJty ul•),i,tfv••~. 

'lhP ~.-,;(,.td ""f'.f,!1<,ti,rn •n,i:<1 r,'<.pdr.: ~-.,,,,r .1ddit.lom1) t<:~••:irch t•n tii<· f'"tl 
ut th(• ,lpf•lL,,":. ''le· pc,:-,-Jr,:., ,1ppr_,;1d, i~ rl1:~r-rn,.,,1 ),,,Jow tut ,:oasi(h,r;1tlu1, 
tn co!'lrl,•tlni; th~ 1/r!'A pn,.·•-•~~. On 1'"11") J, currn,r J;i,ul u'i<<es "n: d••.~crtbed 
,u fullo-..i:: til~ ftirf•Gt,:,d. 20~ ,;r:ric,altur,d, 7t url>an, ,rn<l 24 -r,iidr,!:. f'>!, r,ii,;e 
J,,22 ff, ~0,·J,,/pc:,nh,::,u: r.,s,,.1rrcs, ii!!' exrl1.1infd th;i!, s,1!:>re1;lon llI, the 
Alle,;twny County, l'n:insylv;t:-.J.,1 ar1·i,, repre~ent~ t.h•- r.r<'ate',t p·,puL-r1or1 t•n· 
cimtra~lon ('fai:le 3.J.i-1). All ,,,-,:,r,,)rnft JJ.~tldtii•,; Jn rhe ~ul>rei:!oi: 11r,. also 
8r,•11l.t>r C'.H\ in vihs,r r('ii,..,,u ,.·i,lble .l.1./ .. i;, it. ls d!ISutir••d 1,h<1t th"! grcatt-st 
p()ws,r tl':''tirnd 1..::1tl<l ,·1,;r,rl<.!E> -,Jth rhefie tr~tidclt•~. $f•r.t.ion 2, ho111•v,•:·, doe5 
no~ fa.:1,-,r the~c int" !h,., s1ltf~n,H.\v,:-!' a:1,!lysis, lt·11d!1,g r.o our e>pinlnn that 
another 1d:,.rn,1tli·e is p,),;,;i\,ie. 1,,,11,,,.,r, a<lo:llt.lo11al in!or,.,ar :on ls requlrrH! 
!.O C'Y~p:,,tp :ht> ~•:>'nlrio. 

\la Pl' 7-27if th•: :Jr,dt !::IS i•t.ir1•~, ,..ithout "uffld,·11!. hackup, t.hat lt l~ 
f'!P!t-fri!b'.e to":,, l,yJrq-o•,,cr !o rs>rl.1r.e s••n,•r;• rio.i !tom .. lv5& t'ffl 
,!,•nt 1,t,,ar; uni•,•,,·• '~!e d0~u:~•·11t ,-\;)'•~ !l•t lh<t thl'r.t' uritts or their p<1\,/er-prc-
,:.,~1.ion iHi, i·~r,,,-tan:;,, ,llth,,\1;;\1 lt i'.lPi'""'r" 1h,1t roughly 30 /HP ln operation. 
ih,..,;e sb1-.;ld bl, ll!;t•Hl, In ,./di~tcn, tt !<hthi1d sp€'<:i!y "'lll'r,: th" f;te,1t<>st 
ri,•m;rnd occ.urs t·! ..is;;\1t~ rbat ,h., prupw,ed st11! tr•r,~ ~C.i'.llter"d tht,,ui;hout the 
study ar,,:,~ ..iu11!,'. "e <-t.:!:lst••nt tc• fu!f1ll t.t, .. <le".1111,d. 

On 1•,l 
~r"}1:1,1 uf 
Jlo.;i,n:,r, t 1•• 

:'.'.>1:'. a:,d '; ·i'1f{, it rs d,1.-:· lh'lt. H:Rc ,j(>(lS :Hll b•!,\pve tllJt 
,·11:1 t,.-. ~"PJ1.'.>P<l :'t•''li t:v 1C 1•<,rntc. <.:\H•:ral;, !·1 0~,er,Hiu(\. 

r.:::; 1,r;<,u~J lrnni in: :mied i,:cr.-ci•!nta1 .. ~.d/1.!onal l011ds hon 
th,i sev(•r.~l pl,11,r.f b o;,crat1cn, f'ot "Xf11,:;,i•.', if ::.,nly 20 ::111 _,,,rti tr.> ,supplit>d 
t,y <'.O ot ~lrn :r.t,s: <1HL:i,•11t i-larn~ tu 1,pnati0n tl11~ rlrmi.nd w•luld l>e !i>lt.illfJ••d, 
\,-1,ilc r.11<> ..idr!lti•}c~l 1">11/.1 wo~,1~ ft:']lllre :i:cn:1 co,:,l il;ul otht>t resourc•:s thlllL 
;1re curre;.tly :<>'1,uire,!, Jr ~-,-,:.,~ n,.-11,\Jn.1blt th,1t ,,ronurn!~~ o! ~•:ale 1,;,-n,ld >ti. 
l1>ast pilnl.tlly ,,ffset the ln~s . 

Th!t. t;,'.:H' ;;;,rr_..,,,,..,, ·,;,,,J,i :,., ,;~,,,J t•~ t!•·v,<"i'" ~ut>t:tt'f'Mtlvc, Jl'<D"l?, 
the re·-dh:rit·1t.10r1 ,,! p,}w~r '.r,,m w11~,J.n t~n: !'lf:tdce .-.rea grl<'!, lnch1d1ng 
v:i•:er u:.J.•~ ,.s~.:,n,, ;:,,:, ··er\'i.•,, -lr<"r. ;i.,.•., ·.:,,, k;r!,ht:.1st grb!), Tl.iq, t.<>'-', 

~s dls~lf~•d wi·l. vu:y i1rtl,• ~!•rpcrti~a ~~t~, yeL dtserva~ fN d•ptt, Krul~ 
..,'.,Id, C\lUld :0<'! C .. iH••tl ·:;:,,:-1 1n!v:::: .. t [,Jn ~vail .. ½l" !u,:o, ft.KC irn1 vther !\l)Urtt>~. 
l! th.it :;,~~-;,!,,· i~ p·,r.,JC vr ,,,·,,: /'t'ak, n,«:· ~,:Rt: st,c,;/.d include th<> int<1r~,,,
tlun Jn ii~ 'J,.,,n:o,f>1;f:,tj.",:i. 

97 

98 

97. See response to co"fllent •39. Staff believes that maintenance of 
"preprojett" 00 concentrations would preclude development of projects 
at dams that aerate well. 

98, The FEIS states that It would be in the public interest and useful to 
conserve non-renewable fossil fuels and to reduce atmospheric 
pollution; displacing stea~ generation with hydropower will accomplish 
both. The displacement of lnefflctent steam generation by 
hydroelectric generation Improves the cost-effectiveness of the 
displacement. 

A review of the April 1988 00£ Code J[-411 Reports submitted by ECAR, 
MMC and by SERC for its VACAR sub- region (see Sect, 1.2 for 
def1n1tlons of abbreviations) shows that, as of January l, 1988, the 
existing generating resources of utilities In the MMC Council Area 
included 36,2ll megawatts of fosstl••fueled capacity; existing 
resources In the ECAR Council Area included 86,328 megawatts of 
fossil-fueled capacity; and the VACAR Sub-region had 12,700 megawatts 
of exhtfng fossll•fueled capacity. 

With more than 135,000 megawatts of existing fossil-fueled generating 
capacity in these three Reliability Council Areas, the identification 
of specific steam plants which can be cost-effectively off-loaded by 
400 megawatts of hydroelectric capacity Is unwarranted. 

In the third of the four paragraphs being addressed, It Is apparently 
assumed that FERC staff wishes to establish a need for the 400 
megawatts or hydropower, over and above the existing and planned 
additions of generating capacity. Thts Is not the case. The 1988 
1£-411 Reports prepared by £CAR, 111\AC and by S£RC for Its VACAR Sub
Region indicate that existing generating resources and projected 
capacity additions are sufficient to meet projected load growths and 
maintain acceptable capacity reserve margins. The objective of staff 
is to establish the substantial usefulness of 400 megawatts of 
hydropower by reducing the consumption of non-rene-,,able fossil fuels; 
by reducing atmospheric pollution, In a nation deeply concerned about 
acid rain and the greenhouse effect; ind by possible long-tenn 
reductions in energy production costs. 

The above-cited 1£·411 reports show that utilities in the ECAR Council 
Area plan to add 4,813 megawatts of additional fossll•fueled 
generating capacity during the next ten years to meet projected load 
growths. Utilities In the MAAC Council Area plan to add 3,950 
megawatts of fossil-fueled capacity during the same period and for the 
same purpose. The VACAR Sub-region of SERC plans to add 993 megawatts 
of fossil-fueled capacity. The 400 megawatts of proposed 
hydroelectric capacity can obviate the addition of a small fraction of 
these planned fossll,fue1ed additions and effect accompanying 
reductions In fossil fuel consumption. Possible long-term reductions 
in electric energy product ton costs should also not be ignored. 

·rhe development of possible ~subalternatives~, such as those proposed 
in the fourth paragraph being addressed, are being continuously 
considered by utility planning engtneers. fconomy purchases and 
transfers of capacity and energy are Implemented daily and by long
term contracts to avoid the necessity of adding new generating 
facllltles, The impacts of such •subalternatlves• are accounted for 
in the f[-411 reports. Such procedures are also of great value during 
system emergencies, as well. 

~ 
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!-etl_8 . .nd~ !."d. Ri_p~_ri'!_n !lf'H~_li,t1u11~: 

On ragl! ]-:.6, A de11ct1ptton I" prt'~tntNl nf tH" ln!"r:-:atl"n· NI wr•tlan,~,, 
1111d r1i,arian 11rNil& ,.,.,q gathe,,.d. Ar;i,1rl'nt ly, "t,~e,vati•ns frorn ,1 l.><,11t ....,f,, 
u4ed "" tlw 1,ulu ~our.:e ol rip11tiJn •·t>i;:e~.ition inf,,r11c1tion, \.'!liJ,:, 6U<:>h tn!..,r 
n11tlon l~ u1u1ally adequatlt fr;r rt•1:mw11ls1..1nc,:, invi•~U,11,Hll!ll~, ii. ,h1rnld n<H 
rvpla~e dl't.aill'd $lurll0cs for ~p<ccili<: plannin,11 ,,nd :!\>clsion-n1"kl"g 11urpo5e~. 
It J11 furtlwr st,ncJ 011 the r;a,,-•.! p.ir,,· that dt't"!li;d survl'}'~ ,..,ir,: t:ade at. tt, 
tdtes, but r.he clUHlon ln 1ahle .1.3.~ l ('Vei;etatiun lllHV<::,· sit.es"') 1~ 
unpubllshed lnfon~11ti1m. A ca.ll 10 rh~ 1-'llt!lhurgh COE inrll<::at~s thu 1.ht•se 
<:1uu11l obsi:>n•atl•nS lo't'fe •:ad€' 1uinly ftH infori;.H.t,,,1al ;mrpur,t•s or, na\•ii;a
tlona.l d1,1rt.s, o.,.~ .. ll>!d stmi!o,s ~"'rl' ::rnde 1H only 11.. sl!ts ..,hll,• ,n 1.,ar,r 
dCllt'll r.ior"' PO'-'<"r sir.t!ll illJ un,kr >1!wl~•. !r, i1ddlf1Pn, it l""-'ll nr-r ,1pp('11r 

th11t thf' r;\n;,;1v,1tir,,,~ lt:d to dt•tJi\,..,J an,1\yso?:1 .It 1>lt11•r sJqc,; '-l:<>H• po.,e'r 
plants are nnt. ,m,1('-f con1<ld1•r,1tl,,n but 1,1bo:-r., 1,,f,,«:ts '"JY vcc<>r. 

F:.v1du1,, i('t1i,, a1>r,;ar tot,,. h:t~l•d uron th!~ re,:onn,1!$S(\U((' tuforr,:1t.io,:i: .-n 
p;1,ge 4 9L; it Is ~t;:irt•d t11,H ""{t)!wrf' ,,,uu'.J tir Hnavol.':,1'.,l,:, lC'Vi 1)f ttp11f[,1,, ,ind 
1o11•rl11nd v1•r,i;tallon .at rhrr,- ln.-,1tl11,1~ 1har. Ffl<:.C, J11~tilli1\alv,•beli.t-v,,r. 
,;hould be exclu,ltid !r<>tt> c,111~1.n1rthm planfl (pp ';-Z.! & 2.'o). W'hile "\! ,1gr"" 
<;>!th thl~, It ls lcir()rtnnt •n ad,n<.,,.,\rdp.;,e tll.11 ex•.t>nrl!ng 1H1:', r..:coi,naissan.:e 
J,iformatlon to ,Hh.-r ~jt;.r; ,iay be in:q,f.>rupriJ•.e .. nd shoul'1 b<-' supplcccnted 
by detailed studiP.s prior to dc,Jg11. ~lu· •·xtrapnl .. ticn of tt-.15 tn!orc,,.t l,:,11 

11H1y not cover sol?:le ,HtHiS that L1'.IJ be prcn,:, UJ ,Jat:iJge !rim cnnsauulun .,ml 
operation, 

Wti iH(• gr11ti!i(:d ttun Yl!tl,i.nd and rlp11d;m areas l!.tl' t.o be r.onlrurcd 
for thl' flfst 5 yt',flr$ c,f' thr. opf'tllt!on of all pr1>po'!ed fariliti.-:s, !lovever, 
we la•l.i,:,v-., d,H:tslu1,s ro bull(\ sl,,:.,uld bii h~ld In ,1h.,y<1,1ce until full and de
t11llr.d tnfotm11tl.1m r1•i!•H1llng th»EF'. \'llluablP. r,.,ourr"~ h <:<.>lle.-tetl, 

Hodelinj: and L'i_~,,_0,--.:.1i_<i_ !'_io;_yJ;_.,_n. 

99 

Appi•nt!J)( B dQ~Cr1!:ies t.he i..o,JHinp: l!:t:ort t\,~t is tv t>~ U!;ed 11.s a p!l.'di<:· 1100 
tin, too). in ~hi' rll"cjslons reg11r.-Jlng th~ prop0~<'d rn,j .. ,·~.s <10:! tlif'1r t;;;p.icts 
upon l).G, Thi' tla111 ;1eratl~n ,-ffon appears to be 1;00d 3M t~erefure uH,•ful 
1n pr•H!Hting D.O. 1n,:n!:!l$<!!S due to the darn~. H(1lol(!VC-r, the modelin!l effort 
i<J~ lll'l";l!< upsttt'iH'l •)f the dart.& i~ based up?!! c1ssu::-.pUot1s rhat w,, bf'! le-:e 
limlt th~ ust:fuln,:01,1, d th•1 rmdrl '"~ .. pn,,:llctive to<"il. 

Thi' p~rart.et.ers of i:11portaoc:~ ir. !),I). d,:,pr"'s~ion .ind i::ainten .. nce .irP bio
c:\1t'mlr:lfl P'l!'.Y8"" ,:lr:::i~nd (Cll!)D), se.-Jlieent oxy-.:er, der:..1nd (Sl);J), and n~t:-ugen<'"~ 
oxfgim dv:;ia.11d (S0D), f'run our revJ,.,.,, it .ippears t.h11t '"l<l rate of dt!tay h,H 
b,•~n applied tn all thrl!'e p11ra111~ttrs. ln •mt opinion, 5:(-D (Ind NO~ d~!'".11nd 
ratr,s vary .c;re;1tly !toll'I th11;t lur C80D, Furthur,~or(', SOD ii; t\lspected t.o l>e 
of ::iu<:h j,lre11u.•r r,i~n1tlc11n1.e l~ D.(J. depre~sion upstre,11:1 froe; the dar.)~ t1,trn ls 
t:'"('ptl'Sl'!l!'!d br lhE' r::odels (\:J~ t\;er>!fOrE' sh:..old be coru;id~ff'd S<'fllHau•ly. n:-, 
d1l(il)I rat<">I (t:1) ;in, U!.Ull11:,, ha .... c. llf"Jn a~toal -.tf<-'3!J! !l!'liHUff'Cle!H!I, but l.'e 
ve~e onable t,:, se;; 1.·½t c the ,l,,,, .. .,. anJ C":i!.f'!Hion r,1tes 1,1,:,re deter:tlned, As .i 

co:::bin<:id rate, esp,r:,d1 ly ,.,Jth !;ofl, rb11 nor::-.~l pr,H·edur(• :or t':Himnt1ng a detay 
rate wouU P'.! e:o~t dlf icult tv uv,. 

99. Text has been modified. Coments noted. 

Staff used the best available lnforp,atton to assess thl? impacts of the 
proposed projects on wetlands, Very limited wetlands research and 
detailed surveys have been conducted in this region. A recommendation 
for detailed monitoring is made (Section 5.4.2.4). Staff ls concerned 
with the impacts caused by the loss of wetlands on recreational use, 
fish and wildlife habitat, and the potential changes or destruction of 
the wetland habitat itself. Wetlands are scarce in thts region and as 
a valuable resource should be preserved and maintained. 

100. The BOO loads included in the model at reaches without wastewater 
dischargers simulate the following: (J) loads from major wastewater 
dischargers that are not required by the states to monitor effluent 
BOO conceritrations, so no data are available; (2) loads from small, 
unpermltted, or illegal dischargers, which often have high 800 
concentrations; (3) non-point sources of 800; and (4) sediment BOO. 
ORSANCO monitoring data show that surmier BOO concentrations typically 
range between 1 and 3 mg/l of ultimate BOO (including five-day BOO and 
nitrogenous BOD). 

Staff conducted a search of Nationa 1 Po 11 utant 01 scharge l llmlnat ion 
System files, and [PA's PP.rmtt Compliance System was used to quantify 
BOO loads from dischargers required to monitor BOO and nitrogen. A 
simple mass balance shows, however, that the major dischargers where 
effluent BOO concentrattons are ll!Onitored do not contribute enough BOD 
to account for the measured in-stream concentrations. ror example, a 
typical discharge from ALCOSAN, the largest municipal discharger in 
the system, raises BOO concentrations only about 0.6 mg/l when there 
Is 20,000 cfs In the Ohio River. The states In the study area have 
not conducted sufficient numbers of waste load allocation studies to 
quantify BOO sources, loadings, and the related rate constants. As 
far as staff was able to determine, the BOD decay rate for ALCOSAN has 
never been measured. In the absence of data on these other sources of 
800, calibration of model Input BOD loads and decay rates to 
approximate measured DO and BOO concentrations ls necess•ry. The 
reaeration rate was determined using the O'Connor-Dobbins equation 
(Appendix 8, Section 8.2.1.2). 

~ 
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The Dr11{•, El5 (p fl.··"')'"'!••~ thur, H is llOf n,,i·L,1 !(• t.hf, ,1Ct:UT/\(',' Pt' "'.'f' 

,1ssci.i.111,:nr. to identify or quantify in1Hv1)u,ll ,,,,.ffcl'S ,::{ !Hii'- TI1ls td;. ln, 
tr11e, h,·,w"''"'r, it ls lmt•or•.inr. :.,, tli,i aq,11,v-y .,t 1,h-, mP<l~l ;:.A:tt,r,it!·,,n ""~
!1nal rate dl't.f.'ndnaUon. Artlflci<tll;-· /ldjustlng tt>"d!n;; r.c,~es 10 ochJeve 
c11ltbr11th"1 "1th the DO da.t11 T"Sult~ !n '1U"!>tin1111.t,le r.i.tes. Lo>1,!tn1ss ,,.er,: 
11pp.ir,:,ntl'I a<:1 Ju~ted tu 11..;,:n,int for ur,>'.11<;'-"n "'""T"Cl'l'i o! !\I\[) s1nd ',f)ll, Ji npptar$ 
that r...i ... r. ,.,.,n- n,,t ;id_jut.te'1 to condition~- 1111s proc>l':ss v1eld,; que~tionabl,i, 
rates ;1t tta, calibr11tlon f101o 311d ..,,, t>elieve 1111arc~ptabl,;,, u1te~ for rrvrlmtl\ln 
rurt11. It Is our ophdun that the r,i,:idel hall not lll~t'n rrov~rl~ cal!!,rau•d and 
should ,v,t b" u~ed {or prt•rllct.lve >'"fP''l•·'> -,ttlincit fnnher ri,H,1 -1n,1ly~is .1ml 
proper r· .. ltl:•r«ri,;r, ei••frl,;e,;. 

1n 1>\lr r,·1-ll.'11, ue ,i)~t' n<>t>'d {p Fl··ijl Lh.;t_ ~lii.al upt.ilke. ot L''i w,1s n(,t 'in 
dud"'U in th!' l'O (:1,lrulH!uni;. ;'\11• juHil!:anon 1s Das,:,,! ,m nw a~~u:npti;rn 
thal al~,11 t:r,,.uh 1s :::iHimal ,l;,,rln;: t.::e ;, . ., flov i~•.1<1th11 .,)wn ll{J ltsvi-l~ ,He 
lovest, In our t,pJnivn, algal imp.,, 1.s "1!ll ht• greatest Jurt"r. t.h,:, r)('riud of 
infe~e~,;, i,f'., !ov fin,; cond1tlu'1•; ,·<>lnctdtni; '-'l!h h!t;h t.l'i:-.po,rat.u•t•~ .. If 
the prq,,H1•.rs !,<1ve 1nfon:i,1t.i,:,n r.<1 tlw ,.ont.r,n~, It shoul,l tie Ind uded tn t.!w 
F.IS, Als;al grol.i'ths, to our lt;un11'.,~d~e, an, i,;reatt>st dl.lrlng the ,,.arti ll>•lltlu; of 
the JtilH, They are """p..-ctt•d to h;,v,;,, a gre;it i1rpMct on !YJ malnt••n,.ac.l' and 
should be f;i~torl.'d into the riod"l as snd1. lf iusvftirJ .. n1 Jar.a an• 11vailahl':' 
to 111odel J.lgal l'llpacts, th('n a pro,;r.i\!.I sh<,ultl he d>l':vclo;:,etl ro colleet s\Jch 
1nf,.HIIHH,!on. 

In furthl.'t regarrl tn flow,; and th<.'ir r<;"llltlnnshlr J:<:i D{J, ..,,, note that 11n 
taltte,.denu.• flow of 70Z ir. us .. ,:! for r.11llbra•.tor,. ;; .. belfev':' that this ts 1.00 

hlgh for acn1r.1tt! eocp11rfson "'!th th1: 7Ql0 ans:! 1oould flO!fl'r to sec 11.n ext!'e
dence i'lo\/ fN r.alibratlon {., I.he ratu;e of 10 to 154 grttAter tl.1an th1i 7Ql0 
flo,.,, Tills "'oulC lead rn great .. r nH1!1dcnre in th!.' nod<'l /I~ 11 rredktive t,:nt 
<lo.iring low !lo• design Jwriod~ than we <:urr:e.ntlr c1111 t.har~ ult.h the pr"lparer. 

fop~"":_t~, .tt) Fish -~r~m f.'?f•_inp;~:.r.i~:ir ~- ~ntraim:i_e .. n.~: 

()n p11ge 4 e9 of the Urnft f.IS, FER( St<HPS !.!;.it 50~'! !)f th's fish passing 
through the tsJrbine~ w,H,ld t>:r~-:-ie:,::-ta injury .,;r ;;;vrtalfly. I">e Dr11ft ~un,•s: 

· 111,•r•• Jr1c lllsuf!i,:\,•nt dat.~ to quantif~• e:n,int '.>~ lo$~'!-~, .ind !t>ch
m!loi;.:,, It .lno;uffti::le:H.ly 1.evelopcd hr ilhlo River b.;s!n appH:: .. ,t.ions 
to "''lult"' 1nst-1ll.HJon cf ct!<':ct1ve tlevkes for ,.~,:luc!ing cntr~im:: .. 111.. 
(po~t llrl.'nse) 1:11onitci,:lni,: is t!.<COi:mw:-id"d to quant.ify t.he e:,,;~ent of 
t.hcse tosses and t.o de,..el~;' rnltigation.--

'-e support th~ ff•c.ommer,datln» rhat fish Jo~st!!\ be ,:r,onitOrt!d and nppr<Jpriate 
m1tl~ation lH! ,;hvel.op~d. ;./\! tlo 1lot. irnpport .-. ~o:litorlng and oitig.ttl.,~n phn 
(har; would not i:ifc' develop•'d ,.n,l tmrle::i,rntf:'d u .. ,u 3ft•H ~he !:1s1:11lhrton •Jf 
hydropo,.,cr, -c!S sugi;estt>d un pate )-l!, fish 1.11on.al1ty/!njury st.udte.s, as 1/t;'ll 
as mit1g,.tt:Jn rLrn.~, sho.iid t,., ,lf•slgrn.d 11nJ apprr.v .. d prh-r to the issu11,nre fl!' 
a hydropo.:~r llr·e11se, TI,<! tls!, Hudi<t~ !.h•uld bl! undertaken t,,;,,fore r.he lnstal-
lilti•n cf hydrupow••r ro dutcucl:i<> pre .. pro}<'rt cn11Jlt.ions, '!1le <;;tud!e,; llh')uld 
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103. 

Historic DO data in the Ohio River basin typically show l tttle diurnal 
variation in concentrations, indicating little effect of algal 
production on DO. There has been noticeable algal growth in some 
parts of the basin during the su11111ers of 1987 and 1988. Data 
collected Dy the hydropow1>r appl !cants in the summer of 1987 were 
analyzed using lhe single transect method of Odum (Odum H.T. 1956. 
Primary production In flowing waters. llmnol. Ocanog. 1:103-117) to 
determine if DO production and consumption by algae was significant. 
The analysis showed that bacterial respiration (BOO decay) far 
outweighed algae as a factor controlling DO concentrations, BecausP 
this analysis was unaDle to Quantify significant algal production, 
algal effects were not Included in the model. Data collected by the 
Corps at their electronic monitors during the sul!lffler of 1988 did show 
diurnal variation in 00 concentrations, but the extremely low flows 
and high temperatures occurring when these data were collected ar1> 
very atypical and cannot be used to represent the system, 

The calibration data set from 1983 was selected because it was the 
most complete set of field measurements made during a recent low flow, 
low 00 event, The flows that occurred during that period are higher 
than the 7QIO flows, but 7Q10 flows are not used as a design flow in 
the f!S because many of the proposed hydropower projects would not 
operate at 7QJO flows (as a result of minimum flows required for 
generation and the recorrmended spill flows). The calibration flows 
ar~ reasonaDly close to the design flows used for most of the modeling 
analyses (referred to as su11111er moderate flows In Section 4). At the 
mouth or the Allegheny River the calibration flow was 5,600 cfs and 
the design flow was 7,500; at the mouth of the Honongahela River the 
caliDration flow was 2,200 cfs and the design flow was 5,800; at 
Gallipolis dam the calibration flow was 23,000 cfs and the design flow 
was 24,000. 

See response to comment '49, Staff agrees that the sequential 
mitigation plan for fish protection should include those aspects that 
can reasonably he known prior to the measurement of entrainment and 
testing of prototype fish protection devices at specific, 
representative sites. Staff agrees that local fish population 
monitoring woul~ need to co11111ence Defore project construction and 
continue after operation. Staff considered trash racks as a pot~ntlal 
fish protection device (Section 4.1.2.3.3), and Nettles and Gloss 
(1987) is cited in the 1 lterature review. Staff Is familiar with that 
study and 1s aware of its limitaliOns as well as Its strengths. 
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h,.. contl'lu,.J ,1fter hrdr,,r-,,.,,,r ,Q:Hn<'r,1,.Jm1 h"s !>••i:,,n, if l\'l~' il-i,.:pf~~ f!i;!,er1es 
imr,11('.IJ,, ,in, dt'r_.,,_,.,,1_ tht· ~ln•a<ly ,q,pr(•v,,J mitf)j,itio,1 1·L111.> sl,011!,! t;,. l'lH. 
l ~ t ,1 pr,1._ t I,:,,. 

In ,!,:,,,,,1,,1,rnt 1.l,1• o:i1tl11;,r(;,p 1•!-~11\., .,,. rt•<:<1'::'.'.lt'!ld th.1r J.ERC ,,,n,;l<l•,r •t-,,' 
r,•1,n!ve >,<.:rir.~ rd a !Hnb1>r <>f l"irlJ;•!.lsi11 ~,,._i.ntqu,,,.. One l•H·h:>!410•• th.at,.,,, 

""U>.,~t fs th,; 11<:f• of rrn~h r;ie~.s :" r•t<luc,. f!sl, ;,n"""'~e t,hro.,;:h lut·htnP~
rleat.•! (:!n,! ,;on, lu!Hid ~ l:,1;,y r,f ~11 ,1rridP t,y ll,•tr.li,s ~nd (:tusK (1g!l7) on th,;o 
sub jp••t. 

'!"wxir.~ la ;.'au,r anr! Stdlt:.:~11 ,;: 

A<: ~r.,n,-,,1 i"' P"1l" t.-<" uf 11,,. lir11ft f.l~. ··111)!thuu!;t1 r<>rH:1>11tr,;t1c-n11 "f I J04 
\'rll11tih• C"''f"),md~ iHI' r,•Jath•,·!y lnw tn th<' (/hi• Rlvt·r gySf<'">, any Jncre111,v 
1,1 coa,,•ntf,,l!,lnu .:,~ul,j t,., •>f 1,J 1:nf! i,·11:H ~c•wrrn \Jt'"Cau!'.,. .-.,f th,: ht1;l1 tt,,:L,:lty 
sd rvn," of tlJ,;o.,_e coo:,.1•,_,,, •. ;,J1, •. tlJ9,:uf~ior. •>l f.!,l!. ~t!lt.ca:•·nt ~~ h1.tdcq11He. ,,;., 
s1~~ :h,1t th" f,,l.,,vl,;g 1nfor,,,,.t!i,1, t,., ;,rc,vi::l~d:;, ll~rln~ of th+• t•>\1C c<>•lr 

pc-und'> found in l\\f• ('':do Hfv,.r syst••r., \lie prt-projrct \",,nc~ntratiorn, ,;,f 
rh~~''" t<>,,p,iu:1d~ 11.!t,•r inut<.1ll,i1.1,-,., nf h;dn•1w11er; ,he 11ntlripnr_;,,rl c!fr,ct 0f 
~~e~e r·pp(:Cn:r.tti";, ,·h1tll)l'!!l on i,,.t. .. l'.1 h,,.~\th ,tnd t_L,• f'.tovf1"',H'!llll'M.; 11nd !h" 

~c,irce <Jf thn;:f, ,·c~k(•swds. 

On p,1g,: 'i ·11 "' ~ht> Draft. 1:1~, n:;h: r//"CO.::n<'r;d~ r.har. h\·drnpowr:r d<!'veloper~ I 105 
~,:,;mple riv,•r ~edL~e,n~ ancl lrn'lk s,,iL~ r.h1,t ... ill tH• dfsturhw! durinr, •~un

srructlon, ,;r by 1,r,,r,t•1, dutlnt nper,-nton, t,J ,fr1er1:1in .. the prc~t-f!Ci! <Jf ctwru-
;.:al <'C1t1t.am!11~ti<m." ~,; r,•Jter,1ti, rhe rW<'•J" for o;aeCim,;nt S/1.:::pllrig 11nd tti!;ttni;-
H r.11~ sedlr,iirnr ts :"c-und to he t::><.l<!r,ir,,ty or 111•:nliy 1w:lut<>r', toxic vr h;i;.;;i· 
doas, 1H 1f th• n.\t,:rial l!< !.t' he d!~p<JSt,d nf in a wetland ;;rea, the dev<!l"per 
r.:u~~ Jbr.;1in th(, jHVf"'r r••radr~ pri<>r tn drt•,dg!ng ~nJ Jl~pr,s11l, Suffident tirn,c 
!'lwuld h'-' ,1llc,11<1d for ,h., r!~veJ,:,pet P) pl,)n ;rn,l ccw,Juc:t t.'1e 5Att.p~lni-:: and tentin1; 
prnp,•rly an-l •,, t1r~,1r1;;1• for ,:c<t,:, 1>n::! proprr r.ll!lpORal. This ! ,·~w-1.11~1<"! should be 
fncorrotar<:>(! J,1t!) r.he fE:RC 11,.:f-!1"1'· 

104. Concentrations of toxic compounds in the Ohio River basin are 
monitored by ORSANCO, The discussion of ORSANCO monitoring results 
has been expanded ln Section 3,1.3. 

The only field data on volalllization of organic compounds at Ohio 
River Basin dams are from the Ashland oil spill in early 1988. The 
few data collected above and below Monongahela L&Os 2 and 3 and New 
Cumberland dam were Inconclusive. Chloroform may be a special concern 
because (1) It is the compo1md for which the most criteria exceedances 
occur in the Ohio River and (2) it is highly volatile and therefore 
likely to be removed by volatilization at the dams. Text has been 
modified to Include a reference to chloroform In Section 4.J.1.2. 

JOS. Text has been modified. As stated in recommendation 6 of Section 
5.4.2.4, the developer must file a sediment and spoil testing and 
disposal plan 90 days prior to the scheduled start of any land 
disturbance act1YHles. The plan must contain a timetable for testing 
and safe disposal of all contaminated material. This plan 1s to be 
developed in consultation wtth appropriate federal, state, and local 
agenc les, 
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R,1:;:_;ic:; .S_':3_:_!:_~ C_R:T~.\.· 

•· !i_41ti_:>.L.!!'_e_~'1~,i~~r:~1- l,,,r.,n d the.J,.5..s_i_:';'· 

{I) LO (t.ack of 01,;.,nio:H). n,, avi"" has mn i~cntificd anv 
p<H~n~'\,111 "'11'--;_;;-;;;~.nui: ~u:ipd(:, :~0uning ~c:t.,~~nti..-P ehani;:"s t<' :l-P rr"f"rr"".!: 
al:l'rnndve. The rt"iev i:ia~ hnvl!!' ditelO!i<:i£! oppi,nunitie• !or ar,p'.icarit-n c! 
ffli~i.gn:i.or, ::l"1u1.irc, th,H eou1J b~ .:iceo:::!!pli~h1d "'ith r,:, c-ori• th;ir, :-,nor char.~t'f 

to th,. pn1rc"h~ act.on. 

(:\ re iT;-:·.·iron~""·!ii Cnn~rr,-1.\ Thr r .. ,,ji,,., h,;s ;,l,,r1tifip,! ~.-,vi~ 

;~::~·;~ ~~,;n ~ ~-ro,~~; r~ ::~ .,:h~'~.':!V~.: s a::'./:: 'l;,~ t :r:. ~:n ::. sf~~ J \ ~ r;~: '~ ~ ~ ~:~ ~ l r H -
natn·p or ,,nillc,ni.cn of oii:i;:ati,;.n !:' . .,,11fur~~ •hnt ~"" rP(l<:ri, th• ~w,it, "np;::a. 
irnrac t. 

{ ~:} 1!:rwirc,r.~'!'f.tll ,)1'•!'~:i"ntl. "':"he ~r'-'l'l'-' hais idrn:if1.p,! <i..:_,-.,.if-
lc pnv TNl':nf\'1l<ll lC,'3Ct5 t!iai. shoc,4d l.'t> H·'HdP<i in or<l<'f to ,11rlf'q'.!1<t,:l,.. 
prorec~ I e {n,·iron;.-itnt. Crir:r,-::t.i,.,. :.,.,at,ues "'"" r"'l'"r" $1:b~t,1n~i.al c:r1.,r1!'.t'S 

to th,. pr,.f•!rr"el alte~nll~l.VP or ,:c<n,;,i,-,-nri,...r, cf ~O"'" !lth,.r rr")"' ,1ltflr~ 
natH•,- (in1.l1.11:!ing ~h1.• no ,11cti.cn alternati.•:., ,n ~ "'""' ,dt"t"'lij('n•,:,,}. Ti,c bi1.sis 
!or rnvin,n~'l!ntal cbi!!ctioia CM in~liJ<!" Jitulltl()n~: 

(a) t.·\u•,:-e iln act\.on ha, tbe :iotf'n':.ial tc vio:ar.'! a Mt~en.1\ 
,eni.•i.:r,:,nl:"PrltJl ~t11ndard: 

(b} '..-'he:re th!! ,'p(!er~l ~r,l'n~y violatP, it, O'-'~- s,;.bH,•n~\·,,
rnvirull~ental r.,q,nte:ien!~ th.it rd,ltP to rpA's :it<!•H of j ... ris,Hr.~icn or 
e1qrnr:t$P; 

(c) ;..1,,.r,: ther" i, a vitililticri of Jn .:?A policy deeLHaticn; 

(d) ;.-'h'l:-ll there are no .ip;,! cable Handard! " "'h re •rrlic,at;-l,i 
,tarld ,.th vill r::H t-" viol,~te(! but thPr'l! s p::ner:tial for ! r.ni fr,,nt envir::,r:M 
~en:~ 1eg:-alari~n :~a~ could~~ co!'re,:e br pr~j~~: eodif cJt ::,nor e~h~: 
{end ie alrern,1t1ves; or 

( ) ;.-n,•n• pr:i,::-.- .. d:.~.l, wi:h :~e rror•J~'l!l a~~i<.:r- -.."1:l:! !et ~ 
p:-ect<len: fN ,:nir,o .tc:ionN :ha: cnlle-ctivtly ~-:iuld rl'~ult l.l\ sig,,~!ic:a·1t 
l':JYl ron~er-t.tl ~rat:~s, 

(4) Ul (tnvirol\l!:t,nt.alll>" Unutidar.t,:;in•), :-ht' revie-, ~as ifond!i.Pd 
adve!'~e er.vi.r?r,,,,~ntal · 1:-,pac~s nut are "f ,ud.r:'iPn: c~~:-i~:u£!,. t~•t :ti~ 
pn·pos d o1cticn oust not rruce,.d ,11~ prcpos<'d, 711'1! b.uis ~o:- an ,r.·,i.re-i1-
:ten:Jl ~ \J:1~3 ~f,11~:ory d,:,~,er::-.ina:i.('ft c3nsis:~ vf iCen:i~icatitm c! ~m-,i
rcn~,en .t~l•: e ~:ti?nabll', i,-,pa~:, .-is d~!ir.'!c,\ illcvp and C"r.P :r :r.c:tt ,;'; ~~.'\ 
!o\JuY Pl cc~ :ion,· 

(a) It ii ~ir\ly ~rc1,~b1e t~ . .i: a ~:ct,n£,,n o! r./l~i~:s~: ~n·nr~r.-
1:1o:!'ncJl ,:il.'l(!.ards ._.:_u oc,;ur; 

{b) !h~?!' are r.c aerli,,at:i'l S~J~dJ:r:h '.>-~: ~!:~ s~,...,r,t;·, 
d<.:!'at~>Hl. <:r f;:'!D~raphical ,ir.qi-.. uf the- :.:-;,.,c:a l!H>ciH~d "i:.h t:-<~ ~r'l:,G,P:l 
.. ccion '-'al":.'.''lt ~y.,cial •nn1tior.; or 
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lo!~ ··-,,,,,,, \, f,-• i:,q <;,,cr<-',1~-_. 
~1'<1•.>r,,l En<>rr;·; 1««10;;;11, :y <,·,,_-:-,,,, j-,: 
e21, u,.·: ·t, ::a; 
W,u;}.,inq'·t·r., : .r. :::i;:•t• 

PE· :·:;J-.'.,., r·i<•-:r• :1.,_ }.LP'. \c•-::1 

Dear "'_; t;,.'l!a·') : 

'· 

C)l")>-, 
t "fl't i'! ! l<l ~ I 

•,' .,.~-;;. ,, 'l Ii~ 

.• , ,, 

~· co 

,0 
'" a 
-,, 

:::':r:· E'.'i:~::::·:~2:,,~~j~";, :::; ~::c :; , ~; ,, : ";::~ :.~::.~:~; · ;:: . .::-- ,:i:~g:: ::t 
'!·!1<':t ,,. ... ...,,,nt:, ..,-,;.r<> •;•·;w~,,•,•c l"( ::>r. ;•,•••r·(ll~-cf1,::nc,.:-•/ n,•.:l(,~ ~•, c,115·_;;;,,:,n, 

,.,:;~); the;- :::ivi-;~ m n: W'l•'li!r> nr·,\ nllw: Ll~vii,tcnr t'! tLl.' !Jor;,~'-.'-'1'1:. •,·:•at,,c, 
,~<r.rl:"c~~-; '.:-w~ i:'t!.!i'l prcrared 11,F''-'T i-~,I' '"1:1,,,rit· ,:'. th• l-lstJ an,1 'fi\lc::.1:c 
Cr.r,ri:1.ire.l.i~r: ,'\r-t (Jr, 1J S.C. !,'.,1 I!'.~•")-), tli1• i.,:.ion<1l Fnv'ro~.Pr:t;;; P:.:;}j:::y Ac1, mi'! 
l,tl-111:r- appl it'.able lu .. ,r, M:rl rl•qc1·c:i'. ion,. 

T'l1c1 QD'm '.:01•':'.;-·. wit.': tb., ri~••:-l':~ l:"niirc;y P,;:1,l;,•t:r,· t'n·:.-':,,;hn': .-'f:'.H'..•·1n :·'. 
r.~t,:,~n;;~l\•,, 1 ·.!v: frt0 l'lrr<•~ c'.'(•n,<.l!J'-''·'· 'Jmi•!r •.)' nlt'.'i:na•\v,.•, ~0:.:r p: ·t·'. 

J..lit>,Jh<c!:1}' L & ll tl.J AllM!iN>Y ;, l. \; !l~ :l, ,-..:.1;t,;,,::-.,:;·, f,1.J ~<1•;klll'1\l~- 1, I, 1, IL· 
"'ou)<I h· :·rym<,,.,1,'.: lnr the ),t.: ,~-: :'.• !•!cp,,-.,n ):rar,·•r•;,s•e: i .. i\,·:;. '!"tw nu;;.;,;,.•:·'.-i '.'.· 
pr,,jOH:,;~ :,)y:,u1,' r,,_:·_ c,1~:;v 1:i;,n.lt\c:,·1• ""-ll'".:diu.•!e a:1;,-1,::~-. t.)•; n;.•!n•e,: w,:-,,..ld 
iH•• i,'; ~:; r".'JJ:-:i_ i".'f,'V:.t:: '·'-' 111" \;ir'1<:t n-~·•,irt·t•i: cf f,rh hnL·tn:. 1,•,:rr•11tlc"' ,.n<l 
wetl;•ild, 1·1e. ".·rw F1•d<>r.::;t f,fHr<,'J' l<~'I'"~'' my <",.,;,ri:::·,or.·s u}-,;-r<:,-,- j 1.~, U;:,, . .,. J.1+ 
C>Jn:·,:;,:; t'! tliir r,•m1t i:'.l:,'J l~ r-:-<"'-w::•,;; i:hvy (] :r,:vn° ti,,: ,,i,ho1,c(•'r"".,n ,-~ r~,:n:-,,t ·ori,,· 
faci:~· "" tlwt -..-,-:·r! p;,.,·.1.ir:,, w..-,,:;:: t0: ._,vr•, fi:.,L::,1 r:•.•~--, -.:.•, J..,..iy; .. t,t,: 

106 106. Co1m1ent noted. Based on information filed by the applicant at 
Allegheny l&O No. 3, staff's analysis in the FEIS concludes that 
development of hydropower at this site can occur in an acceptable 
environmental manner. Revisions to the text for this project has been 
made and the conclusions for staff's preferred alternative has been 
changed. 
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lt.t.lllOtlM~P,,ot,tttonA....,., 

PO Bo~ 1049. 18{1() W,1l1>1Ma,k Dr 
Columbus. Ohio 4J;,66·0149 

Juh 1, 1988 

Ms. Loh D, Cuhell 
Acting 01r•clor 
Fl!d•ra1 lnergy Rt9uhtory t01Mtu1on 
82S North Capitol Stre•t, Nl 
Wuhlngton, O.t. 2042' 

RE: HAC Ooclttt NIMl'lb;::,J.!!~ll;.)14_ 

Oear Ms. Calhf!'1I: 

•1:·: • I I.; 1, 

I. 
. :,. 

r~ 
R"h••d F r.,i,,," 

c .. 

The Oh1o (PA h,s r•cetnd od revhwd the Draft ln¥1rormwmtal l11p1u;t 
Shte•nt (DEi~) entHl•d Hydrof!'IMtrlc Oevtlof)!Wnt In the Upper Ohio Rtnr 
lluln. Then tOl!lllfnts are 11111\hd to the water quaHty hsues dhcuued tn 
the DUS, 

The 1lhrnath,u. lnnsttgahd In th• D£1S tnclud• (I) operattng the 
hydroelectric plantt n proposed by the 11unse appltcanh, (2) openttng the 
hydrnltttr1c plant,, to Nlnt,1tn • •Int-. trntrH• dhsohed o•ygen (00) 
concentration of S.O Mg/1, U) o,.:irat' l the hydroelectric planh to 1111.lnhtn 
a • tl'IIIIIVM DO conce-ntratton of 6.5 -..11 and (4) operat1n9 the hydroelectr1c 
planh to •1tnhtn • • 1ntlll.R 00 conuntr1Uon of 6.S 119/I Ind pravtde 
protett1on for the olhu t1rget rnounu tdentHted 1n the OElS. The fCAC 
stair r .. 1.tMnt-,iU" ".,1.,l.liun ..,r olhrnat1ve 4. 

The Ohto [PA b1r11eves that• fifth alternattvt should be tnvesttgated: the 
operdton of the hydroeletlrtc. projects to • 11ntaln e•httng 00 concentrdtons 
liftl1th currently e.ceed thto 6.5 11g/l •tnt ... value tdent1f1tod tn alhrnathes 3 
and 4. We understand that Insufficient data are currentlJ available to 
adequately uuu the OD systetattde, but ti.l1evl! an tnvuttgatton of thh tw,pl! 
h eU11!ntl1I to thto alhrndhn analysts and 1.hou1d be Included In the [I:;, 
lo collett sufficient dah to conduct thto analysts. w reco.wnd th1t 
l\ttonsns be r~utnd to conduct pre-c,onshm:t\~n DO and lH1Peuture 
•nltortng both upstna11 and downstru• of propos,d hydroeltoctrh. stttos. Oata 
collett\on should continue for a ttMI! period sufficiently long to define 
Prt-devel~l'tt col'ldtttons. The duration of the data colltoct1on ..,,11 lfat'I 
dependtn9 on the tlhNltt •nd h'1drol09\c; cond\ttons which otcur durtn9 the 
d•h to11ect1on p.,tod. An 11cturate aueuiwnt of DO and l•~erilluf• 
tondtt10111 under MOder11te to low-flow tcndHtons h approprtat". 

The wdtor qualHy IIIOdt1 d.st9n1id for the DEIS can not atcur•tely prtdtct 
po,t.-con,lructton tn\trHlfl 00 concentratton1 because the model wu not 
adequately c•Hbrltt!<I to .. •httng condlttons. Nore di!'hlled tNll'lllnh on thh 
topic-; are• provided on the athchl!'d page. 

-t,tn\9 oo~ j ftl\O · DOCltETED 

JUL 7~ 

<-

!'., 

l07 107. See reponse to conrnent 139. 

1108 108. See responses to coroomnts '112·121. 



Ms. Loh Cashell 
July 1, 1988 
Pa9e - l 

The Ohto (PA 1nd1cated In a letter ,ent to f[RC on July B, 1g97 that the 
pontMltty of 1nrreaud ton<entr,tlont or "'ohl11e c011tpounds dul' to 
hydroelectrtc de\ lopnlf'nt wn or conctrn to thts agency, Wh11e the DUS doe\ 
acknowledge the slgnHhance of any 1ntrHst In thll!' concentrat1ons of the 
UMIJl-ounds In the Ohio Rher, no ,lgnH1unt dtscusslon Is Included. 
AddltlOfHl lnft>r111o1tlon, analysis and dhcuulon should be added Including 
ut1111atu of volo!ltllhatlon rates, aml predicted l111c:,acts on lnstrurn 
conc:entrat Ions. 

The Oh1o [PA agre-u with the UHss.ent that lftll!thantc:al and/or utHh:111 I 
aeration not be considered a, an alternat\ve to 11111\ntaln tnstream 00 
conuntrat\ons. The technology hu not been pronn and tt Mould be unwhe to 
nlr on such unproven 1111thods to 111&tntatn water qual1ty tn the Ohto Rhtr at 
thH ttM. 

In Htnary, the t'lhlo (PA agrus wHh the target resourcu tdenttf\ed for 
uuu111ent tn the US. However, lnsuffltle-nt dat• pre>1ent the detailed 
1n1 11sh wh1ch h needtd to accurately auess Ind pndttt lff!C)ach to water 
quality tn the Ohio River caused by the construction of hydroelettr1c powr 
p1f1fth. Addlt1onal data h nteded for use 1n the water quality IIIOdel 
c1l1bratlon and the nuu11tnt or '"""acts on the volaU11zat1on of organic 
tOIIPOunds prior to the Sflleetlon of the opent1ng 9ulde1tnu for the 
hydroelectric power plants. 

Ne appret 1ate the opportuntty to prov1de these tOIIIIN!nh. If you hne any 
quuttons rt9ardtn11 our coinenh plean contact tll. Co11Hn Crook at (614) 
644-2856. 

Stnceuly, 

?...&.w '&<-~,~ 
Andr.w Turntr, Ph.D., P.l. 
Chief 
DIVISION WATER QUALi TV MONllORUIG AMO ASS{SSMENT 

AT/CSC 

cc: Randy Rourn1que, Oh1o EPA•OWQMA 
W'1111• franr, US£PA-Reg1on V 
Dave 8tr9fll,ln, Oh1o ONR-Outdoor Recreat\on Serv1cu 
John Marshall, Ohio 0NR-Ohh1on of W'1d1He 
Peter Tennant, ORSANCO 
Paul Hill, West V\rg1n1a ONR 
Car! Wtlhe,lm, OEPA-Plannlng 

109 

110 

I 11 

109. See response to comment J104. 

llO. Co1m1ent noted. 

ll l. Staff belle>1es that the model used for the £JS is appropriate for 
analysts of lfflPacts of changes In dam aeration resulting from 
hydropower development. See responses to cormients fll2 through 1121. 

< • 
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Ol1AILEO COMMlNlS ON THE WA1UI {JUALI 1Y MOOH ING 
f>Rl5lN1tO IN l)RAfl lNVIROHMlNlAL IMPACl SIAl£MINI 

1) The model uH•d a\S1.u11e> COll!Vlf'tc! mh1ng ouurs In the river, Thts h 11n I 111 
unrea1htlt auumpt1on for the Oh\o Rtvl!'r. Enn under the low flow 
cond1t1on, s -IUlatPd, thl! '11110unt of backgtound flow- relatlvt to dhthargu 
flow h htreMly I.Jrge and would preclude, under IIIOSt tondHton\, 
tompltb nth1ng. 

2) Ith unclt-,!Jr how 11'1\lth data were tntorporahd tnto the above-dam deftcH I 113 
versu\ below-da,n def1tlt relatlonthtl)s, Page 4 1 states that thh 
\nfor111atlon wu colltthd pr1Nr11y undef the suMMr low flow condtt1ons. 
Oon the observed linear corrtlatton hold under tht modnate flMf levels 
st11Ubhd? 

3) Page B~l states •Renthtc 01y9en dem-,nd wn not IIIOdtled nparatelJ ftOIII 1114 
other 800 sources, but the effects wre 1nduded a, part of the overall 
80D. • tt ts not clear whd thh statetMnt 1J1uns or how the benthlc de1Mnd 
was tncorpor,1hd Into the an,1lysls, Thh dlscun\on should be upanded. 

4) It h lndlco1ted on page B-l that there were st9n\ftcant differences I 115 
ob1erve1' between the preclttttrd ..nd th• observed O.O. satvratton V11ues. 
Th\s can have a s1gn1f1t3nt tffcct on tht ca11bratton of the lll!ldtl •nd any 
Impacts projected by the model. 

•> 

6) 

I) 

0) 

Thtre h no support for the stateraent on pagt B-9 which says th.t algal 
prcductton h low whtn 1nstrea• O.lo. toncentrattons are low. The r11vuse 
lfllY bt true which would lndtcah that algal product1Y1ty h an 1111portant 
hdor which must be constdertd. 

Pagf! 8-13 Indicates tho1t thf! lflOclel caHbut1on wu accompHshed by 
1ntludlng • ... the o1ddltlon of substantial a1J10unts of 801)..,•. Unless thf! 
BOU Inputs can be betttr qvo1nt1fied, the inclusion or the aUdltlvn•1 lo•Us 
for curvt r•tt1n9 purpost1 ts tnapproprlo1tt. 

Tht 4htuss1on of IICldel u11bratlon on pagea B-13 reporh tht use of 1100 
decay rates u lw as 0.1 dar-1, The lowst BOO decay rate rtcOtmlendtd 
In tht USEPA Sll'llpltfttd Mtthocl Guidance h 0.2 day-I, Thh rah h 
rec01911ended for r Ivers downs trea111 of f ac I 11 t I es wt th advanced wa 1 lev,1 ter 
t~ea,1t111tnt which ts generally not the case for the Ohio River. A higher 
rate would ste11 t11are approprt,1te. 

I 116 

1117 

I 118 

Tht ~tplanatlon of the dtfftrences betwttn the pttdtded artd oburved f 119 
urat1un olt stver,d of tht st1111t1lolttd da•s (pa9e a .. JJ) h not •dequ•te. If 
the •••easurt,n,ents vtre Nde It the lw flows as stated, then the equattons 
should bt •ble to 11mul•tt 1n1treem condition, wtthout further 
,tdJu,tllWnt. It h ,IUUIMd th,1t put of tht do1ta wh1ch were USfd 1n tht 
do11• ,ur•don ana)yih wu colltchd In 1983, If Mt, the dah Sft used 
for cal\brat1on "'-'Y not bt approprtete. 

112, The water quality model calculates a cross-sectionally averaged (one• 
d1menstona1) value of 00 and assumes that waste loads are uniformly 
mixed across the river Instantly. While this assumption ls known not 
to be completely true, it is reasonable for the analyses done for the 
EIS. Modeling of mixing zones below major wastewater discharges may 
show some differences in 00 and 80D concentration across the channel, 
but the fact that most of the BOD tn the model ts from non-point 
sources (see response to co1m1ent 1100) indicates that such differences 
are not expected to be large enough to be of biological concern. 

113. Appendix B has been lftOdifled to include tables showing the dam 
aeration data used In the model (including DO concentrations and 
deficits, flow, and temperature, as available), The range of flows 
under which the data were collected generally overlaps the range of 
flows modeled. 

114. Appendix 8 (Section 8,2.l,1) has been modified to clarify how benthlc 
80D ts treated. 

115. Differences between actual and modeled 00 saturation concentrations 
were discussed as a possible explanation of apparent supersaturation 
at some dams. There Is no conclusive evidence that actual DO 
saturation concentrations in the Ohio River basin do or do not vary 
from standard values used 1n modeling. The methods used for 
estimating DO saturation concentrations are widely used In water 
qua 1 Hy mode ls. 

116. See response to colllflent 1101. 

117, See response to corrment 1100. 

118. The BOO decay rates (kl) used in the model range between 0.1 and 0.2 
days-1. Measured values of 800 decay rates that include benthic 800 
for deep rivers are presented by US£PA (1985; reference In Appendix 
8). These values range from less than 0.1 to about 0.5. A low value 
of kl ts appropriate for this model because the major sources of BOU 
are not wastewater discharges, 

119. The differences between measured and modeled dam aeration rates shown 
in Figure 8-8 are a result of the natural variability in aeration, 
Because the models for dam aeration were statistically based on all 
the available data, they cannot be expected to exactly reproduce 
aeration rates for any Individual measurement, An analysis of the 
uncertainty 1n the statistical dam aeration models has been added to 
Appendix 8. This uncertainty analysis indicates that the uncertainty 
resulting from the dam aeration models is low compared to other 
uncertainties inherent in water quality modeling, 

L 

e; 



Ott•1 It'd COffllllf'n1 , 
Pa9e .2. 

9) lnfor1111Uon provtdtod 1n Stodton 3.5.2 tnd,catu that appro11h11ahly 58 
111Untc1p111tt1e\ and OVtor 10-0 1ndu\lthl entHtu discharge wastN,1hr lo 
the 0h1o Rtv~r bflwe,n Pittsburgh and &alllpoJts. Only 11 dtsch•rgtrs 
were tncludt, In the whr qua11ty mdeltn9. Thh SHIM tnadequate. 
lnduston of 10Mt of these dhrhargen tn the fflDdtol f!IIY preclude the need 
to 'tnvtl\t' subthnlhl addttton1 or 800, 

10) flgur, B~8 111ustr• hs thtt no 00 dth were 1ncluded 1n the ultbratton or 
the wtter quellt' IIIOdel from appro11t1Nttly A" 140 to AM 25!.. The fl!Odtl 
can not be declared caltbrlttd wtth such I pauctty of data. 

BaHd on the coreents above. then does not appear to be sufftc1.nt data 
1vat11ble to rea11sttu11y IIIOdtl the Ohio Rtver. Conclusions bued solely on 
the 1110dtltng analysts prHenhd should not bt used. The tntluston of a 
sensHtvtty analysts wuld t111prove the report. but ltktly not to· the point 
whert the aodtl1n9 results would pnsenl a reprtsenhttve picture of whit h 
1etu111, gotng on tn the Ohio Aher. 

120 

1121 

111 

120. All major dischargers {dischargers included In EPA's Permit Compliance 
System) that are required by state permits to monitor effluent BOD 
concentrations were considered for inclusion In the model. Some major 
dischargers may have been dropped because their BOD loadings were 
negligible. There are many major dischargers, howP.ver, that the 
states do not require to ~onltor BOO discharges. Minor dischargers 
were not Included In the model because their Individual contributions 
to BOO are generally negligible. 

121. See response to coll'ITlent 170. 

122, The modeling analysis used does not purport to simulate all the 
detailed processes and rates that affect 00 concentrations in the 
study area. The purpose of the model was to simulate effects of 
changes In one component of the 00 budget, which Is dam aeration. 
Although it would be preferable to have a model that accurately 
simulates all components of the 00 budget, there ls not sufficient 
data available to justify such an •pproach. Because the model 
accurately simulates changes In dam aeration resulting from 
hydropower, and demonstrates how these changes affect downstream DO 
concentrations, its results are appropriate for determining hydropower 
Impacts on 00, 
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;iu•:•m· ti W<"f>' U,mlity Manap"m"'n' 
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i·..ikr;d ! 

,,,. :;nr .:;,., '. t.,'.; 
h'.1•r1Jliil•,<J~ \ e:i ., ,;.~,. 

~L 
\I. i•\',1•1rtn; 

Rr: f1CR hi•' !-J, >J<;: 

l'l,· ,· \'~, f",•\!r!J: 

PoJt 011,c~ 81» 20(13 
H11mth,11g:. PentnylnmJ11 11120 

1w,•: ;1 1, : ';I[!'\ 

;'J; ln.Jf.(,(, 

ku•• .._~,.,-. ..,,,.; t'w \\,,) !<1, J9f,f l):;dt f JJ!'\li' •1(•,·.:,11 l•np,H I ';t,llt••ne '. (!1rl'.--} 
•···'.s'.I,,,: ''1i)li' 0 "1•,,.· !f\;· r'l(•~".:;o,, ,\c·,1 i•1 1\,~ \.'p;,cr t.'lH(, R1,,., h;J,,r,," fr.He l)n<.lw: 
"'• f:Lt',. :•;. JJ4, i:c>«" 1':,·,g Ul,1•', Ptnr,'-Jl·,;,,,ip, <1•1d ll('\l V::r1is:..1, 

!':-:1H~;.lv, ··,1--1 '-tut,·\\ ,iln •.:ivc:.lil\ ;':,1wJ,1•d\ •i:-'11,;~,, t~s.H (':wr\tion u! !',:",(· l"''I•: ,,:,,! 
;,:•.'\••, •.~ ,: .. ; 111,•, ~es11I! 'n• ~rnht1<Vi d v·,te-th, w\;"1L',1 w~,'Jkl ,."d,{'r~"i1 'pnpBC.t (Jfl rif'c,r-••~H<l ·,.:JH•r 
\JV~. Th<! u1aj,-,,, p<1~a<m•1er oJ ,c·,u:rn in this r(•o1rd n di•~(•!•e:i oxy,.;en. Pt" ·,•,tl,c1ui l,,,;,_,,f1t·c! 
uxn;!';, ni:,.ri;:i l0r th-:- •,:,·;•sHn\ :d!e,.:11-d b~ t'w~e i,rr.,jccH ;H{' n,mlmwn di!d) clt('r,.1!;r •,.:) mi/I 
;:,;c n,, -.,,iJ,w k>~ H,.111 i,J, n,j!)! (.!~ PA CDdl'.', Ch,IJ!h:r ?J, ;t,_;ln ..._1,;.,lit) S:tun(i,1,,hl. 

'it,:- ,.1;,pr e,_ i,-,1•· t•,i, 
'.IL' l'i• ·.i fw.·:,c:1·n~1,t,.' 111,pa,·t 

t" .-:,~mfrf'I)! rm tt,i~ <i.>('(ll,Wl1t Hild ;mt;<_,;,:-.:,, f{'\'l('\l,' c: 

<::m1·_,_•rtl\, 

' ' t. __ ~.:.r......._. .. ~ ' .. -•1 ;..:,{.t.T,~•x_Ct..f2•, 
n.i•ii••l H. nr,\"\,o>.,;J\ ~ • 
•\ct:"r. thr<>(lY [:;' 

. ;· 
"' 
~ 
~ 

"' 

1123 
123. Co11111ent noted. 

concentrat.1ons 
concentrat1ons 

The recolfll!lended alternative h designed to maintain 00 
of 6.5 mg/l anywhere 1n the rivers where DO 
would be afrected by the proposed projects. 

,, 
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C(,mr.ients o, DEIS for Hydroelectric De¥eloptnenl in lhe 
Upper (1110 River Bas1n. FERC Docket No, EL 85-19-11~. 

Geurgl' TeyJ or 
•l'dPr~l EnPrfy Rc~ulatory Co~mi~eion 

Hne f.er-lcr, Fisheri,c,r, Bh>Jogit,t'-:z',., £
7
.,/ 

D1v1e10n of tnv1tonmentel Servlces 
Fen~Hylvar1ia Fish Coron,i~sion 

ThH ~11bject d~cuMet1l 1111s be~n r~viewcd by the 
And tlie following ~ommentR should b~ Jnc]ude( 
fir,al EIS. 

Gen e,r_:!A_f.9~tr•e ~ t_s: 

PFC staff 
in the 

<o 
a, 

fa; 
"' As wa,:; dj scussf>d j n t.he nur.erou:; scoping rneeU ni;s the0 

exch1:dor1 of. numer ':iUB project!:! frorr: the £JS r11akes thq 
dc1curent of !lttl~ ~~P 1n evaJuatinc cumulative impa~~ 
for U1f!' bur.in. .. 

w ,.. 
Tt,e u~c er exislinB watPr quality data in developing 
modf]s gives question as to the reliability of the 
m~del. The Jack of uddilion~l water quality paraMeters 
and the effect the dar.s hiive on voltlt.ilizaUot; of 
che~ital~ by ll.e dams ha~e nol bren udequale]y 
c1ddrensed, 

Fi~t1~g impActs were consjder•d througt1oul t~e DEJS as 
being moderate or •inimal. If every hydropower 
fHctJit.y on the river system were to have "moder;te or 
mini~~l" fishery 1~pact~, then tt1e overall "cunulative~ 
effects would be subst&ntlal. 

Recreationnl use for Lhe Ohjo River system is a ~art of 
the study whict1 needs to b• studied more extensiwel 
Use of e~isUtic data f,.r the· f'1•111syJvania sect.ion, oe;, 
not give~ true picture cf the exiGting recreatio~L 
trrr,;:;s, 

se .. ~.f:.i_fic_C~fl'_l_ments Watn Quality - P.i&c 3-33 

EAch of the navieation dams in the study nrea aerates 
diffPre11tly. Tti€ effects ~f changing aeration 
(hydropower development) at difff:>rent dams in the 
system are clearly cuffiulative and interactive, 

Differences in DC cau1wd t>y chanecs in aerat.ic-n i:!f. one 
dair, affect not only :..tte pool 11'",mE><li.itely downstrl:'am of 
that d~n tut also the aeration r~te cf !he nrxt 
<lvwnstrean d:~, ett, These st~te~cht3, contained ir 

• 11-,; 

'/(; 
f //. 

1114 

1115 

1116 

r 127 

118 

124, See responses to collll'M!nts 132 and 33. 

125. Compared to most rivers, there is a large base of existing water 
quality data for the Ohio River Basin. These data were used to 
parameter1Ze and calibrate the water quality model (see Appendix B). 
Additional data were collected by the hydropower applicants 1n the 
suffl!K!r and fall of 1987 and used to 1110del daM aeration. The responses 
to coffl!K!nts 1104 and 1140 discuss effects of projects on 
concentrations of toxtc compounds. Because mechanisms by which the 
proposed projects could affect other water quality parameters are 
unknown, no impacts to other parameters are expected, 

126. See response to co11111enl #236. Staff assumes that the regulation and 
management of impacts of the recreational fishery catches on gameflsh 
populations will be handled effectively by the responsible resource 
agencies, with appropriate measures taken to reduce angler harvest, if 
deemed necessary. 

127. Staff utilized the best available information for su11111arizlng the 
existing recreational use in the Pennsylvania portion of the Ohio 
River system under study. Data sources included recreation use 
statistics fro• the Corps, a sufllllary of recent fishing license sales 
and boat registrations, and a 1980 PFC F1sh1ng and Boating Inventory, 

128. See response to cotmrent 131. 

~ 
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f'Ef'C 
Fai:e? 
July it,, 19BB 

lhe DEIS show the need to include all lhr potentia~ f 
hyt:ropower site:; for lh{• b1t!<in. Thi,;, c-urrnlative effect 
could al~o cause reductions 1n vnlital1zation or other 
cr.er:dc<,) componetil~ cf. the watershed. Without rH>rt 
jntensi~e w~ter quality monit.oring al ~11 ltie sites, 
Lt\~ PFr 15 concerned aL,,ut J•otential 1,robJems, 

AJJ dissc;Jved Olfygen d;1ta !t: prese11led :n -~-:0: .. ~"r~c~ 
c,•ncentralion~. The3e values do not ~ive Lt1c nteded 
inf0r~ation to rlr~w proper cnnclu~J~~s. n~t.a wt1ich waF 
used for the modeling need~ to~~ included to r1el1• 
dett:rmine the models validity. More rr,in1mum DO 
concf'ntration dati, is nl:'cded lo r,how W1i8t' "'ftle ovl'r,,11 
~fftct will be 011 the fish an(l aquatic life of the 
syst.em. The PFC has recommended Lhal f(lr hydropower 
projects tu be license~ there shoul~ be no wnter 
quality degradation. 

129 

iurLine aeration war, mentioned ar. H J>OS!dblc method tci 1130 
m~inl.ein existing DO conditions, y~t thJs procedure has 
rae>t been prover, on Lhe lowwhead dams on the Ohio ! iver 
!lystt;>m, 

fage ':,-lC 
The prop: 5ed operotions at fiied crest d~ms ~uuld 1131 
dec:rease the up~trcam poqJ ~lev.:iUc,ns when .•peratinf,, 
Th~se reduction~ in po0l elevations would cause 
increases in river ve]ocltlen r~ up to 40 percent. W~s 
ti.is tak!'n into c"nsideration for cumulative DO efftcLs 
.;tH•n mc,deling? l.::ditiun.illy, \.ilhout conslder·ation of 
Allegheny L&D's 5,6,8, and 9 how can o~erall effects be 
evalu;1ted? 

.~_ish El) ~r.a .inm.~_n_~/Hor~a l_i_t_y 

Sufficjent data for fbh mortality caused by hydropowcr 
development i.:, not available. f'age ~-6, tH-ing R;1cinc 
Hydropower rJ;wt. dat;1 on f!::;h mortality, st, tcs that 
noccasional individu~ls are PntrA!ned", which 1~ 
approJimat.E>ly 19 ~amcfi:;h/hour or 529,500 gamefhh per 
yvar. This numbtr of fish if corupara~le ~t other ~it.es 
~ouJM cause serious reductions fn ll1e pn~ulalions tn 
the river syslPm. 

Entrainment of fish i~ anolh€r situation for which nu 
data is available, Each of· the darn sites ar~ 
different; therefore studies '"'j}l be jjfferRnl. Angled 
tra5li rack:i/fi:;b scrtcns have QUC'!'lionable valuf:, 
t-:;11~cicdly with expetled intake ve!oci tiet- ;it !Wmt- (lf 
t!iL rr<!po&Pd site~. With the nmieratoryn gaFefjsh 
1,opuJiition~; in tt,e river (je, \.'81leye, saugp-}, 
sear0nal fi~h entrai11n1er1l/in,pingem~nt coujd ne a real 
prt,bJeJT. Pre - and port nperatlon fishE<-r·y studieS-i::111 
t1~vc t0 be ~~ndat~~Y to evaluate the above situations, 

132 

133 

129. The results of the DO model are cross-sectionally averaged 
concentntlons. To detennlne the recmmiended spill flows, the model 
was used to simulate conditions (high temperatures, low flows, no 
primary productivity) that would result In near-worst case 00 
concentrations. The spill flows are designed to prevent IMpacts to 
fish populations under these conditions. See response to cOIMK!nt 139 
regarding anti-degradation of DO concentrations and evaluation of 
preproject 00 concentrations. 

130, Cofflllf!nt noted. If turbine aeration can be shown feasible, It Is 
recOfll!lended as a way to Increase power production without degrading 
water quality (see recOIIWl'lendation 8, Section s.•.2.1). 

131. The model Indicates that the predicted increases in water velocities 
cause 11tt1e change In DO concentrations. The model analyses for the 
proposed projects assumed that the licensed projects (Allegheny l&Ds 
9, 8, 6, and S, Racine, and Hannibal) were operating w1th either spill 
flows required in their licenses or required by the Corps. 

132. Staff believes that although such 1110rta11ty extrapolations are 
speculative at this time, they do Indicate that fish protection 
devices 1,ay be needed. Staff recOlffllends a plan for measuring the 
entrainment rates and for testing fish protection devices (see 
response to coment 149). 

133. See response to co11111ent 149 concerning the entrainment data and Its 
analysis. Pre- and post-operation fishery studies are included In 
recommendation 3, Section 5.4.2.Z. 
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FERC 
Pll!-!C 3 
July 1~, 1988 

Recr_~•t.lo,!lel _U~~/~~~ 

Aga!n 1nsufficltr1L information 1, available for 
assrs~inf the recreational unft/loss wt1ich would be 
cau~vd by development, Creel ,urw~ys should be 
conductert before as well a~ after con,Lructlon of any 
~,roject. In Addition, facllilies sJ,01llO bf• conf<tr,.ctu! 
t0 enhance the recrPalionEl use of tl1e ar~a. 

OJ:.l'!.er Env 1 ronm~.n~a~ (!'..!1J_1Saic_a 1 Con~e __ qu_en_c_e,,s 

Wetland and fish habitat loss due to pool el~vat.ion 
changes will probably he greater than that predicted by 
ttie UEIS. At fixed crest dams, pool elevations could 
change up to three feet ca11sins dama~e to wetland areas 
and the shallcMer fl sh habitat. All of the sf' f;.,d.urs 
r.et>d to bt addressee! in more detail. 

srh 

cc: PFC - Arway 
PFC - foung 
H'S - J:ulp 
COE - M1ller 

134 

135 

134. 

135. 

Reco11111endat1on 6 of Section 5.4.2.3 specifies that developers should 
monitor recreation use at thelr project sites in order to assess the 
adequacy of their recreational facilities. Creel studies are 
specifically recof!l'llended before and after project construction as part 
of this monitoring effort. 

Staff agrees that pool elevation levels al flxed¥crest dams could 
possibly change as much as 3 to 4 feet. The best available data were 
used to calculate elevation changes for each site where wetlands 
occurred and could be affected. The calculated elevation changes are 
for specific sites. Monitoring of wetlands for 5 years Is reconwnended 
In Section 5.4.2.4, with mitigative measures subject to approval of 
appropriate federal and state agencies. 
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136. No response required. 
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Fedf'ral tnt>rgy Rr11ul.uory Commi,siun 
87\ North c .. pitol Sttr•t. N.~. 
Wuhin@ton, ll,C, 204)1\ 

Rf': 

......... 

Hydrof'll!•:trir U01vplopml"t1t 
RivPr 81u1n; f'F.RC Docket 
Dr~ft f.nv1ru11mrotal J.,.paet 

l>Par H,. ca~heli1 

io the Upper 0hio 
!:('.t. ELB5-1?-ll4; 
Suteaie'Ot (DEIS) 

110.ll!fK.P-.!IININI ~..,o,_ 

Tht1 \o'tst \'irgini,. lhtpil'rtm,>nt of Natural RJ!,_gourc-ea hu co .. pteted a 
revhv '1f the ~bove rrhrenced do<:-urno>nt ittued Hay 10, 1988 by the 
f'edeul f'nugy Rt1gulatory Co-iuion (f"f..RC). By form,! requett d•ted 
June 21, 1988, the Oepartm'!nt received an f>ktl!nsiori of the coanent 
period to July 25, 1988, Today'• cona:,ent~ ,re a retult of our final 
analytit of thl!! draft. 

The FDIC ,taf{ evaluated .and madl' reco-l!!ndltiont on lic@nsing 24 
propoted hydrodectri.c projects at 19 1itu in the Upper Ohio River 
ba1in, All of the project• are at existing da•• on the Allegbeny, 
Monong•heh, tygut, Hu,kingu111 and Ohio riven. Tlie DEIS preHntll the 
follovin1 fi1111 ,lt'!'rnative action, by FERC concerning licen1lng of 
hydroelectric projectt: 

1. licenaing prnjecu at all 19 site, 11 propoud by develop,n; 

2. licensing project, at all 19 1ite1 with reatrictiont 
r,quiriog oper1tional modification, to 1111int1in down1tr,1m 
diuolved oxnen (Do) levels at 5 • g/1.; 

1, lic~n•ing proj,cu 
nquiring oper • tional 
Jevt!'h at 6,5 .. !!!fl.; 

at_ 1111 19 tite-a vith re• trictiont 
modification• to maintain downatrea• 00 

4. licenaing projecu at l5 sitP• 1.11th reatdctiona requirin11 
operational ~odification, to maintain down11tream DO levela at 
or above 6. 5 11111,/1; 111,d 

I, no 11ctlon (1.I!',, ooc issuing: liten1,1 ac 1my of the 19 site, 
uttder ton1id,ration). 

tfogo Jo'5<Z--
-,,:d '1 
t, 

,oc .. 110catt:D 

,JUL2• llllil 
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Tbt De-part,u,nt i• not in c<.1111plttt .i&n!'l'mtnt vi.th •ny of 
1ltern1tiv,u prtu!nt•d, Alt,rn.au ... , !our i• the eo1t 1cc1pt1bl,, but 

:n requin1 con,ldtr•ble 101>dili,:at1on. Th, foll,:,wing ar1 1en,n• I and 
to 1pecific commtnt• rtsarding the Jubject docu•ern. 

a'-) 
~ 

I. 1ht Ohio and 'tono"s•heh rlHn ,re li•t•d by the Oepartaent 
of Natural Rt1ourcea •• h111,h qu,I ity H'l't'.lal and •• auch 1r1 
re11,11lattd by tlle Statr'• anti•dl'IIUdation 1t1ndard. With 
r,,pe-ct to h~dropover fadlitie •, the anti-degndation 
atand1rd re-quirt• that pre-e•i•ting, pr,~proje-ct dia • olved 
Olf.ygen (00) e<>ndition1 be 1111inUintd aftu thf!! proj•ct 
becol!ltl optr.ation1\. th, Dc,p• rt • tnt curunt\y teco.111end1 
that hydropowtr .tpplicantl conduct 00 and tir:11peu1ture 
monitoring above and belo"' the project prior to opeution and 
for • nd,il,111,1111 o,ie y1ar puiod. The d•t• gathered it u1ed to 
uubli•h e1tiltir,g conditions which ere not to br dt1r1d11d by 
hydrogt1n"ution. After Ol>f'ution, • onitotin1 1bov" and b1lo111 
th• project ie tonttnu,d in ,:,rd,r to 1u1t1in pr,-e1ti1tin1 
condition,. The ••inti!n1nce of DO at or 1bove eonci!ntutio1:11 
of 6.5 mg/I, u per the ,,co.mi!ndtd ution, viii violue the 
State'• 1nti-drgr1d1tion ,tandard and in addition, brlnt 1 
ti!duction in tile cunent Halldard1 for retource protection, 

2. the opeution of hydropover fedliti.et thould In no can: 
re,ult in ti-le drgud • tion of pn1•proj1ct 00 c1:mdition1 •• 
utebli,h•d by 00 uudiet. The Departaent viii require th•t 
the developer ute the mean• n1ce111ry (air injection, 
1lter• ti.on of 1pill fhiv or porjec:t 1hutdoi.rn} to meinuin 00 
conc,ntretions. 1£ 1 project contlnuou1ly dtgude, DO, th• 
Deput11:umt hH thfl option to vithdr• w- St1t1 401 
Cl!lrti£icnion, 

), The bEIS hil1d to ev1lu1te the pot1riti1l iapactl of reduced 
vohrili,:• cion ot cont1o:111in1nt1 1nd tM inue.,ed 
U*tv :en1ion of cont1111inued 11di1111,it,. The i111P41ct• of both 
1hould bl further ····••ed prior to thl fin,I EIS. 

4, R1duction1 in pool J1vrl1 •t rixed cnu d1n.1, vhich ie 
likel)' to occur whe,i tht hydropover facility it in operation, 
m•)' influence ground ... ater f]o,.. ho• 1dj1cent 1quifer1, Thi' 
redurti.on in tiydroatltic prn"ur"' resvlting [ro:t \01,1u pool 
tlevnion may incre.ue tlie groundwater movitment into 1ud1ce 

137 

138 

1139 

140 

137. See response to corrment 139:. 

)38. See response to co11111ent 139. 

139. The response to coment 1104 discusses volatilization of contaminants. 
The potential for impacts of resuspension of contaminated sedlment5 is 
highly site-specific; as stated in Section 4.1.1.3, it ts expected 
that most sites will not contain contaminated sediments. S1te• 
specific analyses for sediment contamination have not been included in 
the fEIS because project developers will be required to comply with 
Corps dredging permit requirements and to file a sediment testing and 
disposal plan (reconrnendatlon 6, Section 5.4.2.5) with FERC and the 
states. Compliance with these requirements should prevent significant 
Impacts from sediment contamination. 

140. A discussion of water quality effects of increased groundwater inflows 
al pools above fixed-crest dams has been added to Section 4.1.1.2. 
Since this issue was not raised during scoping, detailed analyses have 
not been conducted. 

~ 
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vat,,-. II th• MdjJc•ot ,q..,, hr u eont111ir11ted, the! 

1

,,. 
cont~'lliT11ttd groundwatf't could bf' introduced into ,urfac:e 
vatert. fun tier tontidu11 ion 11hould N: aiven to thote pc,olt 
which will b• •fleeted by lower ele111tion1 vith e111ph11i1 
pl1ud on thou where then it or hu ~en ha,,,,. 
indu1tri1I iiation, 

S, DinoJ 11 •d 011y1n1 c,nditionr 1hould be 11n11ed throushout the 
b1•1it1 rath•r than ju" at propoud proj1ct locctiont, 

6. The im~ctt 111od1t1d with the chtt1ge1 in ri.vn hyduuHc-1 
during hydropowtr ,,n1r1tion (i..1. alteruion of (low 
pltternt ind the effect on 1qu1tic habitat and drinkin1, Viler 
into.on) wtn not thorl'.lughly e111lu1t1d in the 0£15, Further 
contidtrHion and •111lu1tio11 1hould be 1,i11en to thete 
pount i1 I i111p1cu, 

7. 1h• end ruult of the final tJS should not be 1 1iauluneou1 
l{centing of 111 projtcu 1nd the 1ubuquent concurunt 
ton1tniction of 111 the hydroelectric f•eiliti••• If all 
projeeh are licenud, conltruction of th• hcilitin 1hould 
be •tanned. 

The ne11t aenenl co-enu de•I itith buin--,ide rec-•ndation• 
(5,li,2) 111de by FD.C •tdf. Then reco-endation1 ne tddoued io 
tht g11mertl co-entt due to the hr•reaehing nat1,1re o! their i•pact,. 

I. !a•in-..-ide Reeomend1tion1 

S.4.2.t Rtcoetmendat\on, on Water P.uou,cH 

l. Curre"t Wn t Vi rgini1 u1uhciont eoneer11i nt: State 401 
Cutihcatlon nquire uintenance or pn•project 00 
Ct)flditiona on thou! 1trea111 contidered High Quality. The 
Ohio nd Monon1,aheh rivera ere dutiried II Kish Quality 
ttru•t ind f'ERC ectlon per• itti.ng hydr»power operation• to 
detrtde DO leveh to 6.5 -s/1. will viohte tMI re1uhtion. 

The Dt-part-nt doe, not concur thet ,tt 1t•ff'1 
reco1Znendttion1 eonetrnlng •plllage were b11ed on accurate or 
ad•111u•t• d1t1. Th• Deparuu,,it objotctt to the "no 1pilh1e" 
provi1ion1 included for projecu •t Opeki.th lock and lb.a (L 
and D), Willo" tr-land Land D1 hll•ville L and O, ind 
Callipoli, Land D, The Depert,-ent reco-end, that the 

1141 

I 
14?. 

I 143 

/'" 
/'45 

141. Dissolved oxygen concentrations were simulated throughout the pools 
between dams 1n the study area. Although the graphs showing model 
output plot only concentrations at the beginning and end of each 
reach, the model calculates the minimum DO concentration In each 
reach. This minimum concentration In each reach was used to evaluate 
Impacts and assure compliance with DO criteria. 

142. Section 4.I.5.1 has been modified to Include a discussion of effects 
of changes in hydraulics on water Intakes. Development of hydraulic 
models during design of other hydroelectric projects has successfully 
maintained acceptable flow conditions during hydropower generation. 

The effects of changes In tallwater hydraulics on fish habitat was 
extensively discussed In the Section 4.1.2.Z of the OEIS. Entrainment 
of fish from hydraulic changes at the Intake was dtscussed In Section 
4.1.2.3. 

143. The suggestion that construction of licensed projects should be 
staggered would extend project construction over a longer period than 
necessary and Increase costs due to lnftatton. Staggered construcllon 
of hydroelectric projects in the basin Is, therefore, not a feasible 
option for mltfgattng the recreatlonal impacts of concurrent 
construction. The large nuJl!ber of projects as well as the extended 
construction period make this suggestion prohibitive. furthermore, it 
ts highly unlikely that all of the licensed projects would be built 
during the exact same time frame, as project financing and final 
approvals of project plans will likely transpire during different ttme 
periods, The provision of temporary fishing access facilities is the 
best means of mitigating recreational Impacts during construction, 

144. See response to coment f39 concerning maintenance of preproject 00 
concentrations. 

145. Staff believes that sufficient field data have been obtained to 
quantify aeration rates at the dams. The field observations used for 
each dam aeration model have been added to Appendix 8 (Table 8-1), 
The recOll'ITlendation for no spillage at Opeklska L&O was made because 
the submerged discharge at Opekiska, during summer, discharges cold 
water from the bottom of the stratified Opeklska pool into the bottom 
of the Hildebrand pool, causing stratification in the Hildebrand pool 
(Section 4.1.l.t; see discussion or •ssessfflt!nt results for Case 2). 
The hydropower plant at Opektska would withdraw from all elevations or 
the Opekiska pool and prevent stratification in the Hildebrand pool; 
the site-specific reconnendations for Opekiska in Section 5.4.J have 
been amended to include withdrawal from the entire water column of the 
Opekiska pool. Because staff believes that this benefit of hydropower 
at Opektska, where thermal stratification is a more co11111on and severe 
problem than In other pools, is especially Important at low su1m1er 
flows, no spill flow is reco11111ended. 
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following 1pill.agt rtquin,.,,enu be included when lic•n1in1 
the .d,ove projectt in ordtr 1h1t aeration of the d•,. k 
funh•r nudit,d: 0pelti1k1 t and D, )00 d11 I.Iii low ltland l 
tnd 0, 5,000 eh: hllevilh l and O, S,000 d11 • nd 
C• llipoli1 t. and D, 6,000 ch. !\fur •11eh • ttudy on 
1pill1g11 flov (2 y11r• ue111• 1ppropri1t1), fin•I tpill•I• 
rec(l(laend1tion1 - •)' be deteraini,d, 

The tlepanment should 
which would notify 
~pilhge. 

be included 
dnelopera 

u • re1ulatory •1ener 
to inert••• of' deer•••• 

ln 1dd~tion to the Corp• ind 011.SAHCO, th •rpropriate Stue 
Fi1h end Wildlife ind IJttt't lluo,lfce 1gencin •hould be 
notifhd of •ny H1t'r1ency opeuriortal •odifiutions by 
hydtQpower hcilitiH, Any other op«nti0t11l iaodific • tiont 
•re tul>ject to feYiev •nd llutu•I sgree• eot betwe•n the 
devtlcper, the Corps aod the St•~e 1genc:iea, 

The Dep • rteent eonteod1 that dndoptn should .onitor 
pu-prcj4!'ct DO tonditlons £or et h•tt c:m, year prior to 
optutior'I to docu•ent prt-ptoject condicio,u. AbHM::• of 
pre-project 1J10nitoting require•ent, ii in cooflict vith the 
Sute anti-desud1don policy (ne 1tneul co-ent abov•). 

Th• Dt'p•rtmtl'lt 
eon,u\t '1ith it 
p I ant. 

r•c<1fJ'ltnds that tht developen be required to 
when developing v.tttr q11&lity 90oitorin1 

1146 

I 
147 

r·· 
149 

b. Tht D•p•tt111tnt •hould be Mnlulted by the developet' vhen I 150 
d1nigni11g ttre,,dlo" 11ge1 co ,..eae1,1re flov through turbine, 
end bypa•• chf!nnet,. In uldition, all flow det.t •hould ti. 
ai•d• sv•ilal.:iie to the ll"p•rt•tnt upon reque1t, 

1. A buin•vid• 11.tttr quali.ty • -nageaent group should include 1151 
the Wetn· lle,ourcu •geneiP, for• each ahte in the b.ntn. 
Tht v1tu quality group ahould reprennt th~ int.rut, of 
both 1t.1te ind hdt:ral .tgendu Ind pnticip•tioo thou Id not 
b• liaited to • single group or agency, 

,. Devtlopen should be required to ;·oneult vith the «ppropriett I 151 
Sute fuh ind Wildllfe and lolatt't llnour~e agenciu in 
addition to OllSMICO .tnd the Corp, whtn devel<1ping 

The water quality analyses clearly indicate that spillage at the 
deeply-submerged discharge gated dams on the Ohio Rlver (Willow 
Island, Bellevllle, and Gallipolis) provides no more aeration than can 
be eipected from hydropower turbines. For example a 00 deficit of 2 
mg/L Is predicted to be reduced by only 0,2 mg/lat Willow Island and 
Belleville, and by 0.4 mg/Lat Gallipolis, with no hydropower 
generation. The spill flows reco1m1ended in this collffl!nt would have 
even smaller effects on DO concentrattons, and the effects would not 
be distinguishable from natural variability if studied. 

146. Staff agrees. The text for this reco!l'lllendatlon has been modified to 
include appropriate state water quality management agencies. 

147. Staff agrees. The text of this reconnendation has been modified to 
include approprlatP. state fish and wildlife agencies. 

148. See response to coment 139. 

149. Staff agrees. The text for this reco11111endatlon has been ll'IOdifled to 
Include USfWS and appropriate state water quality management agencies. 

150. Staff disagrees. The text for this recorrmendation has been modified, 
however, to allow state water quality management agencies to request 
flow data. 

151. Staff agrees. The texl for this recol!lll1!ndation has been modified to 
include state water quality 111anagel!ll!nl agencies. 

152. Staff agrees. The text for this reco11111endation has been modlfiPd to 
Include USFWS and appropriate state fish and wildlife and water 
quality manage111ent agencies. 
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reco11•J'-l'ndat i ona f_,.,r 
art if ici.11 11ention, 

chnngu in •pill flow lo i11clu6e 

9. Wo coiHent. 

S.4.2.2 hc.Olllllenduioru on A9u• tic Ecology and Fi1huiu 

.. 
l, 

Th . . 1153 e o ... p,tt•ent cont•nd, th•t inlltke du1g-i11 1hould indude 
Jlrovl,icn, for in,tall•tion or device, l.> .,,.uure fi1h 
puuge (1ee below). 

The 01!put111tnt rt111in1 eoncerned u1ar6ing entrairi•ent I 154 
ooortality IUi), E1Hrain11ent 1tudiu conducted in the Ohio 
River buin to date art not eondu1i,e and many 1ttte111enu in 
the OHS u>ncttrning tH 1rlc' not 1ub1t1nt i,ted. Spati•I and 
t1c"epor111I fuh pu,age uudit:• havl! not bl!cn eon<lueted i1t the 
fall, winte-r and urly 1pring, !;ondu1ion1 and auu111ption1 
eonc•rning qualiu~ivt and quotitative fi.1h puu11e &t 
project• U navigation d,,., ue un1ub1tantiated, 

The o ... partment contrnd1 thu nudilc'I which 1dequ1t•ly 
e1tiaatf' turb1nt pHUge {1ptti1I and tuportl) -1rt need1d to 
deter • ine th• .. ,,11.tude of thf' 90rul ity probh •, So• f' 
teehniquet to Hti • 1t, pouge (e.g., th•t uaed •t th• 
Crunup fad lity; No. 2611,) ahov pr011isa of pro'liding 
,d,quate fi.111 pHuge uti .. tu. Ob•iov,ly, new proj•eu 
1hould bt duigned to o1eeomodaU H•pling equi.pa,ent. The 
0f'pU'U1ent bf'lievu thlt effectiu (i.ah guidanu ind/or 
protection devieo in the b1tin viii bt Htre• ely coatly to 
dt1ign, intt,11 and Ult, Th, Depart• ent believe, th • t 
adf'q1atf' p-• 11a1e ••ti,uu, -1r1 neecled to deter• lne if 
in1tallation of fi1h protection or df'tHn!nt devitH an eo1t 
effective. The Ot:p•n• ent "" contendf'd for aO'• e ti. • e that 
1df'quatf' -:inetarr compenution of auu ruauree •,•neiu 1111y 
bt tht only 1quit1ble ,olution to t?1 probie•,. The 
Dtpart• ent h11 1ubai ttd I phn for the uu of •11th fund• for 
reaource f'nh1neu1tnt on tht Ohio Rivet, Similu phM for 
other affected riv.rt could be developf'd by the appropri•te 
ltUe "'ildllft •1enciu. The Dtplrt • ent believu th•t the 
''rein11e1t.ent" of auth f1.1nd1 in the fora of ri•h lt<1cki.nJ• 
habit«t protection, habitat dl'Vtlopeent, •etfll ieprov.,.•ent, 
and othtr aetivititt in the ,tf,cttd Wltf'rl e•n reoult 1n 
efftetivl' EH 11itig11ion for th, n1ourct and it• uura, The 
ri.11trt in quution are public ruoureo. DtYtlop•Htlt of th• 

153. Staff included a recoimiendatlon in the DEIS that entrainment rates be 
monitored (Section S.4.2.2, recormiendatlon 4). The text of 
recomendat Ion l stating that intakes be designed for future fish 
protection devices has been modified to include the additional 
provision for installation of devices for measuring fish passage. 

154, See response to Coll'f'Jlent 149 concerning substantiation of itaff's 
conclusions regarding entrainment. Deficiencies in the entrainment 
studies conducted in the Ohio River Basin were highlighted, Including 
the lack of data from seasons other than sul!IIIE!r. Reco11111endation 4 of 
Section 5.4.2.2 specifically addresses measurement of entrainment 
rates. Staff recognizes that there was confusion between the two 
forms of ~monitoring" reco1m1ended (see response to COJl'l'llent 165}. See 
response to cotm'lent 154 for discussion of the conflicting views of 
compensatlon and the staff's approach. Staff believes that its 
recOl!lllendatlons for measuring entrainment are in accord with this 
conrnent. 
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r,vl!'rt t,>r c,.rp,n,<1• pr,,fit 11 &rc!"ptable provided that 1ny 
,idveHP l'l'll),H't• to th~ ruoun:• •re preYented or 1dequ1tely 
111it i sated, 

It i• thtrefon ucofflale-nded by the- 01!-pert•P.nt th1t pri•1t'1 
inirlal t"'lp'l,ni• 1,., plated on obuirlinc ,dequ,u iuti•atu ,;,f 
11nnu11tl fiah pau1ge 111 the propoud htilitin. A 11ort1litr 
t'tte niay then bl!! 1uu ... d 11nd th• j.,p,c:t of tN 1•1eu1,L 
Sh')u(d ,t ~ du• .. ~d CO$( effectiYe u that ti,n, • 
bioenginP .. •1,<e f,~ci1it1(1) could then be uublithed. ln the 
int,rim, uate fi.1i, and 1o1ildliflt 1gencie1 >1hould receive 
1nnu1l 111onet1ry <'°"pen~ation for re1ource enh•inte•ent to 
compenu[e- for E"! (u reco,amended in the DtlS}. 

J. Ff:11:C 1t1ff condudu that tht- high rt-pro-duttive potentl1I of 
giu1td sh,d ,nd (ruhwattir dn.1111 dictate, that lo1111e1 fro,a Vt 
viii no,t i~p•ir po(Nlatlc,n, of theu •pec:iu, Ohio Rivu 
buin 1treaffl, eon1idued in the DEIS ,nr l,tge, C:Ollphll 
1qu1tie t"eo•y•tet111, H• ny n1tur1l ind 11110-induted f1ctort 
affect theai. Thoe iricludt (but art ngt li • ited to) 
collftl • rcial n1Yig.ci.C1~, indu1trial vaur u1u and di1chargu, 
cliiia1dc utru1u, long tn • ,.,,u-r quality trend,, ind 
d0111ude ind induttrial pollution. In any giYen year, tho, 
faeton individually 1 eumuhtinly, ind/or 1ynersi1tiully 
influence popul1tion1 of aquatic life. The dear.a of i11pact 
reaulting fro• the addition of 1nC1thet • ortlli.ty factor (in 
thi• eate, EM) i1 i111p1a1ible to • ep1rate fro• oth1r hdou. 
In viev of 1.1hat i• <:urrently unknowg reg1rdin1 the 1bOYI 
hctou, DI could vu,- veil 1dv1r¥1ly i•p•ct 1iu.1rd 1h1d or 
huh111Ur drulll popul1tiont in any given )'Ur. 

St•ff conc:ludu thn a plan for • Onitoring fi•h popuhti.0111 
be i•plttiented to 11,u1bl i1h th11 dtectinne11 of com~naatory 
and mitigative ,meature,. It i1 the opinign of the Oepart1111nt 
th1t vhilt •tuditl to monitor fi,h tin h• de1igned and 
effected, Htributing population v,riationt co a 1ingl1 
i11p1et viii be COit prohibitiYI if not i • pouible. 
Attn1pting tn dtttn11ine the efhct of a apeeiflc • i.tig1ti1,, 
111euuu by monitoring fith popuhtion• {vhich •n 1ubjett to 
1 •yt"iad of i.nflu!!ncing hcton in 1ddition to the "target" 
factor in quettion) i1 u11re1li1tic. To be effective, 1uch 
Hudiu 111u1t conudu· th!! illp•ct of •It hcton influenc:i11g 
the fi1h popul1tion, in quution in order th1t the iap,ct of 
the 111itigati\le 1J1e111ure• in quntion • ay be identified, The 

155 
155. Staff recogni1es the complex nature of the aquatic ecosystems of the 

upper Ohio River basin and the multiple influences on fish population 
success that the coment rehtu. Entrainment mortality will be one 
more source of potential biological damage. Nonetheless, there is an 
abundance of scientific evidence that attests to the ability of fish 
species with high reproductive potential to compensate for relatively 
high mortality rates In many diverse aquatic systems. The DEIS cited 
one prominent symposium volume as an example reference. This: is not 
to say that there cannot be year•to-year fluctuations in numbers. 
Host "forage" species exhibit such fluctuations in the absence of 
entrainment mortality. When mortal Hy rates become excessive (e.g. 
during extremely cold winters), it may take several years for the 
population to rebound. In the meantime, predator populations may have 
reduced food consumption or switch to alternative prey. Staff 
concludes, however, that·entralnlll(!nt mortality of shad and drum i~ 
unlikely over the long term to be a deciding factor in their 
population numbers. 

Staff did not Intend to Imply that studies monitoring field 
populations of fish could be devised and implemented to attribute 
population variations to a single impact. However, the cumulative 
Impacts of hydropower which this EIS addresses should be reflected In 
population declines if the collective impacts are significant. 
Honltortng field populations provides an indicator of problems, the 
cause(s} of which must be established through effect-specific studies. 
Staff reiterates that the cumulative effects of several sources of 
potential biological damage to fish popuhtions from hydropower 
requires an integrative monitoring program as well as effects specific 
studies and mitigations. Such integrative 1nfomatton need not be In 
the form of massive ecosystem-wide studies, but can Include comon 
indicators shown useful In fishery management such as creel census 
(see reco1m1endatlon 3, Section 5.4,2,2). 
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01pHt1Hflt c:onttnd• thttt IKlnitor[ng !i1h pop .. lation, to 
1111lu1u niti&•ti111 "'•uurtt viii provide in1c:c\Jrltt, 
11ii1l11ding r11ult1 while b1in1 111:tu• ely up«n1ive, ri1h 
pop.,l1tion nonitorin1 1tudi1, to dtt • rmine the iap1ct of 
1tt1tr'1,,.ent 1hould M diainatotd H I b,ai:n-vide 
rtco-tndat ion. 

Staff 1!10 ttatu th/It •oduac• n11111b.r1 of fi1h killed or t 156 
i11,iur11!d t,y 111tnin09tnt 11outd CO'ltribut1 to pr1d1tion by 
g1.,.,1fi1h in t.iho11tu1 ind thut 1u1t1in hi1hly productive 
pr1d1t,:1r population,. Nall'igttion d1• 1 witho>Jt hydropover 
project• curr1,tly 1u1t1in highly productive pr1d1tor 
populaciont, It h11 not bun dt11ton1tut1d that the 1ddition 
of HI to the l!llisting tai ho1ater h1bit • tl wi.11 1i1nifiuntly 
iricre11t or "tu1t1in" prt1d1tor popul,cion, in n1vi.g1tion da • 
tli Jwat1rl, 

!1onitoring Ell thould .. , be initi.,ted until 1dequ1t1 
••till&tH of 1nnu1l fith puuge trf!' obt1i.nd. Out to the 
nature of the 1ite1, aionitodng of 1ntrait111u,nt cort,lity h11 
pro11en to be expenaiv, with reli•ble re11,1lt1 diffll"ult to 
obtain. 

11 SI 

5, ~• •entiol'led 11rlh1r, th• Depart•ent contider • adequ•t• 158 
Htiaatu of 1nnual fi1h pau11e • purequi1ite for 
te1tin,fdevelopi.ng f.ieh byp111 o, peoteetion 1y1t11• 1. Th• 
Depart• ent r1ca..end• that at leut two year • of operu ion H 
• 11 facilitif'I be dedltatf!'d to obuinin1 1ucll nti•• tu. 
Effective develop~•nt of a bioengineerin1 te•t facility co~ld 
then proceed band on 1p1tial •nd t1111por1l fi,h p• u • ge 
informati.Ofl. It ii reco-•nded thAt th1 phl'i uhrred to 
heu not be 1ubeitted to the c-iuion until the 
1bove-•ention1d 1tudie• 1r1 cOllpleted. 

Staff I• extreHly v1gue ngudl.ng thf!' bioenginttring tnt 
flcility. lt ii uot 1uted if the facility viii be locetff 
et one of the 1itu eon1ideud in the DEIS. lio nfennce it 
atde re1.rdin1 fundin1 of it• dev..,loplHnt, optcration ind 
1111inten1nce. 

5.l.,2,1 Recosi:1en<lation1 for R1crutio~l Re1ource1 

I. The D•p•rt•ent b11ic1lly eoncur• 
tlep•rt.ent r•cOG111nd• thJt the 

with thi• uction, Th• 
ref..re:nc, to lightina be 

I 159 

I 160 

156. Staff believes that injured fish will most certainly be consumed by 
predators and scavengers in the tallwaters. If there is evidence to 
the contrary (other than a few recorded cases in which the numbers of 
injured fish temporarily overwhelmed downstream consu~rs). then staff 
would be happy to review it. This food supply will contribute to 
sustenence of those predator/scavenger populations (food eaten could 
hardly do otherwise}. Staff did not assert that this extra food 
supply would stgntf1cant1y increase predator populations In navigation 
dam taitwaters as the conwnent implied. There is evidence, however, 
that certain predator populations are Increased below hydroelectric 
facilities, a fact attributed to entrainment mortality (e.g,, 
squawflsh below dams on the Columbia River; Northwest Power Planning 
Council, Portland, Oregon, annual reports). 

157. Staff agrees with this coment and modified the text in Sections 
4.J.2.3.4 and 5.4.2.2) accordingly. 

158. Staff agrees with this torment and modified the text in Sections 
4.1.2.J.4 and 5.4.2.2) accordingly. 

159, See response to coment 149. 

160. The text has been modified to incorporate these reconvnendatlons. 
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clarified in order th.it developnt unch!'r • und that it ii to 
be • ufficilc'nt to pu11it ni1ht fi • hing. Thi1 will incrnH 
th(' u1H opportunity at th••• are••· ,.cce• t 1)41th• froa tht 
top of the bank to th11 multi-hvel grouted/paved v1lkv17t 
ptullPI to the thou! ine 1hould be iricluded in the required 
deovelop10rnt1. Thr Dlc'ptrt•ent 1;ontend1 1uth p1th1 •hould IHI 
U, lOO feet lpiirt (1t. ll'Olt projec:t1). Thi• 1llov1 1ngh1n 
to 111tlH' freelv to the ,re• thty vi • h to (i1h • nd eliain• tet 
conflitt vith thnue tlready fi • hlng. S\lth p1tht • n 
currl'nt!y in plau, at Willov l • llnd L 1nd O t1ilv1t1u and 
h,,,. pro""" 11':fhctive. 

,\ .. 11j,1r co11cetn nn .,,,er1I project • i, that in• uffkient 
landt f,,r recrP1t1on.al dl",, • lop,nent and •iti11u(oT1 {durin1 
co..,,tn.ution) are de,ignar"d 111 project 1rea. Until phy1ic1l 
111odl!'lin1t i• c=pll!'r.f'd, tht loc:1tiot1 of recre1tiond 
dev,lop1Hnt1 cat1not be dettrmin,d. Often, land• owned by th• 
U.S. Ar•y Cor-p1 of Engineeu (COE) on the •but.enc tid• of 
n1Yig1tion d1a1 are not of 1uf(icient ewtent to 1upport th• 
rec:uation1l dnebp1tent1 ••ntioned In 5,4.l,l.l. The 
Oep1rt111t11t rec:oaaeernh that project 1rea1 of ell propotell 
projecu be uviev,d by 1t1H with thi1 i11ue in 11i.r1d, the 
Dep1rteent contend • chat thi • proble• i1 p1rticul1rly evldent 
it the Hildebr11k1, Horganto"'ll, New Cu•berl1nd 1 Calllpoli• and 
Tyg1rt project, ind th•t their proje~t boundariea 1hould be 
incr,1a,d 1uffic:iantly to en1ure adequate recre1tion1l 
develop•tnt • nd •itigltion. 

,\ppropri11te 1tate 1111d (edetal 
lhtJu Id bt JU nted con1u I tit ion 
re,ource 3gencie1). 

ri • h and "'ildlife 11g,nde• 
righu (in addition to "local" 

2, Thi!' DtpHt111tnt concun with thl1 requineent. 

J. Th, Department contend• th11t all penianent ind tl!mrorary 
in-riYl!f fi•hera•n ai:ceu d.,,,11Jop1Hnt1 and byp11t 1y1tem1 
,hould blc' indudd in hyduuil,;; aodeling required by the COE. 
1hf! Derart•ent h11 routinlc'ly uco•Htnded thi1 1ction for 
three bali( rea~on11 

a) To ensure that the location of the 
fishH1'11!1'1 hc:ilitie1 ""ould be proxi.,,l to 
ind l!ddys (both fro• the po.,erplant o1nd 
BJtt,111) that Yill concentrate fi1h at 

developed 
CUff('lltt 

the bypau 
location• 

161 

162 

163 

164 

161. In the event that sufficient lands are not available for construction 
of the recreational developments, a recreational compensation plan 
would need to be filed with the Corrmlsslon. Off-site lands for 
recreation compensation are unlikely to have any stgniflcant Impact on 
land use provided they conforn to local zoning regulations. 
Compensation for Impacts to recreation from project development could 
Include the provision of off.site recreational facilities and/or the 
upgrading of existing access facilities. The compensation plan would 
be developed in consultation with the appropriate state and federal 
agencies and filed with the Cormiission for approval. 

162. Text has been modified to incorporate the reco1m1ended changes. 

163. Conwnent noted. 

164. Recommendation 3 of Section 5.4.2.3 addresses physical hydraulic 
modeling of all permanent and temporary in-river fishing access 
facilities. Developers will be required to file a report with the 
Cofflfltssion which discusses the design and results of the hydraulic 
modeling and documents consultations with the appropriate state and 
federal agencies. 

Staff agrees that all facilities affecting hydrodynamics of the site, 
including the fisheries facll lties, should be included In the modeling 
done for the Corps. 
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•ece•uble to angl,u u1in3 the d,ve-lop,d fleilitiu 
(e-,g., • fi • hin1 pi.er • hould bf' loe • t•d ..,h,n fi •h 
e • n be e•ught}. lt i• for thi • r1H•On thU th, 
0.plH • ent re-comaendt!'d th1t WR0 bioloP:i • te 
partidp,u iti tilf' phy1iul • od,ling (It dn,rlopu 
e • P"'nH), •nd th•t 1urv,y, correbti.t1J fi1hin1 
,,ua:en vi.th flow1 be conduct1d at tbe undevelopd 
,iu prior to isodaling: 

b) ro e-n1ure 
inorhn 
CO£; Ind 

that the developed facilitie1 do not 
with navit"t ion and ne acceptable to the 

c) To ,n,,1re- thlt tll'"'poury 
(durin1 ci>n • truct ion) do 
n11vi11tion • nd ilfe occtptablt 

fi•her•an dtvelop"et1t • 
not inurhu vi.th 

to the COE, 

Th• Lh•pUtnt•nt eont.-nd• th•t bypauin1 500 cC1 u flow• S,000 I 
d, and tttlo"' vtll be in,uflicittlt at 111O1t faci.l itiu, Ind 
recCQIWend1 th• t l,000 er. b, ttleued below 10,000 ch, 

165 

l. the Dep.rt•ent buicd ly concur, with thi, uquireHot, but 1166 
doe, not feel it provide• aufficient dtt•il for •n•l71i1, 

6. the Depart•ent eonc"u 1,1i.th thla requireunt in p-rindple, I 167 
b•1t feel, that the filin1 of report• to the Co-inion ahould 

hl:l:.! 

oceuT at • peci.fi.c interval • _durin1 the lic• nac life, i.e., 
every ] to S yen •• tlu• to the length of the llctnae period, 
predicting aiu 1 nu•bee, type, etc, of hcilhie• neceaur, 
to lllt!'t!'t angh·r de,und ii diffieult, and r-.ua«n•ent of 
facility adequ•c1 viii pedodi.call1 M required. The 
requi.rellf!nt ahould •l•o di.ct•t• that appropriate nau and 
federal fish end vildlih agtnciu' eo111••nu 1tiall be 
indudtd in report • filed vith •the Co•luion. 

l. The Oepart111ent concun with thit r1quire11ent. 

~ 

I. The tlepert111ent concur. "'lth thi• require111nt. 

168 

165. Recot!l'llendatlon 4 of Section 5.4.2.3 has been revised due to the site
specific issues that would need to be resolved during physical 
hydraulic modeling. The final specification of flow velocities as 
well as the plan for maintaining these velocities In the tailrace 
fishing areas would be detemined during the physical modeling and 
consultations with the appropriate state and federal agencies. 

166. Text has been modified to incorporate additional details to 
reco11111endatton 5 of Section 5.4.2.3, such as the need to file a plan 
with the Commission regarding the provision of temporary fishing 
access facilities during construction, 

167. Text has been modified to revise recomendatlon 6 of Section 5.4,2.3. 
The recomendation specifies that developers should file a report 
every five years with the Co11111tss1on regarding the monitoring of 
recreational use at project locations. The monitoring effort and 
report preparation should be done in consultation with the appropriate 
state and federal agencies. 

168. COtmlents noted. 

'( 
~ 
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!h, t:•i• D. C.ohtll 
hgr to 
July 21, l~l!ll 

I. lllr Dtpart111rnt concur• 11\th till, rrquiuettlt. 

,. 'Illa o,p• rt!!!rnt ,;oncuu 11i th thi1 uqul tHll!nt. 

'· Tht ~p1rt•rnt eoncun with tt,i1 ,rquin111ent, 

,. fhr Drpatti:irnt C'OntUU witt, thi1 nquin1Hnt. 

•• Thr rrco-rndu io11 '" eont1•in1tff 11tdi-nt t••t in1 ind I 169 
di1po11I I pl1n1 i• nti,f • etor)', HowrYtf, '"' d,vrlopu 
11lo11ld .al •o ,, uquired to t.,>J'IU\ t vith ... Depaft• rnt 
cot1crtnin1 te1tin1 proctdurr• and ruult1 and <h• di,pc,ul 
pl1n. 

7. The. Oep.rt11rnt concuu vith thi• rrq11ir11111ent. 

8. Thr Depart1trnt ucom• endt that the deY1,IO~f <:on,ult with 
ruourer 1grnciu n•1uding thr 1uit1bility of di1poul 
•itet, If du• ed nrcuury (due to rnd,ngutd 1pec1et, 
uullent ui1tin1 habit.at), 1ltrrn1te 1it1 de1ign.a.tio11 or a 
habit•_t 11v1luati.on ••Y br uquired. Thi, viii in111n thlt 
1poil dl1poul vill not rreult in dutruction of val1'-lbh or 
irrep\1crable vildHf• or H • hrtin habit• t. 

170 

171 

the Dt<patt111,nt h11 con1i•tently ue(lmlended th1t clun rock I 172 
1poil br utiliud to eon• truct inwri•ur develoi,.Mtl {e,J, 1 

piru, 11nderv1t,r re • r1 and Inn for fi • h covu), the 
Deputaent ueoac-1nd1 the 1taff ptr-.it auch fluibility in 
•poi.I di1poul provided it l• r,cc,..u,nded ind 1ppr0Yrd by 
1ppropriatr 1t1tr and f,drral r«1011tct! 1g,11d11, 

A pl,n for reY•getation • hould be dl!'vitloped in ea,• bin• tion 1173 
with ltr• 9; Control of no1ion, dun and 1lope • ubility, 

9. Sedim«rit control plan• currently 1uti.ittff to tht< ~partmnt ( 174 
rrquire Yegeutii;,n ind 111innnence plant. If lt•• 8. ind 9. 

It. 

are not COlllbint!d then the re•egHltiDn tnd •• intenancr phn 
required t,y lte• 8 1hould be 111balittrd to W1ter llr:touru 
1g1nci11 in 1ddition to tho • e 11encie1 li1ted. 

Cumulative tfhcts on fuh w The auff u1u• r1 po1itiHI 
i11pact1 oi, uerutinn1I f11hing opportullitiu frCM 
h)'drQeirctr1c devtloparf\t, Thu ••Y or •ay not be th• caH 
it evrry ,itr. txcelhnt fuhil'lg !low uut, at •1ny lock(1) 

175 

169. Co!Tlflent noted. Text has been modified. 

170. Coment noted. 

171. See response to comment 1105, 

172. Staff agrees with the cmrment. See response to co11111ent 158. 

173. Conrnent noted. Staff recol!lllt?nded that the revegetatlon plan be 
developed 1n close coordination with the erosion and dust control and 
slope stability plan. 

174. Col!fflent noted. 

175. Starr discusses potential impacts to sport fishing from changes in 
fish habitat quality in Sections ,4,J.l.6 and 5.1.1.3, Although the 
new public fishing access facilities could greatly Increase the 
potential fishing use in the basin. staff acknowledges that project
lnduced tmpacts to fish habitat quality, which would occur with the 
projects as proposed, would need to be mitigated to maintain the 
quality of recreational fishing in the basin. 

~ 

~ 
~ 



'1~. l.,H~ l), l,.hhl'I! 

P.lil,f 11 
Jul:-- 21, l~t'.S 

III. 

Jnd d1111 t11ih,r,tfU. 
ute 11nd harY•U. 
cosp•n••tt for 1111 
eon,tructi.on and it 
al good, Ntt•r, or 

llut ii r .. rlett•d by upldly incnuina 
Tnpcrary fi1hin1 (ad litiH will aot 
(i1hin1 opportunity Iott dudt1g projH.t 
it not curuntly ltn""'" if fi.1hin1 will k 
"'one • her the projec:t• are conttruu, •• 

Should fi.thing ucrution and/or auce,u i • prove u hop,e4, 
ritcreui(HIII fi.1h h• n•••t will inel'••••• Thi Depart• ent ill 
ehargtd with lllllnll!Hl!l'lt of thlf fhh -popului.on, ia, w .. t 
Yirgini• 111ter1, and i,ill takl! action to rl!duee reerutiooal 
h• rv11t i.f 11eeeuary, A • orit de•irable 1olutio11, •• 1t1t-4 
by 1'£MC uaff (pa11 S·11 hr. 1) would be enhanee• ant of 
11,t~,r ,nd habitat qu.tlity and the rtd1,1et.ion of other 1ovrtt1 
of .. ort,lity. At ttHed urlier, the Drp• rt • eM eonaihn 
fi•h habitat and population enh,nee • ent u lnt•tnl 
cOBiponent • of reeourct • itiguion pror.r••• to be furidad by 
monetary co111pentatlon for [fol. 

The- Depatt.rient dou not concur with utff 
provide Ei,hing ac~eu dudn1 eonttruction 
i•p•et to acceptable tev1l1, Whan c:oncurrent 
t>nin project • i1 con1ideud, the probln i • 
Dep•rteent reco-•nd• that con.truction be 
edjacent projectt to reduce thit i•p,act, 

th•t plan• to 
vill reduce tbi.t 
conuruction of 
• 11ni.fiH, Iba 
"1uuer1d" •t 

176 

177 

tV. the- Dep,rtment eonttnd• that 1pillage ueo-•ndatio11t "'"• I 178 
ao• eti••• ba•ed on ln1ufflcil!nt data. For thl1 r._.ton, 
1pi.lla1e (SOO cfa It Opekitb, 5,000 ch at \HIio., ht.nd Ind 
S,llevill•, 11nd 6,000 eh 1t G1llipoli •) it reeo-endtd u11tll 
e definitive 1tudy deecnutr • u:• the 1pilla1e ••ountt, if anJ, 
th•t IU nud1d at theU situ. 

A• 1 ,uttu- of neord, the Dep•tt•e11t <>bjeet1 to th• action 1179 
taken by FEIIC under co-iuion Order l.64 "'hich tira"i.,,d Stat• 
401 Certification for the lilted project• in Wut Vi.r1i11i1. 

V, The Oepart • ent i, utr•• tly concerned regnding 1tarnenu in I 180 
the 0£tS which contend thn c:Oaaarnt, 1upplied by H,h arid 
wildlife agel'ldu on the DEIS 1o1ill be con• idue<:I the eott 
current reco-end1tiofl1 applic•ble und1r tM Fi1h and 
Wildlif• coordination Act (FI.ICA), Tht Depart• ent hu 
1ubl.itttd det • ihd co•entJ on ueh project 1ppliution 
withi.11 iu juri1di<:tion. Initial FWC.+r, eo•u•nt1 hive bf111 
filed on each proj,iet tt viii •• dditioflcl c:o•ent• vhn 

176. Staff agrees wtth the colm'lent. Recreatlona1 fish harvest at 
hydropower projects could certainly increase as a result of improved 
angler access at fish habitat-enhancing features. Staff anttcipates 
that the fishery would require management attention by the WVDHR and 
other appropriate state and federal agencies. Staff belteves its 
reco11111ended actions would enhance water and habitat quality compard lo 
project developments as proposed and would lead to mln1mtzatlon of 
entrainment 1110rtalHy: actions depend on recoimrended testing of fish 
protection and guidance devices. Monetary compensation ts recomended 
by staff as an Interim mitigative measure and as a possible long-term 
mitigative alternative for constderatfon following testing and 
evaluation of fish prolctton and guidance devices (Section 5.4,2.2). 
See response to coll'lnenl 154. 

177. See response to comment 1143. 

178. See response to comment •145. 

179. Your objection is noted. For discussion of the status of water 
quality certification of the projects 1n the study area see Section 
4.7 of the FEIS. 

180, See response to co1M1ent fll. 
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'h. Loi• o. c.1,;htll 
f'~g, 11 
July 11, l9tl8 

aCCOIIHl'Odatl! 
dt11elop,11tnta, '" foruuble potut iii recrutioul 

.:.. \.Ii.II.» .. ,,i.,ml L <,.,d., \), •• },14) .• 1 .. .- Li,p1rt • ent duo not 1186 
concur with the "tero •pill flow" reto•Hl"lded hen, '"d 
contitnd • • •ini•ufl of 5,000 ch 1hould bit 1pl.lhd Ul"ltil 
thorough uudle1 ire c:omplet,d, hro or in1ditquat11 1pill11:• 
"'-'l rnuh in reduced 00 concel"itUtion 1nd viol1tioo of 
1nt1-de1r1d•tio,n Jt1nd1rd1. 

~. hllevillt L •nd O (S,t.,Ll}) Thit Ceputaent do,u not 1187 
concur with the "tero ,pill flo"" r11co-111"idtd htrt, and 
col'ltenda • eini11u,. of 5,000 cf1 1ho11ld bt epilhd untU 
thorough 1tudiu are completed. z,ro or in1dequ•t• 1pi1l11e 
siay ruult in reduced DO conctntution ind violation of 
1nti•degradation 1tand1rd1, 

6. C1llipoli1 Lind D (5.t..,).16) •· The Depart • ent doet not 
concur ... ith the "ter,:, • pill flov" recoom• ended here, and 
contend • a • iniaua of 6,000 ch •houl4 be epilled until 
thorough nudiu an c011plued. Zl!ro or inadequ,u 1p{ll11• 
••Y r•• ult in reduced DO ronc,ntration ind vioJatioa of 
1nti•de1radation etandard1. In addition, the lack of • pill 
flov •t the thru hdlitit-1 above uy l'educe the 
volatili.ution of organic, and contaainant Hteriala that 
potentielly occur• at thea, faciliti1a. 

Il. The iuue of hydropover i • pact, on loekage of re;:rutiond 
vu1elt wu not addreud by th, DEIS. Should advern 
i • p1eu occur, they would adveuely affect uere.ci.on on the 
riv•r• included in the aruoly1i1. 

Specific Coment• 

Page 2-25; Par. ) The t>epart•tnt iqintaint that the 
applicanu ahould be required to inat11l • blank pipil"lg 1y1tu during 
initial conatruction for laur in1ullation of air/011.ygen injection 
•)'• tea• ,hould they be re:quirlit, deemed necu • ary or de1i.rable, 

Pa1:e )-19; ).1,6,l -- Several 1peciu vhich • ay 0(CUf in the 
projecc uu have been da11ified by the u.s. Fi•h and Wildlife 
Service u Category 2, Category 2 ii co• priud of to• fo, which 
propo• lrtg to lilt•• endangered or thrHtened 1.ay be 1ppropri.au, but 
for vhich conclu1lve data•• to biological vulnerability ,nd thrtat 

1$8 

1189 

I 190 

1191 

186. See response to comment 1145. 

187. See response to C0l"'t!lMt •145, 

188. See response to comment 045. The response to colllllent #104 addresses 
project effects on volatilization of contaminants. However, dams that 
aerate very little are also expected to have negligible effects on the 
concentrations of volatile chemicals. Aeration at 0pekfska, Willow 
Island, Belleville, and Gallipolis dams Is low because little air gets 
entrained In the water as it passes the dam, even though high 
turbulence occurs. The lack of air entrainment also restricts the 
transfer of volatile chemicals from the water to the air, so 
hydropower at these four dams Is expected to have negligible effects 
on volatiles. This point has been clarified 1n Section 4.1.1.2. 

189. Section 4.1.3.S addresses potential recreational boating Impacts from 
the proposed projects. The issue of adverse hydropower impacts on the 
lockage of recreational boats was not specifically raised during the 
scoping process. Physical hydraulic modeling required by the Corps 
should ensure that the projects will not significantly Interfere with 
recreational navigation and/or lockage. 

190. The reconwnendations on water quality (Section S.4.2.1, reconvnendation 
0) have been amended to recommend projects be built In such a way that 
installation of mechanical aeration systems ls not precluded. 

191. Text has been modified. 
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"'·· Loi, 0, Cuhell 
Poe 14 
J,ily 21, l9H 

ut not currtritly n • iltble. Thtu 1peci.u au: blut 1uchr 
(Cycleptut tlong • tu•l, .. vlck'1 vun (Thryo,unu ~), uuun 
woodut {Heoto• a flortdu,1 aijfifttr), riorthtrn lon1•eared bat 
(Hyj'ij •• ttntrtot1•i ~,), IIH • ooted •yoti1 C"yoti1 hibii ), Nev 
tng •n cottot1t11 ylvi.1t1u• tun1ition1litl, ,nd uh•andar thtil 
(5 i•ptofla iu tnabigu•). 

l'l1e J-211 Ttbl1 J.t.6.1 •• Th'., ublt thould bt Hendad to 
include R.afi.nuqu•'• Bi1-eaud bat Phcotut ufinuquedl found ln 
Wett Vi.rginit tnd vith ltttu• (,SC); the Golden • ouu Orchrot-ul 
~ alao fou11d irt Wut Virginit and vith (,SC) natut, 

Page l·ll1 ri1un J.t.9•l •- Thi• photo1raph dou not depict"'" 
Cu• bitr hnd L and O. 

Pase 1-,41 Par, 2 •- Tt,, 01p• rt1u11t dou not c:o•plettly conc11r 
vlth theu 1tttif• 1nt1 bec1uae tp1ti1l and u•portl fitb turbio• 
pllugt •od • ortality hav, not bun adequauly inv11ti11ted, 

P• 11 J•J51 J.2,l,l) It it 
int1r•n1vigttion pool 110ve• ent ha1 b••n 
D•p•rt•ent c:ontend1 thu 111ch •ove••nt 
potlntitl for thi • tptciu, 

u,ud htre that ••te11tive 
doc1,1•1atad for vii l•Y•· Tba 
ilidicatu high entr• inae11t 

Pao l·H1 ],2.).9 H }lot 111 uuger 1p•Wtiin1 hablt1t1 have h'n 
ld111tit i1d, The Dep1rtu11t ,;;011und1 that uugar 1 p11tic:1,1l1'1y u 11,11 
tnd hr,..,, mat be highly v1,1ln1ubl1 to DI, 

Pat• l-l61 ),2,4 hctution1 Par, 4 •· Tht Depart • el'lt contendt 
that fI1hing recrutlon viii b1 • dYeruly i • pac:ted •t uc:h lit• 4uri.ng 
conttruction in 1pit1 of teepoury fiehing hdli.tiu. Te• poury 
faeilitiu • utt be con•truc:ud dowi•tua• of the poverhoun loe• tilXI, 
Th• ITf:t •o•t i111p,1tted by ton • tn,ction i, 1110 where mo1t fi,hi11g 
t,ll,11 pl,.e"! •t at1 undevl!loped uilvatar. Concurrent tot11truction 
co• pound1 thi I i•~c t, 

Pac• J•671 ),5,l,l h Thi i1p1ct of pou11d1! DO de&radl!tion on 
fr11hva Ur • une 1 pop1d1t ion• ehou Id be tddreued. 

P11e 4-91 Par. 6 -- The Depart • ent cont1rid• that I blank piping 
t)'tte• thlt "ill par.it Jaur in1t1llation of ,1ir/01tygen injection 
1y1t••• 1hould be • component of 1ach poverpl1nt. 

191 

193 

194 

19~ 

196 

1197 

1198 

1199 

192. Text has been modified. 

193. The captions for Figures 3.).9-2 and 3.I.9·3 were inadvertently 
reversed in the Dr.IS; these have been corrected. 

194. Text has been modified in Section 3.2.3.1 to include minlml1atlon of 
mortality {e.g., entli!,inmcnt mortality) as a protection 1n addition to 
habitat and water quality, 

195. Staff agrees with the co11111ent. 

196. Staff does not agree that Sauger eggs and larvae are highly vulnerable 
to entrainment mortality. btenstve studies of egg and larval drift 
at steam electric stations (fSE )987} in the study area have not 
identified sauger eggs and larvae as abundant components, Sauger 
spa11min9 is generally In the tai)waters rather than in more quiet 
pools above dams where drift would be Into turbines. Spawning is 
early In the year during relatively high flows, much of which would 
not pass through turbines. 

197. See response to col!lllent '143. 

198. See response to co11111ent 138. The potential impact of DO degradat Jon 
on freshwater mussels has been addressed and has been included In the 
text as Sec.lion 4. 1.2.5, Assessing the Impact of Dissolved Oxygen 
Change on Freshwater Mussels. A more complete distussion of lhe topic. 
ls included In Appendix I of the FEJS. 

199. See response to co!l'fllent 1190. 

w ., 
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M~. '·"'" U, r ,~h,·I! 
p ,,_,, I', 
./u\y JI, 1·11111 

P•RI' lo-II; 1,.1.1.1.1 Sl~I"' S!11nd1trch fl,in I)-· Wl'lt VLrl(ini1'1 I '°o 
regul11tivn, 1pl'{if~. 1h11t e~1ttinM, v,tl'r qu1l1cy un !lh,o Rivu· b.uin 
1tre1111 con•1der,.d ,., thi1 DEIS not be ,h,:r~d•d. 

Page lo-1'q hr. lo -- rl•t Dl"pHt•ent nmt•nd• that eli•ination 1201 
or 1pill1,:e flo"'' at Op,eki•~•, ~illo"' IJl•nd, B .. Jleyi\!1 •nd 
C•IHpoli, will fUult in t'li,aination of inLpOrt.t1nt ,u.,,ur and hi! 
h1bit1t1 It thl"IP t.t1ilv1ten. Thi' [oliowin11 lpilhge [low1 ,11,e 
reco-•nded: 

1) Opeki1lo:1 •- 5'l0 ch1 
t>> Wtllo" hlaid •• S,000 ch; 
c) hllevill, •• ),000 ch; •nd 
d) C.t1llipoli1 -- 6,000 cft. 

P1ge 4-25: hr. ) -- The Oeput111mt uco,i:uund, that initi•I 
1tudiu bt pri•arily conc1rntd '-'ith obtaining 1dequ1tr uti••tet of 
•nnu,1 fi1h p11uge ,t all unit• to detenin• tht ir..1nit1,1de of the 
probh11. 

hgt 4-2S; hr. 
punapcuoiu i.n 1utin1 
been docu•ented. 

61 Sent, I -- The D111partHnt ful1 Staff i1 
entuin11ent da•agH are loul, Thil ho not 

Pag• "·26; Par, 5J Stnt. 1 -· The Depenuot eoneun vitb 
thia untenca and fnla it 1ub•t1ntiat111• th need for deteniinin& fi•b 
pa•uae utu throughout the year. funher1t<1u, tM location of 
po111rrho1au ttear the •horalitt• ••Y influ1H1<'111 a diaproportionate nu• bu 
of H1h to pu• through the powarhouu ruh111r than tM aatu. 

201 

203 

204 

Page 4-28; Par, l; Se,a, " -- The R•cin, Study nhrud to 1105 
htre dealt 1,dth fhh • OVlllllll!!nt d1,1dn1 • few IIOllth• of th• Y••r. h i• 
nated eltetmere (p•&• lo-Joi par. I) in the DUS th1t thi1 •tudy i, 
inconelu1i.Y111 and, therefore, qu,nti.talive conclu1io111 e,nnot be dr,1111. 

;age "-2ijl Pu. 6 •• Th• 
•u-•ry pre•ented here. N,ith,r 
• ort,1l ity hau been ,nti11ated for 
the inhueot fr•Jil icy of iu11y 
aortllity could be hi.gh. 

D•r•rtmt11t don n"'t concur vi.th the 
luv,I li1h p1111g1 nor ,ntui1111111t 
Ohio ltiYn buio faeilitiu, Oue to 
1peciu of hrul fhh, turbine 

1206 

hge 4-28J hr. 7 Staff concludu hen that 1ince 1207 
well-defined fi,h puugt information i• • bunt for ui• ting 
facil itiu, n,onitoring .at no, projtctl ii necuury. A 110n logictJ 

200. See response to com111cnt #39. 

201 See response to comment 1145 concerning effects of spill rlows on DO 
at these projects. Complete elimination of spill flows will, indeed, 
affect downstream fish habitat. The flows recoonended in the coment 
might improve habitat, although no justification 1s given for why 
these flows arc reconoended, The text has been modified lo Include 
crniwnent on spill flows for fish habitat. However staff believes that 
for these dams, the turbine discharge would provide adeQuale habitat 
tn the same general area (Section 4.1.2.2.3). 

202. See response to comment #157. 

203. Entrainment damages are clearly local in the turbines of each plant 
and not distributed through the river as are impacts of lowered 00 
concentrations. Staff has stated in the paragraph referenced by the 
co11111entor that these local damages can be cumulative In the entire 
rlver system. 

204. The shoreline effect ls discussed in Section 4.1.2.3.2. 

205. The sentence In the text regarding species entrained has been 
amplified to Include the points made In the cormient. 

206, The sunnary referred to tn the coimtent dealt with vulnerability to 
entninment and not mortality. Staff has sunnarized the pertinent 
literature and has based Its suwnary on tt. The review in Section 
4.1.2.3.2 Indicates that an abundant scientific literature attests to 
the resistance, not vulnerability, of egg and larval stages of fish to 
physical stresses of entrainment. 

207. The colTl'llentor has repeated the staff's recormnendatlon -- monitoring 
will be necessary to determine the rates of flsh entrainment, I.e., 
~f1sh passage rates~. 

~ 
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Mi, Loi, o. Cul'iel I 
P•!t" 16 
July 21, !988 

conctu,ior, i1 tt,.t •ince no veil ddined fi1h p11111• ratel •r• 
1vtilabl1, [iah puug, lludiu thould be cooducud, 

P11• 4-JO; Pn. 4 -• 1he D•p•rt•l!nt doe, not concur th1t 
tu of no concern 

The Dtptrt .. nt 
to Hti.Matl •II 
turbiffll' c:tHad 

dtHIH to urly plcnktonic Ii.ho tUgu of fittun 
(Nud upo11 ttudh• tt ttre•• electric atatlontL 
contend• hydropovar developer, ahould conduct 1tudit1 
and l1rv1I pu11ga through turbinu and ttti••t• 
111ort1lity u1ing ~ or hboutory u,u. 

I'"" 
flag, 4-)01 P,r. 5 -- Conclutiont In thit p1ugnph au buff 1209 

upan 1tudie1 Staff coriterid are intaoclu,ivc. The conclu1ion thct 
prolific 1p1\IO<!U tin e1:-tpe1111ta for turbine c1111ed aort11lty when 
other •ortali.ty ftcton dtec:ting the popultrion 1r1 Mt knoti111 ii 
pretuaptuout, 

Page 4•32; Par, l; Lut Sent, -- Studiu to data ue not 1110 
tonclu1ivt ind the fi1h 1pecie1 ~o,t rre~uently entrained on 1n 1nnu1I 
b11i1 have not been detenined. 

Page 4-3); hr. ) Thit ptrtguph tttt .. thtt 
re1ource1 11iJI be • 1r1h11led ",,. to •el act, con,ttuct, 
evlluHa •n1i.nt1ning prototypu of fi•h 1uidanea 1)'1te• 1 
Departeent cont•nd• thct cl1rific:1tion of thit 1entenc:• it 
for •olu.,tion. 

ugiontl 
tHt, tod 

" Ttt. 
.--,ulud 

It i.1 then ,t . .ted th•t prou,typ- • ''th•t 1<or1t." vill be in1t1J led 
in full .c•l• on newly co1utNcted (opeuti.na) projectt. Thil 111u.u 
the • bove referenced pro jectt ,::en be du iln«d 1nd co111tructed to 
acco-od • t• • 1y1te• of currently unknM"n duian, it.lthou1h paragraph 
5 of thit PIil .c,tu thtt phntt will tte duigned to ICCO-odH• 
variou1 pouibl• byp111/deterrent d,:,vic111, th1 Dtpnt•ent que1tioa1 if 
project, c•n be effectively de11gned tfl per•it retrofitting for 
unkn~wn eventualitie1, 

Sentence four of the p•r•cuph tt1u1 that itntr•in••nt louea ••:, 
be detenined to be Jov (or pruu,:ublr hiah) by -,nitorina, A• • Uted 
earl hr, the Department do•• not hel th•t fith populttion •Onitorin1 
Cll'I tutceufully identify or qu•ntify ti'!. The Dtp•rt• ttnt e• ph• ¥i-.:u 
that fi1h puuge 1tudie,, nthl!r than fi1h population .,,nitotins, 
1bould h conducud, Stiff dou not identi.fy , pouibh •itigation 
• ltern1tive thould tH be detentin•d to bt. high and if no ,yu••• to 
@liain•t• Df are proven df • ctiY•. 

111 

212 

208. The text has been modified to include the desirability of on-site 
studies of damages to early life stages of fishes in turbines even 
though staff has sumnarized the scientific literature that provides 
evidence different from the comnientor's view. 

209, See response to corrment 1155. 

210. Cormient noted; text has been modified to include mention of limited 
sampling. 

211, See response to conrnents 15 and 66. The feasfbllty of fish protection 
technology and retrofitting to a completed facility is uncertain and 
will remain so until attempted. 

212. The c01t111entor has incorrectly interpreted "monitoring" to 111ean 
monitoring of fish populations in the field. Staff referred to 
monitoring of fish passage and survival in this Instance, Staff also 
clearly tdent1fied compensation as the alternative in the same 
sentence. 

~ 

m 
~ 



"14. Lo, 11 l>. (Htu!L ! 
P•g• 11 
July 21, !%!\ 

Page 4•311 far, 4 •• Staff doea not 1tate if the bio•ngineerinJ 
te•t facility ,aentioned tare it to be \oi:ated at one of thl' propo•d 
ptojecta • entiont'd in thi • D[lS, at a yet to be planned facility, or 
at an e,riuing h.:ility. f<Jnding of facility conttru.ction, operation 
and ••intenance are not di1c<J••ed, 

Page t.-)); hr. S •• See Hrl ier co••ent, (hge t.-Ji Par. )} 
regarding the propo1ed bioengineerinJ te1t facility. 

4-33; Par. 7 The DepartrHnt rtc01Pends that flab hge 
acreen1 be 
well u that 
• ortality of 
and fat 1 i1 

in11talltd on the Tygart project to nd11ce w•lhye EM H 
of other fi•h••· Stsff's conclueion th1t onl1 •inor 
I i•h through turbines i, e•pectl':d during 1pring, ,u_ar 

11n111bata,uiated •nd not baaed on any infonution known to 
the Depart,umt. 

P•ge 4-)4; P,n. 2 •• 11.ecuational ri,hing viii 
of Gallipoli1 L ind D due i• pacted at the lock aide 

devitlop•ent, 

Page 4. 34; Pu. 3 See •bove co-ent. 

be ,. adv•uelJ 
hydropover 

P1te 4-J4; Par, 4 _,. Su co-•nt concuning additional •iai• 1a 

recreational denlop• ent1 (S.4.2.).1.). 

Pate 4-40; Ty&:ut 7)07 and Tyg.-rt 7399 -- The DepartMnt i1 not 
uthfie-d vith recritational de•elop• entl propoud by either applh•nt 
1t thh •ite. lloth projecu vi.11 require revlaion of their pl•••· 
the at.ff recogniua Depart-nt c:oncerr,1 reguding i.nauffic:ient Janda 
for racreational dei,e lop-nu, but doe, aot reco-•n.d a couue of 
• ttion, 

P•1e 4-41; P1r. ); 4.1.J.2 -- See earlier co-enta (S.4,2.3,3) 
regarding bypu.ed flov,, 

Page 4-471 4.1.).); Sent,, ')-8 -- The Depart • ent dou not 
concur vith thHe ttat-enta in vitov of other 1tau• ent1 i.n the 
doc:u.ent concluding that • ltig1ti•e- aeuuru for recreation loat 
durina con•tr11ction and due to concurrent con1truction are • dequatel1 
• iti11ted. The: Depart• ent h not • v • re of 1lt11trnative • e1111u1 that 
would " ,,, in 11(11H • anner be beneficial to recrutional fi1hing in 
the region Thia recoc=unded •itig,tive ••Hutt ii not 
• ufficiently dncribed b)' ,taff to pl!r• it evalu.• tion by the 
Oe-part•t!!nt. Stiff doe, not defin• the ter• "local re•ource 1gency." 

213 

214 

1215 

216 

211 

213. Staff stated In the beginning of the referenced paragraph that the 
bioengineering test facility would be •located at one project (or al 
most, a few).• It is premature at this stage to determine the slte(s} 
most technically suited to the needs of such a facility. All new and 
existing sites could, tn principle, be considered candidates although 
special design features could be accomodated most easily at a new stte 
rather than an existing one. It Is also premature to assign funding 
responsibilities. 

214. Staff relied on local agency biologists for the opinion that walleye 
at Tygart are not likely to be entrained at times other than when they 
are now flushed downstream intentionally. The text has been modified 
to reflect the co11111entor's view. Staff recommends measurement or fish 
passage and testing of screening devices or other measures to m1nlmiz~ 
entrainment of fish at Tygart (Section 5.4.3) as a special case of the 
general recormendations on aquatic ecology and fisheries {Section 
5.4.2.2). 

215. Recreational fishing ts more prevalent on the abutment side of the dam 
than it Is on the lock side of the dam. Potential benefits to 
recreational fishing could occur from the proposed project by 
Introducing tailrace flows on the lock side of the dam. Short,term 
construction impacts to recreational use could occur, but such Impacts 
would probably not be serious due to the large amount of recreational 
land acreage on the lock side of the Gallipolis lock and Dam. 

216. See response to comment 1161. 

217. At project sites having small areas available for construction, It may 
not be possible to provide access during construction because of the 
limited land area. Compensation for Impacts lo recreation during 
construction at these sites could include the provision of off.site 
recreational developments and/or the upgrading of existing access 
facilities. Recreation plans would need to be amended accordingly 
after consultation with the appropriate state and federal agencies. 

G 
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~ 



!oh. L1>i• IL t:,-h,-,\1 
hge lfl 
,July ll. l':llltl 

Thi• ,hould Include th, bepart~ent •nd other 1ppropri1111 feder1l and 
ttate fi,h and v1ldlif• agencie,. 

ta111 4-SOl hr. 
conclu• ion• r111•rdin1 EM 
S.4,2,2,2. 

-- Thll! Dep1rt•11nt doH not concur vith •utf 
prit1er1ted h11u1, See co-•ntt concernint 

Pa111 f,.S); Pu. '.\ •· lt i.1 • t,ted tt.u th.t hydTOp()WU flow, 
••Y imp1ct co-erti•I n • vig1tion by 1lowin1 lock11e ti••• ere1tin1 
un11f11 condition •• The conr11nd1 that • 1re1tn· potitnti.11 exi1t1 to 
1dv11nely i .. p,ct locl<age of nonco•11n,i1l {r11creation1l) craft. 

P•a• 4~71; t..1.6,8 -- The Deput•Hnt contend, 
di.1po11I of ch••n rock fill to con• truct pien, dikH, 
r • efa, etc, could be I benefici1l • i.tig1tiv11 ••••ure, 

th1t in-river 
fi1h eovu·, 

llabit,t ev1luation proeedurH 1uy be n11c1111Hy at c,rtain upl • nd 
di1poul situ. See co-ent conu,rnina s.4,l.S.8. 

Plge 4-11; 4.l.6,9 -- Th• D-,p1rt•ent nco-end • that developer• 
bi! required to phnt tun1• iui.on line rightt-of-11•1 to lo1r-grovina 
thrub, benefici•l to wildlife, Staff • erely conclude• that thia vould 
reduce i • fMICte. Tt • n1•iuion Ii.net thould bf: ch.red and •• intained 
by • echanical uthet than che• ic•l • e11n.. 

Page 4-71; 4.1.6.10 -- the !elleville L and O project (Mo. 
69)9) will al•o require nev road •nd rai.lroad er0Hin1 conttnaction. 
The required thi• to eli • inate exitting conflict, M!t1reen re1ideot1 of 
Belleville and current uun o( the tai.lwatu 1rea. Th• ui1tin1 road 
through Belleville i• priv1tely owned. 

Page 4-111 4.2.1 -- The Ohio River i.1 dui1n•ted bJ the Suu of 
We,t Virginia •••high qu•lity 1trH•• In thh iottence, w1Ur 
quality 1t1t1d1rd• including diuoh•d oxy1en, lfl! eupnudd by the 
St1te'1 anti-degr•datioo uandard applied co hi&h 'l"alit,,- 1trH••· 

Page 4-82; Cau I •· Genentin1 on th• reco-ended flow, vould 
viollte Wot Virgini• vater qu,li.ty reguhtion,, The Depart-ot 
rec~end1 • thorouah vater quality 1tudy at Opeki1k1 1 Willow l1l1nd 1 
BellevLlte, and G1llipoli1 •fter the plant• are oper1ting. 
Appropriate flow thou Id be 1pill1!d at thitu •itu until the 1t1,1dy i.1 
c0111pleud and hnal rf't:0-end1tion1 are filed with the Couduion, 

1218 

219 

1220 

1221 

I"' 
1223 

I "' 
225 

218. COll'fllent noted. 

219. Text has been modified to mention potential impacts to r-ecreational 
boaters. No direct Impacts to recreational boaters from changes in 
flow patterns is expected because recreational boats are generally 
much more maneuverable than barge tows. See response to coment 1189. 

220. See response to comment 158. 

221. Revegetation and erosion control plans at upland spoil disposal sites 
developed in consultation with appropriate state and federal agencies 
are recommended (Section 5.4.2,5). The necessity for habitat 
evaluations will be determined on a site-specific basis. Thirteen of 
the projects include proposals to use existing connerclal landfills or 
abandoned strip mines as disposal sites {Section 4.1.6.1). With 
appropriate planning, wildlife habitat could be enhanced. 

222. Recommendation 8 in Section 5.4.2.5 specifically requires revegetatlon 
In transmission line rights-of-way using low-growing shrubs and trees 
native to the area, Mechanical, rather than chemical, means of 
clearing for transmission line rights-of··way construction and 
maintenance ts also required If at all feasible. 

223. Te~t has been modified 1n Section$ 4,1.6.3 and 5.4.3 to incorporate 
the reco11111ended revision in the project access route. 

lhe recorrrnended new 450 foot-long road crosses the slough at 
Belleville. This slough is a feeding and resting area for migratory 
btr-ds and is a feeding and spawning area for- fish. The developer 
should consult with OONR, FWS, and Corps before final development of 
plans for the road to determine the final placement of the road 
through the slough (recolll!lendatlon 15, Section 5.4.3), Any necessary 
alterations in the alig!lll'lent of the road and other site•speclfic 
mi ligation to minimize Impacts should be discussed with these agencies 
during consultation. The developer should obtain all required permits 
before initiating construction. 

224. See response to comment #39. West Virginia regulations do not 
necessarily preclude minor degradation of waler quality. 

22S. See response to conment 1145. Staff believes that effects of West 
Virginia's recormiended spill flows will be undetectable at these four 
projects, 

c. 
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11,, Lo11 D. ca~kf.11 
, ... ,. t 9 
July 21, 19!18 

P•ae 4-87.1 p•r. I, -- Th• Dtp.rt-nt atrnn1IY object. to th• 
lut untenc• in thil pu11r1ph. n,h and Wildlih Coordin1tittt1 Act 
co-tnU ho• th• Sutt: of Welt Vir1ini1 thall include 111 coetienh 
••d• in Hftrl!'nte to ••ch projett and th• re10Jutl0t1 JH'OCf!II ditt • ted 
b:, Sectioo 10 (j) of the fed•nl Powtr Act 1h1II include •11 co-ent1 
1ubaitted by the ~p,rt • ent coneuning 11Hh p-roject. Se• 11nu1I 
C~illlt Y, 

•••• 4-89; Par. 8 -· Thi Di!p1n • ent 
et1ff'1 conciu,itm• t111rding 1tntr1in•itnt, 
1 (S.4,2.2). 

doitt not concur with 
See t•ner1l co-•nt 

126 

227 

Page 4°891 h-r. 9 -- Sttff hu not reco-ended 1peci.hc h• bit • t J 228 
• 1n1gemtnt proudur,u to • itlg1tt thi.t i• p1ct. 

Paa, 4•90; Far. 6 •· Th• Depart•ent contend• that recreation 1229 
hiplttt du1 to concurrent con1truction vi.It be eon,iderabh. Hueb of 
tbi1 i•pact could be •iti1aud by tt111uing licenu iuuantt to 
prevtnt concurrent con,tructiOfl, 

Pase S<I; T•ble 5.l,1-1 -- The Dep•rteeot doH not concul' vitb I 230 
.. •eul value• in thia table for the variou, cetegori•• <•• -d••cr:b..t 
in tMu c:o..«mt1). 

ha• 5-31 hr. l -- The di•inacion of •pilh1e at Opekhke, 1231 
IHllov llhnd, hllnill«, aad Gallipoli. will lllr:l'HIU thil 
1ituetio1:1, particularly in the thn,e 1dj1cent lover ri.vu project,, 

Page 5-61 Par. :l -- The quantitative and qu•lituive Htent of 
turbine Heh puu1e in the buin ii unknown. Staff'• conelulion th1t 
they do oot •nti.cipate d••on,tubh d•-gu to ichthyopl«rikton t, 
un•ub1t111thttd, Set general co-•nt l (5,4.2.2), 

,.,. 
pre«.nted 
poteuill 
un1ih11, 

5-6, l'n. 4J Sent. l Ho condu1ive Hi.denu i, 
to 1ub• t1ntiatt tM' contentioo that bigb reproductive 

of giull'd eh1d and fruhwuer dru. Hke eignificant EM 
S.e 11ener1l c:o-ent t (5.t..2.2.J). 

hge 5-6; Par. 51 S.nt. 
entnh\llent etudiu 3fter inithtion of 
intittence, Tm! D•put-nt'e intent in 
deur•linc the nature and utent of DI. 
ri,h pa•••s• 1t11die1 ,hould bt conducted 
co••nt 1 (s.4.2.2.J). 

Applicant• h1vt propoud 
operet I.on 1t n1ourc« eaenc:, 

fe(luirin1 111eh 1tudie1 ., .. to 
The Depnt • '!nt contend• thet 

at each pn,ject. h.1!' ieneul 

232 

233 

I 234 

226. See response to comeot 131. 

227. Conwneol noted. 

228. Contrary to the comment, staff has recomieoded mitigation for this 
Impact -• turbine bypass flows to assure a constant movement of water 
In the turbine tal1race area during periods of shutdown. Such 
bypasses could be accomplished by special bypass structures In the 
powerhouse or by opening nearby gates, depending on site-specific 
characteristics. 

229. See response to convnent f 143. 

230. Conrnent noted. 

231. See response to comment 11.45. 

232. See responses to conments 1206 and 208 on the subject of 
susceptibility of lchthyoplankton lo entrainment damage. 

233. See response to conmmt nss. 

234. Staff appreciates the con,ne_ntor's concurrence with shff's 
recorrrneodattoo. However, It may not be necessary to quantify 
entrainment mortal tty (as opposed to rates of entrainment} at each 
site with similar hydropower facilities. Representative sites may 
suffice to establish the degree of survival for purposes of developing 
appropriate compensation or establishing the need for fish protection. 

~ 

~ 



'II, Loi, P. c~~h,l I 
,.,, ~n 
July 21, l'l!ffl 

P1ge ~~6; Ptr. 5; L.ut Sent. Staff it flOt •pec:ific 1235 
u,1rdit1, thit htility, end it would be pre••tun to proued with it 
\lntii fuh pu11111e 1tudie • ne co111pleted •t all project,. he central 
c-•nt 1 0,4,2.2.,L 

Page 5•71 P,r. I: Sf'nt. }1 (4) •~ Ihe t>epiltt• ent l1 1236 
re1pon.ibl1 for fith ll&n&geaent in Wur Virginia veter• ind vi:11 rake 
1pproprine aeuutu to f<l!duc, anJhr h1r,.11t i.f dte,ud riece111ry. 
S•e aeneul co-•nt 11. 

Page S•71 l11t. hr. Suff'• concl,ai.on that i•i,.ct1 to 1237 
tecre1tion1l f1thin1 d\lt to f:!1 1r, 1101 e•pecud to bf uriou1 it 
tpecuhtic>n, Fith pouge lltudiu ilt 111 hcilitie1 •rt nuded. See 
1eneul co-ent l (5.4.2.2), 

hge 5•8; Pn. 2 ~~ Nitigtti,,, a.uuru Cfi1henan acceu) I 238 
during construction will provide 101111 fi1hin1 recre•tion. [t i1 not 
co•p•nble to thlt now 1v1i11bh b,ttuu the 1ru1 to be affected by 
conttruttion ire curn-ntly the be.t filhil'l& loc • ti.on1, Project • ,deb 
H • ited hdeul hnd1 inten•ify this ptoble•. Proj,ct 1r111 avet be 
••p•ndcd tci •c:co-odate both fi1hi111 during con•tn1ction and 
reercuioul dcvelopaenu after con,tructioci. Sae general e~e11t 
llI. 

h1e 5•8; P• -r, 
huin•vidt re,qulre••ntt 
eo-el'lt I (5,4.2,).1), 

Sevct•I futute1 thould 
for rcer,ui.ond dtvelope,nt. 

be add•d to 
5•• aenenl 

239 

Page 5•23; P1r, 1; Sent, i. u !he Depart•ent wiJI ioiti•t• 1240 
• anagntl'lt ee11urc, to reduce any 1tuu on fi•h popuhtiont ceu,ed br 
•nahr luu·Yut 1t developed titet 1hould it bl dee•<11d n1cu11r,. SH 
11oeul co•ent II. 

Page ~•11; Ptr. 
• 1jor difference, tetweel'l 
See 1eneul co•ent Vt. 

tnd ) •• The Dep1rt-l'lt ~ontend• there art 
c011petin1 proj,ct, •t the 1ite1 • entioned. 

I 241 

235. Staff also believes It is premature to determine specifics of the 
bioengineering test facility at this time. The need for better 
informalion on entrainment rates at operating facilltles is one set of 
information needed for definition of the goals of the test facility. 
However, it seems undesirable to wait until all projects are completed 
before proceeding to test mitigating devices, as the co11111entor 
suggested, for some projects may never be built and some may be 
delayed significantly for reasons outside the licensing process. 
Putting a test facility into operation soon could usefully test 
prototype fish protection devices for the Ohio River Bas1n projects on 
the basis of entrainment information now available. 

236. Cornnent noted. Staff assumrd that fish manag(!ment would be the 
responsibility of the WVONR. 

237 .. Conment noted. Staff agrees that fish passage studies are needed; 
mitigation for fish entrainment and turbine-induced mortality is 
reco11111ended In Section 5.4.2.2 .. Text ha1 been modified tn Section 
5.1.1.3 to read ~Impacts to recreational fishing from turbine•induced 
morta11_ty are not expected to be unmitigable, except where an 
embayment is 1 ocatcd irmtediately upstream of the proposed project.~ 

238. See responses to cOIIW!!ents 1161 and 217. 

239. See response to COPl'!lent 1160. 

240. See response to co11111ent #236. 

241. See response to coh'ltlent 134. 
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Ke. Lois D. Cashel! 

I • I, · 
firni.A· ,ij•{;·ti~r'~:,0., 
f'ueuc Rr ru1EHc£ ROott 

Acting Secretary 
Federal Energy Regulatory Commieeion 
825 North Capitol Street, N.E. 
Washington, D,C, 20426 

June 29, 1988 

Re, Docket No. EL85-19-114 

IUCQK ........ 

Hydroelectric Development 1n the Upper Ohio River 
Basin Draft Environmental Impact Statement -- May 
1988 

Dear Ha, Cashell1 

m 
i= 

;Jl 

"" N 

These comments on the ~Hydroelectric Development in the 
Upper Ohio River Basin Draft Environmental Impact State
ment" dated May 1988 are provided by American Electric 
Power Service Corporation on behalf of the electric 
utilities of the AEP System. 1 The AEP electric utilities 
serve customers in aeven states including many in Ohio and 
West Virginia in the area affected by this repor_t. Kany 
of the residents and businesses of the upper Ohio River 
Valley are our customer• and AEP haa alway• had a strong 
interest in the prosperity and quality of life in the 
upper Ohio River Valley. Many of the powerplants which 
serve the region ara built along the river and !ta tribu
taries, Power produced efficiently on the Ohio River 
ultimately benefits customers in moat of the states in the 
Ohio River Basin. The river aervea both aa a aourca of 
water for the generation proceee and aa a highway for 
shipment of coal and other materials used by the power 
industry and other industries. One of the AEP divisions 
operates a river transportation barge to supply system 
powerplanta with coal. 

That the Ohio Riveria one of the key resources in the 
region hae long been recognized. It served as an early 
transportation artery. Navigation improvements over the 

1Appalachian Power Company, Colwnbus Southern Power 
Company, Indiana Michigan Power Company, Kentucky Power 
Company, Kingsport Power Company, Michigan Power Company, 
Ohio Power Company and Wheeling Power Company, 

~ 
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years have culminated in the present system of high-level 
dams which aro the subject of applications for power addi
tions end the subject of this draft Environmental Impact 
Statement (DEIS). Since the dams were built primarily for 
navigation, navigation takes primary importance, although 
other uses are accommodated and must be considered in the 
type of balancing that FERC does in licensing dect&lons. 
Flowe in the river are largely controlled by releases at 
the various navigation dame by Corpa lock masters in 
coordination with headwater releases from Corps flood 
control storage projecta. The water available for hydro
power generation is water which would otherwiee be spilled. 
It 1& the question of evaluating the benefits from addi
tion of power generation under certain regulatory condi
tions and the management of spill flows through or over 
dams which are the key considerations in the upper river 
basln which this DEIS addressee. 

The reconunendations of the draft EIS would effectively 
cause significant alterations of the water quality crite
ria levels by attempting to maintain dissolved oxygen 
levels of 6.5 mg/1 or more by requiring spills at most 
dams during the low flow warm weather period of July 
through October, 

We have serious reservation• about whether the t"ecommended 
alternative goals are justified by the information and 
analysis developed in the DEIS. The rationale for the 
staff recommendation requiring spill flows at specified 
dams to maintain dissolved oxygen levels at 6.5 mg/1 or 
above is apparently based on two lines of reasoning, 

The first justification apparently ls based on an attempt 
to take figures for dissolved oxygen levels derived by the 
U.S. Environmental Protection Agency (EPA) in their 
document uAmblent water Quality for Dissolved Oxygen -
April 1986~ USEPA (1986) and apply the 6.S level to 
achiove "no production impairment." The table presented 
on page 4-12 of the DEIS la taken from page Jl of USEPA 
(1986). However, tabla 8 on page 34 of USEPA (1986) con
tains the EPA recommended National Criteria for Dissolved 
Oxygen. The recommended warm-water criteria are 6.0 as a 
7-day mean and 5.0 ae a one day minimum to protect early 
life stages. Early life atagea are defined as "all 
embryonic and larval st.ages and all juven.llA forms to 
thirty days following hatchlng,n The criteria for other 
life stages are set at 5.5 as a JO-day mean and 3,0 as a 
one day minimum. The figures in Table l reflect judgment 
levels set for national guidance for use by individual 
states in setting water quality standards to prote<:;t fish 
populationa. The EPA c~lteria are also set out in Table 1 
of the oiasolved Oxygen chapter in Quality Criteria for 

242 242. Staff is familiar with the documents on 00 criteria cited In the 
COl!ltlent and had consulted with the author of each of the documents 
prior to preparation of the OEIS. The coooentor raises valid 
questions about (1) the rel1abl11ty of data that are used to establish 
criteria and (2) the varied recoll'l!lendations that can be found in 
different documents and in dlfrerent places in a single document 
(especially when a variety of durations ls considered, such as 
instantaneous 1ow concentration, 7-day mean, etc.). It ts difficult 
and imprecise to define a "no effect• level on the basis of the 
existing literature. Because staff felt that It was beyond the scope 
of the EIS to undertake a reanalysis of the entire literature on DO 
effects. 1t relied on the most recent scientific analyses. Staff also 
took several different approaches to protecting against impacts of low 
00: existing stale standards, bloenergetics modeling to show 
cumulative and integrated effects over a year of growth, and a 
genf.'rallzed "no effect" level. The •no effect~ level that was 
selected is justified by the best available information and 1s 
believed by staff to be protective of all species. 

\
~ 
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Water - 1986 published by EPA and referred to as the Gold 
Book. The criteria selected include allowance for vorst 
case conditions and were judged to be adequate. However, 
vhare specific conditions would likely lead to production 
impairment, higher levels were presented in Table 2 of the 
Gold Book chapter on dissolved oxygen which recommends 
dissolved oxygen levels for early life stages and other 
life at levels 0,5 higher. 

Staff should perform a critical review of studies cited in 
USEPA (19B6) for acceptability for criteria derivation. 
This criterion document does not contain such an avalua
tion, as other U.S. EPA criteria documents do (see for 
example the document for the metal copper). Without such 
a review, our experience baa shown that criteria can be 
based on faulty data. Apparently the DEIS selects 6.5 the 
higher of the numbers listed on page 31 of USEPA (1986), 
as being justified for no production impairment and then 
applies it as a goal in recommended alternative 3, We 
view the application of the 6.S criteria directly as A 
goal in these circumstances to be a misapplication Qf 
water quality criteria, particularly when, according to 
USBPA {1986), the production impairment levels are subjec
tive. ffe note, for instance, that data cited {Raible 1975 
and Andrews!!!:. .{IL 1973) in USEPA (1986) for channel 
catfish show that the existing criterion of 5 mg/1 could 
very well protect this species. 

The scheme for meeting alternative 3 goals would apparently I 243 
require spills from many proposed hydro power facilities 
to avoid modeled pr-edictions of dissolved oxygen declines 
during what are perceived to be the critical months Juno 
through October. The ~critical monthsN appear to be baaed 
on flow and temperature conditions during the time that 
the combination of lower flows, critical lover dissolved 
oxygen concentrations and higher temperatures usually 
occur but there le no statistical evaluation of the actual 
frequency of or.corrence coincident of these three factors. 
Are large povor losses through spillage necessary if such 
a frequency an~lysis shows that the conditions will occur, 
say, for a few daya of a year? Spillage when critical 
conditions actually occur might be appropriate. Spillage 
apparently is rt?Commended for the entire June through 
October period regardless of what actual dissolved oxygen 
levels are measured in the river. 

'l'he second line of reasoning is based on the predicted l W 
results of three~tlor~d modeling, First, predicted dis-
solved oxygen concentrations of the river were compared 
with state water quality standards. A second tier com-
pared predicted dissolv~d oxygen levels with data from 
USEPA (1986). The question of the appropriateness of the 

243, The critical season of July through October, when higher spill flows 
are recommended to protect water quality, was selected by reviewing 
historic dissolved oxygen data collected by ORSANCO, 

The reconinende<i mitigation requirements are designed to prevent the 
proposed projects from causing DO concentrations to go below 6, 5 mg/I.. 
Successful DO mitigation for the upper Ohio River basin projects must 
(1) protect 00 concentrations over a wide variety of conditions (flow 
rates, temperatures, water quality, @tc.), (2) be reliable enough that 
problems such as failure of 00 monitors or water qual lty events do not 
allow projects to degrade 00, and (3) account for the cumulative 
effects of the multiple projects on 00. Staff proposes two 
alternative mitigation methods that meet the above three criteria. 
The mitigation method given 1110st consideration is the requirement for 
spill flows during the season when 00 concentrations are typically 
lowest. The splll flows reconwnended 1n Alternatives 3 and 4 of the 
EIS (Table 2.1.3-1) are designed to prevent 00 concentrations fro~ 
falling below 6.5 mg/l under a wide range of te111peratures and flows. 
The spills were developed using a model slmulatlng conditions when (l) 
river flows were approximately those at wh1ch the hydropower projects 
would have the greatest impact; (Z) water temperatures are those 
exceeded only 10% of the time, as measured at the ORSANCO monitors; 
and (3) 800 concentrations are approximately those that occurred 
during a period tn 1983 when 00 concentrations were low, The spills 
were purposely determined using these conditions so that they should 
protect 00 adequately over 90 percent of the range of water 
temperatures measured at the ORSANCO monitors, over all flows, and 
whenever BOD loads are not extremely high. The spill flows are a 
reliable mltlgatton system because spill flows can be measured fairly 

C, 
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accurately and easily. The reliability of mitigation 1s increased by 
the recolllllendattons that project operators provide real•tlme 00 
monitoring data to water quality agencies (recol!lllendation 4, Section 
5.4.2.l) and that the Corps, ORSANCO, and the appropriate state water 
quality agencies be given authority to Increase spill flows when 
necessary (recommendation 2, Section 5.4.2.1). The recommended spill 
flows account for the cumulative nature of. DO impacts because they 
were determined using a system-wide optimization model that considers 
the Impacts of all upstream projects on the DO at any point, and 
determines the combinations of spill flows that produces the most 
power in the basin (Section 2.J.3). The recorrrnended sptll flows are a 
simple, reliable, and easily enforced mitigation system that would 
protect 00 concentrations over a wide range of conditions. 

The EIS allows an alternative to the reco!ffllended spill flows that also 
meets the three crlterh for adequate mitigation. Recormiendat1on 7 in 
Section 5,4.2.1 encourages development of a modeling system to 
determine instantaneous spill flow requirements based on real•tlme 
conditions, considering cumulative Impacts of all the projects. The 
reliability of this system would result from the accumulation and 
analysis of information from throughout the upper Ohio River basin. 
Staff would be required to continually operate and Interpret such a 
model. The model would intrinsically include the cumulative effects 
of hydropower on DO concentrations at each point and could determine 
the most effective combination of spill flows. This mitigation 
system, if implemented, would result In lower spill flows than those 
reco11111ended for Alternatives 3 and 4 under many conditions, but would 
require an Investment lo develop and implement. 

Several project applicants have simply proposed monitoring 00 
concentrations upstream of their projects and increasing spill flows 
whenever concentrations are low. Basing spill requirements only on 00 
concentrations monitored at a site does not meet the mitigation 
criteria. This mitigation method would not be reliable because spill 
flows at any site would be determined from readings from one or two 00 
monitors, which could be out of calibration or inoperative. Under 
some conditions, the lowest DO concentrations could occur at some 
point between hydropower projects, and therefore may not be detected 
by monitors. Basing spill requirements at a site on the DO 
concentration at that site also does not account for the cumulative 
impacts of upstream projects on 00, for example, low spill flows at 
several consecutive dams could cause high spills at a project 
downstream, when the most cost•effective solution may be to req11ire 
moderate spill flows at all the projects. 

244. Staff bel \eves that actual growth rates predicted by the bioenerget ics 
model are unlikely to be precise representations of what will actually 
occur In the river nor especially relevant lo the analysis of 
hydropower impacts. It is the estimated changes in growth between the 
existing conditions and the conditions with hydropower that are 
mea_ningful. These changes can be estimated by uslnl] the same 
assumptions In model runs fo~ both cases, even though the assumptions 
may not exactly match reality In the r1ver. It Is not posstble to 
predict what a reduction In growth rate means for fish populations in 
the river, and this analysi~ was not attempted. The text and appendix 
have been expanded to help clarify the analysis and the significance 
of the results. 

~ 

.;, 
~ 



Ms. Lois D. C<1shell 
June 29, 1989 
Page 4 

uae of that data was di5cussed above, A third tier 
involving a bioenergetice model compared relative fish 
growth rate predictions with different dissolved oxygen 
levels. The model was apparently baaed on a model devel
oped from catfish pOnd studies with some adjustment• made 
to attempt lo simulate what le believed might occur in the 
Ohio River. The model predicts a relative decline in fish 
growth rates jn certain Ohio River pools on a comparative 
basis without reporting tho actual numbers predicted. The 
analysis stops short of addressing the question of what 
predicted growth rate decline would mean for populations. 
Insufficient information is presented in the DEIS to 
enable any meaningful evaluation of the modeling results 
to be made. However, based on the results from the 
modol!ng the ORIS predicts certain percentage declines in 
fish growth for certain fish species, including channel 
catfish and sauger and walleye baeed on data substituted 
in a JIIOdified model. The discussion of the modeling and 
the results on pages 4-15 through 4-18 is incomplete and 
confus i.ng. 

The DEIS proposes threo ~lternative schemes in addition to 
those proposed by the developers. Alternative 3 would 
require spills to be made at many proposed hydro power 
installations during tho periods June through October, in 
order to avoid fish growth rate declines predicted to 
occur duo to hydropower operations. Tho power lose for 
this alternative was calculated by the staff to be $13 
million per year. Neither the total amount of the pre
dicted fish production decline nor its value was estimated 
in the DEIS. 

In summary, we question tho appropriateness of the crite
ria levels of dissolved oxygen selected, the approprlate
ness of the time frames to which they were applied, and 
the validity of the concluaione derived from the fish 
production modeling study. 

Ae noted abova, AEP has a vital interest in the upper Ohio 
River Valley and through the years has developed informa
tion from studies which it has conducted or supported. 
Several of these studies vere provided to the Co111111isslon 
staff for use in this report, some of them in early 
publication form. The Racine Project vas licensad to Ohio 
Pover Company and is operated by Appalachian Power Compa
ny, both AEP Sy~tem companies. Data from the fishery 
study at the Racine Project, conducted jointly with the 
City of New Martinsville, was relied on to a great extent 
in evaluating fishery effects of installing bulb turbine 
hydronlectric units on the dams under considoration in 
this dr:tift EIS. Alt.hough AEP has no applications pendlng 
before the Commission in this proceoding and does not plan 

245. 
245 

Without quantitatlve Information on the fish biomass, age structure, 
and current productivity 1n the river, it is not possible to calculate 
more than a relative productivity change, as staff has done. Even 
that calculation Is an advancement over anything attempted to date. 
To attempt to ascribe a monetary value to fish changes comparable to 
the monetary value of the hydropower forfeited is beyond the state of 
understanding. There ls no requirement to assign monetary values to 
environmental resources. 

~ 
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nev hydroelectric development in the region, it has 
provided data to the Commission and ha• reviewed the draft 
EIS for information relating to report• it furnished, our 
detailed comments highlight some of the items of specific 
concern. our failure to comment further on additional 
parts of the report should not be taken as concurrence. 

From the general coneerns expressed above, we now turn to 
some specific comments. The following commenta are 
offernd in order to clarify or amplify certain parts of 
the report in the hopes that future use of the document 
may be enhanced. 

Page t-J, next-to-!~st full para~ 

Delete wards "combustion turbinen from ncoal-fired combus
tion turbine capacity~; change ~all-fired combustion 
turbine capacity~ to "oil/gas-fired combustion turbine 
capacity," 

Page .1:.L.. Ta£le 1. 2- l,t 

Add Toledo Edison Co., change Columbus and Southern Ohio 
Electric Co, to Columbus Southern Power Co. {AB~), and add 
(AEP) to Ohio Power Co,, in the list of Utilities Serving 
Ohio Marketa; 

Add Indiana Michigan Power Co. (AEP) and, if appropriate, 
Hoosier Energy Rural Electric Cooperative to liet of 
Utilities Senrlng Indiana Markets; 

change Michigan Gae and £le<:tric Co, (AEP) to Michigan 
Power Co. (AEP), and change Indiana and Michigan Electric 
co. (AEPJ to Indiana Michigan Power Co. (AEP), in list of 
Utilities Sf.'!nri.ng Michigan Marketa; 

If appropriate, add Big Rivera Electric Corporation to 
list of Utilities Serving Kentucky Markets: 

Change affiliation of Pennsylvania Power Co. (Ohio Edison 
co.) from MAAC to ECAR in lUt of Utilities Serving 
western Pennsylvania Markets; 

Change Wheeling Electric Co. to Wheeling Power Co, (AEP) 
in list of Utilities Serving West Virginia Markets; 

Page 1-.~ s~~.ond..llLlJ__pa~.aqrru,Ju 

, ,.. 
247 

246, Text has been modified. 

247, The list of power producers has been revised. ~ 

~ 
~ 



Ms. Lois D. C~ahell 
JUllF> 29, 1988 
Page 6 

The phrase nbase load capacity from the proposed Basin 
projectsff might cause some confusion. The hydroelectric 
generation in que• tion will almost certainly be among the 
first energy reeourocs dispatched on recipient utility 
systems, and is ~base-load capacityH in that sense. How
ever, the terrn ~base-load capacityH also generally denotes 
resources which are dispatched at or near their ma~imum 
capacity, with little variation~ for long periods of time, 
This would not be characteristic of the proposed run-of
river hydro projects. we suggest replacing the paragraph 
with tho following1 

~eetveen 400 and 480 KW of capacity from the proposed 
Baein projocts would be useful to regional utilities 
becausa the low-cost energy produced by those projects 
would displace energy produced by their moat costly, 
least efficient load-following units (i.e., those 
highost in the loading order).ff 

Page 3-:;l_~hrou_qh.,_ 3-16 

This section discusses long-term water quality and aquatic 
ecology trends in the Ohio River Basin. New technical 
publications provide important documentation on more 
recent conditions, Enclosed are copios of these rocent 
publications which may be useful. Two papers authored by 
American Electric Power biologists (with others • {Van 
Hassel !t al. 1988, Attachment 1; Reash and Van Hassel 
1988, Attachment 2) provide statistical trends of historic 
water quality data and fisheries data. Analysis of water 
quality data, for instance, indicated that pH increased in 
tho upper and middle Ohio River whereas fecal coliform 
counts and concentrations of a1M10nia, lead, and zinc 
decreased from mid-1970'e to mid-1980'8, Other publica
tions onclosed provide information on navigation impacts 
to Ohio River fishery resources (Nielsen~ al, 1986, 
Attachment 3) and mussel populations of the upper Ohio 
River (Zeto, t!,!:_ §!. 1987, Attachment 4), 

!?!!98 3-3 

The third par~graph of section 3.1.3, particularly the 
first three sentences dealing with water temperatures, is 
misleading. Though powerplants discharge heated water, 
the entire rivPr cross section is not affected, but only a 
limited aroa. 1'hus, increased river temperatures are 
limited sp<1tially, and cooling is typically rapid longitu
dinally. The snntence uHigh water temperatures r~duce DO 
concentratlonn and inhibit growth of some fi9h species" 18 
correct in itself, but not accurate if pP.rtaining to power 

148 

249 

250 

248. The text has been modified to incorporate the suggested revision. 

249. Text has been modified to reference the papers by Van Hassel et al. 
and Reash and Van Hassel in Section 3.1.3, 

250. Staff believes there is sufficient evidence that power plants 
significantly increase water temperatures. Even though individual 
plants on the Ohio River may not cause measurable decreases in DO 
concentration, the cumulative effects of the many power plants does 
increase temperature and reduce the saturation concentration of 
oxygen. There are Individual power plants on tributaries whose 
lmpatts on 00 concentrations are significant. 

~ 
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plant effects. No powerplant on the Ohio River adds 
eufflc1ent boat to the river to cause any deaeration. 
Reaulta of site-apecific fisheries monitoring etudies 
•poneored by A£P and other electric utility companiee {The 
Ohio River Ecological Research Program) have indicated 
that catch rates of fishes at thermal-influenced stations 
are typically greater or not significantly different than 
catch rates upstream of power plants. Tho most recent 
results of the study (1987 Ohio River Ecological Research 
Program) will ho sent to FERC shortly.) 

Page 3-20 

Under the state liata of threatened and endangered speciee 
(page 3-20), the channel darter 1Percina £QP0]candi) should 
be added as this spe<::ies is protected in Ohio, The silver 
chub should be deleted from the list. Tho species le the 
most common chub in the upper Ohio River and the Ohio DNR 
has removed this species from endangered status. One 
reference on page 3-20 {WAPORA, Inc., 1986) is not llsted 
in the references section. 

Page _J7_l?_atat~ 

"When hydropower facilities are added to a dam much 
of the river flow is routed through a turbine and is 
no longer spil19d over the crest or through the gates 
of the dM't. The result can be a net lose of oxygen 
input to the river because hydropower turbines 
provide little aeration (AEP, 1969; 1987},~ 

Page 4-1 states, 

"Studies on the Ohio River have ahown that little if 
any aeration takes place at existing hydropowar 
plants when river flows are diverted through the 
powerhouse (AEPt 1969; 1987).~ 

AEPSC believes that these statements are misleading with 
respect to the results obtained during AEPSC'a DO atudy 
conducted dt the Racine Hydroelectric Project in 1987. 
The study at Racine found that the turbine discharges did 
increase downstream DO levels in the river by as much ea 
0,2 to 0,6 mg/1. It was &lso fo~nd that the turbine 
discharges provided increases in downstream 00 levels 
equal to and greater than the dam dischargQs alone. 
Although the DO increas~s found at Racine may not be 
considered large increases, we believo that it should not 
be assumed that hydroelectric plant discharges provide no 

251 

m 

251. The 11st has been corrected. 

252. The DO model sil'lltllates hydropower operation at a dam by assuming that 
the flow through the turbine receives no aeration. This assumption is 
based on (1) tnfonnation In the references cited In Section 4.1.1.l, 
and {2) the observation that in the kinds of hydropOtoler turbines 
proposed, although high turbulence occurs there is no source of 
bubbles sufficient to aerate well. Minor Increases ln DO 
concentration may actually occur at hydropower turbines, and these 
Increases may be comparable to the amount of aeration occurring at 
some of the submerged-discharge gated dams that also provide little 
aeration. However, the amount of aeration that may occur at 
hydropower turbines ts minor compared to other sources of DO, so the 
assumption that no aeration occurs ln the turbines is reasonable, and 
conservative because any deviation from the assumption would lead to 
higher, not lower, water quality. Staff avoids conclusions based on 
the assumption that the dams with deeply submerged outflows (such as 
Opekhka, Willow fsland, Belleville, and Gallipolis) provide more 
aeration than hydropower plants would. 

\· 
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increases in downstream 00 levels. Potential 00 increases 
from hydroelectric discharges should be given considera
tion in the DO modeling effort and any flow restrictions 
.recommended for a spe~ific project. 

Section 4,1,2.2.1--Estimatinq Flow R!!.9!.mes of Tailwatara 

Staff should use caution applying mathematical modols to 
tailwater areas to predlct velocity changes in the tail
water. Figure 4.1.2-4 without powerhouse flows are not 
representative of flow patterns at Racine and may not ba 
for other Ohio River sites, Based on hydraulic modeling 
by Alden Research l..-iboratory (Massachusetts) for the 
Racine Project, flow patterns will be aimilar from gated 
dam releases and the powerhouse at the ea.me river flow 
(CFS). 

Exhibits 1 and 2 show modeled tailvater flow patterns from 
the Racine dam and powerhouse at 30,600 CFS, Thia river 
flow is close to the 30,000 CFS flow used in Figure 
4.1.2-4. The flow patterns in Exhibits land 2 are 
similar because at the 30,600 CFS flow, only two of the 
dam gates are open. These modeling results have been 
field-verified by the Corps and AEP staff. 

Section 4 .1. 2!J. 3--Habitat Lq.@.!.ru!, 

Staff is correct that river flow is discharged through 
only one or a few dam gates now at low river flow. The 
statement needs clarification that gated flows are shifted 
operationally in contrast to the turbine discharge at a 
single location. The Corpe now maintains a standard 
schedule of gate openings to maintain pool elevations at 
various river flowa, Gates are sequentially opened for 
specific amounts of openings. For instance, at a low 
river flow, the center gate is open one foot. At higher 
river flow, tho gate may be opened two feet. At greater 
river flows, a second gate may be opened one foot. 

Habitat downstream of the dam gatea will always receive 
the same gated release for a given river flow, At Racine 
dam, where there are eight Tainter gates, for river flows 
which would pass through the hydro project the Corps would 
open gate Sup to 5 feet followed by gates J and 7. Full 
river vidth swift vater habitat is thereforo not changed 
with hydro project operation at gated dams. 

Section 4.1.2.3--F.ntrainment and Turbine-Induced Fish 
:t1ortality · -- · .. 

253 

254 

253. Staff is aware that physical model studies will be necessary to 
accurately predict downstream conditions, and a reco11111endatlon for 
such model studies has been included in the £IS for purposes of 
habitat and recreation management (see Sect, 5,4). Staff used 
existing models and experience at other sites to estimate tallwater 
velocity distributions. The co11111entor rahes an important po1nt -
that the "without hydro" flow regime depends greatly on the number and 
location of gates that are opened under current operating condlt1ons. 
The Corps has a gate opening schedule for each dam that accof!'lllodates 
all flows. When there is but one or a few gate{s) open, the 
downstream velocity reglme may resemble the slngle·point discharge of 
a hydropower turbine. This was noted In the Section 4.1,2.2,3, but 
not tn the section referenced In the cornnent. A paragraph has been 
added to Section 4,1.2.2.1 to reflect this fact. 

254. See response to colffllent 1253. This sectton has been clarified to 
reflect the Corps' preset schedule of gate openings. 

,, 
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We are plelllsed Staff agreod with many of the concepts 
contained in the fish survival report for Racine, The 
following comments should be used to clarify Staff's 
statement. 

Staff may want to replace Figure 4.1.2-6 with Exhibit 3 to I 155 
improve the presentation of fish passage through wicket 
gates and runners, The Exhibit J was more useful at the 
Staff's fish passage workshop in Charleston as well as at 
other presentations we have made. 

Staff should not use fish survival results from Dadawell 
ll al, 1986 at the Annapolis Tidal Project to predict fish 
survival at Ohio River projects. Ohio River and Annapolis 
projects will use hori~ontal Kaplan turbines, but the 
similarities end there, Doth wicket gates and runner 
blades will probably be adjustable in Ohio River projects; 
at the Annapolis only the wicket gates are adjustable 
because the blades on the riffl generator are fixed for 
structural reasons. Because of these design differences, 
turbine efficiency is loss for less opPrating time for tho 
Annapolis Project compared to the turbine efficiency of 
Ohio River projects, Exhibit 4 illustrates these differ-
ences due to design. Higher turbine efficiency for longer 
operating times will yiold higher fish survival. Turbine 
efficiency at Annapolis ie further reduced becaUse the 
head, changing on tides, la only at the one point for 
maximum efficiency for a relative short time. Because the 
head changes relatively slowly on the Corps-regulated Ohio 
River, efficiency is maintained longer. 

we are not certatn of Staff's basis for the 10\ mortality 
estimate for shad and drum. The Racine report shows only 
6\ mortality. Staff's statement regarding more than 10\ 
of game fish damaged should be clarified so that the 
percent.1119e is not a mortality estimate. Fish which are 
•truck by the blades at Racina can and do survive. 

we believe that quantitative data from the 19-year Ohio 
River Ecological Research Program (cited by Staff as ESE 
1997) support Staff's qualitative predictions that losses 
of gizzard shad and freshwater drum at Racine will not 
affect their populations near Racine. Based on the 9-year 
pre- and s~year poat start-up fisheries data downstream of 
Racine, the project has not detectably affected popula
tions of th~ fish community, 

we arA pleased that Staff rocogn1zes that any fish protec
tive device needs to ha bl.ological ly Qffective (1.e., 
yields survival ratf,S greater than survival rat13s of 
entrained fi.ffh) before it should be considered for 1.nstal
lation. Staff is also correct that. the engineering 

256 

157 

158 

1159 
160 

255. Staff agrees that the figure provided by AEP is superior to the one 
used In the DEIS, and it ls being used as Figure 4.1.2-6 in the rrts. 

156. Staff recognizes the differences between the Annapolis (Nova Scotia) 
tidal power and Racine turbine efficiencies. Text has been l!IOdtfled 
ln Section 4.1.2.3.2 to explain the differences. 

257. Staff attempted to generalize from the Racine results to Indicate that 
a range of mortalities from about JO percent to none could be expected 
from such projects. The sentence about gamof1 sh has been cl arHied. 

258, Corrment noted. 

259. Coirwnent noted. 

260. Corrment noted. 

~ 
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practicality and costs of such devices nocds to be evalu
ated and considered. 

Page 4-55 

As suggested in tho top paragraph on pages 4-55, each 
licensee should be required to have physical model studies 
to examine flov patterna and determine the structure 
design that would avoid undesirable flow patterns and ao 
assure that the project does not cause significant impact 
to barge lockage. ThJs should•take the form of an addi
tional Baain-wide Recommendation under Section 5.4.2.5, 
perhaps condition 10 dealing with a requirement to furnish 
a flow model study. 

We thank you for the opportunity to provide comments and 
hope that you will find theae additional materials useful. 

s177e1y ;/,l 
I ftvlt"75-trz:6 
Robert w. Reeves 

RWR/mac 
Attacluoonts 

?.61 261. The Corps is the agency principally responsible for maintaining 
navigation. Because the Corps has indicated to F£RC staff that they 
will specify and require the modeling studies to avoid navigation 
impacts of the proposetl projects, no additional reco11111endation for 
such studies has been included in the llS. 

Four scientific papers provided as attachments by American Electric 
Power Company are not reproduced here. 

L 
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Ut/ITcl> STA.TES Of AMERICA 
FEOEJIAL ENERGY lltt.ULATOflY COMMISSION 

In re Hydroelectric Develop=ent 
in the Upper Ohio River Bas!n 

Docket !lo. EL 85-19-ll'L Project llos, 
79111-003, 1909-002, illi74-003, 4017-002, 
7307-000, 7399-001, 8990-000, 86511:-001, 
7660-000, 8909-000, ll675-006, 70111-001, 
·1566-001 1 ?971-002, 31190-003, 6901-001, 
1033;,-ooo, 32Ht-oo,, 6902-003, 9999-000, 
6939-001, 90142-000, 10098-000, 6996-001 

MOTION TO Dl'TERVEIIE OF AMERICAN RIVEtlS, DJC. 
AUD FJIIENDS OF nm Eil!TR 

ARD C0!1HrNTS ON DRAFT £NVIllOlfflEN!Al IMPACT S!ATEMENT 

Ac.ei:10.in Pivers, lne. and friends of the Earth (Intervenors) hereby i:ove 

pur;su.int to 18 CFR 385.2111 and 18 CFR JJ30,10 for leave to interven!l in Docli't 

llo. r.t.65-19-111; nr:d in f?IICh of th!l projt?Ct rro::ee-Hngs list.ed above, and ~o 

' submit. the rol lo1.1ni; cc'!::~nt!I on the Ca::mi:J:9ion's Draft Endroneental !ep'at:t 

:il 
State:iient (DEJS), "1!:;droelectric l!evelop::,en~ in the Upper Ch1o 11:lver Ens~," 

issued May 19a8. 0 ~n support of thi:11 i:::otion, Intervenor:, 5tate as follo\l'U 

ST lTEHENTS OF INTEREST 

American Rivers, Inc. is a not-fcr~profit corporation o:-g111nized under the 

1a1,;s or the D1:;trict of Cu1:.::::b1a 1.1th office:, located at 801 renr:!1:,,lvanla 

I.venue, SZ, in \.i1rnh1ngton DC. The mission of Ai::eriC'an River!\ is t<:> prt-3erve 

the Mtion':. ou~.~tandinP,. rivers and th£>~r lan~.'lr:ap,:is. IHth app:-oxti:-ately 

10,000 r..e~bers across the c::un~ry, A.:::er:.can IHv~rs 1s th" r.ation'l': pr!ncipal 

river conserv'ltlon org,1nir-ation. Aprrcxirotely 700 of Al!!'!rican F:ivers' oee11ber!J 

reside in U1•• Str.t!:.1 or Fer.n:ylvania, Ohi() and 'oie9t VirR1nta, 
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F'riendn of tht> f.arth 1s a not-for-profit corporation incorporatl"d urnler 

the law!! of thfl !:·tate or New York, iind l1a!I its rr1ncipal aff1.::es at ':'-30 S<?venth 

Street, SE, in Wnshington o:::. Friend:, of the Earth htHI approxirw.tely 15,0DO 

i=embers .1n the IJnitlld States tind 1n affiliated with conservation orsar.ir.aticn!l 

in thirty-one different countriell, Friends or the Earth t.as talwn fln ac-Uve 

1ntere.:it in hydro\>lectric licensing if'sues for r:,inr )'ear:,, and hal a particulal' 

interest in emrnrir.e; the proper impler.ientat1on or the Electr!c Con.!lu::1,.r.:i 

Prote<::tion Act of 1986. 

Intervenor•!'J are enttt.led to intrrvene in these proce1ct:Hng.s because their 

n:e:::bero 11::," arid er.j~y the upper Ohio Rive,· nnd i:::cediately a<:1jac1mt :aml~ for 

filshin" ar:d othei• form:-:; er r~reatton. ':'he dec.!.sioti whctt,f'r or ""~ to perr:it 

construetiul rf thf' rrojMtti t.t,at are the subject c,f the DEIS, :and the tero:; 

and conditi~'n!l uniu:· ...:h.l,ch such µrojects :::ii,;ht be Hcer.sPd, v.l.11 tlirc.:Uy 

affect th!) interests of Intcrvenors and their r::eeiters. In prtl.r:1Jlar, t:.e 

proposod projcctn could have a t;ignincant advert!~ effect on r.:,sh and ether 

aquatic ond riparian wildlife, and Intervt>non' eenbers therefort• "-'lst1 t0 

enimre th;<it ne,11e r::,f thaz.e projects is appro"led until the candate or tl'.e 

Naticnel Enviro!,'.c.!!J\tal Pclicy Act has been Mtinf'e-::1 rrnd other appl:caD!e 

eiw1ror.:c.,:,nt.nl rc<.;U!l"t::ients ar8 net. 

Jnterv~nor,9 also <>.re eatitle1 to intervene .!n these proceedin;;;s becaune 

tt1e1r P3rt~rt(.oi1tfon in these proceeding!I ill ln tt1e public interest, A!; 

nnttor:a' 0t·panJ.~lltio~rn, rnter:enors• partic!J.•at.ion will ens,w,:,, that t!ill va~ue 

cf t!H; unwr Ohio JU.w,r and the i:,po:-taric'l or the is:iues raised by th!,'i PE!S 

are p•oi,c1·l:; re!"lectf'J in U,e~e pri;;ce"'.linp:s. 1n ndrl!ti,:,n, because !r.terve1.::rn 

hn..-e r('~f:!srit"''.! "xr,,:,,•ti'ltl in the l;;"Jn anc\ pc,li~ie:J relctir.g t.o hyrl:·n"l"ctric 

df'ntlq:;s>nt, lnt"'.'r.''o'ntil"!I will l;r!!,E valuable p;,;perienr.e to th'!! iss;ie~ rai.:,ed t;-

' 
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these procee(!ings. Tho Co~l!li!l!l!on .l}ready has r~c,gn1zed on n1Zll'rou:i occiuions 

that the p1<rticii:;:ilion of Ir.tervl'nc:-::J ln Cc::r:1~s1on proct-e(!in~!I ,erves the 

public 1nhrest. 

Finally, lntervenors ar!!' entit:t>d to 1ntervene 1n these procee<!ings 

becnuse they t1re l'XJ)ressly authorin•.' to do so !r? 18 CFP 380.10. 

COMMENTS 

1, The V£lS proposes to Hoen.!le pro,1,eeta in vit1latio~ or the Federal 

Powa?' Act, In Confederate".1, _Tribes_and Bands or the Yakim lndian_Na_tion v, 

fP:l£, 7U6 !=".Zd 4(,{l, 1170 (9th Cir. 198~), the Ccurt of AppealB for the Ninth 

CircuH oddri?s:rnd the questi•.;n \o'hether or not the Co:111!liss1on could sat1sry it11 

obligation!! under the federal Power Act Mby defl:!rring consideration ornd 

it;!leml!ntation or fishery prote-ction !lleast.:!"eo; un!.il after licl!n:idng." The 

Court ans°'ered tht! question by stating: "FERC c-Jst consider fishery issues 

.~.ef.~T.e, not a:ter, 1,s1.1ance of 1J license," Id, at 471 (Eor,has1s in criginal.) 

1he DEL<:: 1n:licatn that the Cot:::.!.Ssion 1ntf!'nde to violate the holding in 

YakJ.~ b}' proceedi11g i.tth the l1cens1n11; and constr<Jction of projects before 

runda~ental fishe:-ies 1S5ues ha·1e been resolved. For example, the DE!S 

recognize~ that entr:iini::ent and tu:-bine-lnduce<l fish :::iortality h II potentially 

significant ad\.'er!lu effect or constructing ;rojecl:I in the upper Ohio River, 

and that no adequate data are currently available to as:u::1:1 these 1mpaetl'I. 

(D!:!S at ll~2t tc, ll-31;,) Rather thm: p:-opo:iing to dev!!lop a plan ror resolving 

•..:".ese questions prier to licensin~, however, ntatf proposes t~at the COl!llllli:!81on 

license t!le pMject.,;, rnd that pos!!:.ble changes 1n project structures and 

operaticn/'I t,e, con!ildJJ!"',d after ex-ten=,1v, study er the actual impact:, of the 

projects and the e:ita~lishe1r:t or a biotHUti.neering test facility ror fish 

-- 3 --

262 262. See the response to comment f49. 
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bypass spte=s for the Ohio R!ver. (DE:IS at 5-27 to 5-28.} This "pwer 

f1rnt/fith !al'!t" approach is flatly inconsiotent with ~Ji.1m. .Se-Lll~ House 

Report tlo. 99-507, 99th Cong, 2d Ses~. 17-?3 {1986). 

Furth&rcore, the, plan of act1on propo.:u!d in the tEIS violates the 

Cc1:er:is:iion 1
:i m.\ndnte undi>r 11ection ~(el of the Federal Pow11r Act, as 11:11ende,j by 

the f:ii,<::trtc Consu:::iers Prott>Ction A.et, to give "equal consideration" to power 

r,<:>nJ?rati(1n a:::l to fi!!heries, 16 U.S,C. 797{e}, and violates section 10(J){1) or 

the Act, 1o1hkh requires each license to "include conditions for the protection, 

oitigativn, And enhance::,ent" in order to "adequately and equitably prntect, 

c:iitiJ;:.<1~e dncnJ:es to, and enhance fi:;h and l.'1.ldlife Oncludinit rel11.ted spawning 

r,:-cunds 11r.d t:nl>itatl." 16 U.S.C. 8oJ(j)(1). 

on the one hand, the DEIS gives prnctically no cons1darat1.on to 14hffthel" or 

net the proFose<l projtJcts are needed to fill an a~tual physical de:!ar,d for 

r,::.-.ier, •r to tho enviror.:.:urntal eons1?queooes of displ11ci11g other generating 

car·a-:Hy er p:)s!libly evoid1ng the cr.nstruotion er alternatil<'e geiierat!ng 

s,~:;rce~. So far a!> onl!! can dtiter::::ine froo the Co:::i::tssicn•s cursory analy!lis, 

the rrcjcc-t,5 app,rent!r 14ould di.splaee other, f'Unct1on1m1: i:;<'nerat1ng f!qu:!pcent, 

nr:1 net f~ll an nctual need fer p!;',lllr. (.SeeLL&.,,, DE13 a.t 1-l! to 1-5, 2-?T to 

2-23.) 

On the other han.l, the Coir~is~1on c:?hoose:-1 to ignore the sub~tantial, 

l:i.r,i;.:ely uniinswered question!! about thrr effectn the proJect~ lfOuld t.ave on fhh 

a1-1 o~:'.~r aquatii:: sp,ides. Jn gl'inrt, ~h11 r:Ot'"'.lit!<ion i'l 1.iru.~i!ltakat,ly ;::lacing a 

b~g;:,ir v,!lta1 en v0wer than fish i:.nd nt!l~r nfl.tUr3.l values, an1 thereby violating 

:,te fe'.lera.:. l'v,Hir J.ct•.s "1cqi!i;.l ~on~id,raU.on" -c:andate. 

2. :":.e :i::-•: ,':'._'._'21_.;.~_s.J..!J.f !tr,tior.111 Er.~·iron~~ritaJ_J.2J_i~A.£..'-· For .~evo:ir:11 

263 

264 

265 

263. The analysis in the FUS provides Information concerning significant 
trade-offs between hydropower development and environmental quality 
among the alternatives considered by staff. Non-hydroelectric and 
non-generating alternatives and the no-action alternative were also 
analyzed. Staff has provtded reconY!K!ndatlons ln the HIS on 
environmental protection of resources, Including fish and wildlife, 
related to hydropower development In the study area. The In format ion 
presented in the f[IS will be part of the record from which the 
Co1m1isslon will make its decision. The Co11111ission, before making a 
decision on Issuing licenses for the projects, will take i11to account 
all concerns relevant lo the public interest, to include giving equal 
consideration to power generation and fish and wildlife resources. 

Though the technical feasibility of proposed devices for fish 
protection is undemonstrated and questionable for the Ohio River Basin 
conditions, staff believes it is reasonable to require that these 
mitigation devices be tested in prototype al operating facilities 
before they are mandated for installation at all sites. Such a phaSl!d 
implementation approach is standard practice for introducing any new 
technology Into service. Staff believes that investment by developers 
In such a test facility, with corrrnitment to consider effective devices 
for later installation if needed, 1s consistent with "equal 
consideration• for po~er generation and fisheries. 

264. The DIIS states that it is ln the public interest and useful to 
L 

conserve non-rene"tllable fossil fuels and to reduce atmospheric ~ pollution; displacing steam generation with hydropower will accomplish 
both. The displacement of inefficient steam generation by 
hydroelectric generation improves the cost-effectiveness of the 
displacement. The addition of 400 megawatts of hydropower would 
reduce the consumption of non-renewable fossil fuels, reduce 
atmospheric pollution In a nation deeply concerned about acid rain and 
the greenhouse effect, and possibly reduce long·term energy production 
costs. 

265. Coment noted. See response to co1m1ent #49 and 263. 



reaaona, the DEIS 1:<i inadequate to al!ltisfy the requ1 rer:ient~ o~ the National 

Em•iroMental Policy Act. 

f'ir:'ll, the DEIS does not analyze potential cUC1ulat1ve ii::paeta in 

accordance wil;!i the f!:Uidelines of the Council on Environmental Quality, The 

Ccunc1l'r. guidelines, which are bind:lng on the Ca:icission, .sef!: 18 Cf'R 3ev.1, 

define "CUl!lulJttive 1t:ipact" a:. an impact which rel!lults frOI:! the impact of a 

proro:wd action "when added to other pa:::t, present, and rea&onably foreaeeable 

futUl"e actions." ~O CfR 1508.7. Under this deflnitlon, the Coa.!lliaaion, in 

com1idering the effects of projects for which license applications are pending, 

has a lo:gnl duty also to take into accc,unt the effects or already constructed 

cbstr<..ietions in the river and of projects ror which prelittlnarr pen:dt 

applications !;eve been filed. £cpipa...!:_f!. !!_a!1l:mal Wildlife F1;1f!erat1on v_._ F.f~.f., !!01 

f.2d 1505 (9th Cir. 1986) {Cl'X:1llission has duty at prdiminary perei:!.t stage 

eit-her- to prepare cooprehen!<ive plan or initiate (>f'l\.'ironcental studies). 

Tho- C(J:'1:)!.ssion has rejected out or han:;! perroreiir.g a cu::mlative impact analysis 

or the tne required, (DEIS at 1-5 to 1-6.) 

Second, the llE!S 1s in violation of NEf'A because the Cct!'.mission proposes 

to license the projects and then turn to an evaluation of t!le envircMental 

consequences \'.if t.hat decision after the prcjeet.:i ar" const:"1,;CtP.:l. As discussed 

above, the Cot-rrJsl'lion•s approach of "power first/fish laat" violate, the 

feder2.l Power Act. It Also violatf?!I th!:! Jrfational Envlroncmntal f'olicy Aat. As 

the i::o ... rt of /;J,f.·Ql!.!.s rcr lh1: llinth r:~r-01.:it ti.as stntrd, rrlinnce on postw 

liM11!:ing studies ,·ioiltes the rrqul.retamt cf NEPA -that con:sideretlon or the 

er.vjn:-.:::enttl i::::;:iacts of p:'opoed pr~ject:i take place berore any Ucem:dng 

d1:1c1s1on i~ ,:.1(1';." ;.;llnn=::~ v." n:r.:c, lb. 65•7571 (?th Cir. Issued ~:.arch 18, 

198 6) 

266 

267 

266. See responses to comments 132 and 33. 

267. See response to corrmt'nt t49. 
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Finally, the DEIS violate!'! NEPA bemi,u!'le the Comtu.ssion has not gathered 

sUff1oient 1nformt1on to intelligently use,s the environmental consequences 

of the prorosed projects. In particular, tbe D£1S is based on inadequate 

1nrori:at1on about current dis.solved oxygen levels in the river and the Ukel}' 

consequences for dheolved o,:ygen lt!Vels ot building the proposed projects, Ir 

the Com=1.ssioo isl'lues licenses for a oUl!ber of the propo!'led proJeot!'I, 

significant fish kills and los.ses or other aq\!Atic life could re!lult through 

the increased l'ltress troa decreaus in dissolvad oxygen at lo\l flow periods. 

{See DEIS, at 1j_5 to -6, 11-8 to -10, 5-2 to -5). The Cauiuion trust seek 

additional infori;atioo rf@arding current and projeoted dissolved oxygen levels 

and the effeotivenes!'I or eitigation measures prior to project licensir.g, (Se9 

DEIS, at 4-9 to -10, 5-2.) In the absence of this information, the Cam:iiuion 

is !'licply not in• position to maka a reasoned Judgcant. 

3. The DEIS Cannot- Subst1tute ror forcal Consultations Under the 

Endangered ~.£,1...!!....!£1. The portion of ttie Ohio river being studied provides 

habitat for the pink muoket, La~psilis ubrupta, which is 1neluded on the 

federal en:langere(! specie:i lii,t. The DEIS states (at 4-87) that the DEIS 1s 

beine provided to thl! U.S. F11'lh and liil1H1fe Service to oc::ply vith the 

consultation requirea:ents of Section 7 of the Endangered ~pee~u Aet. Wl':11• it 

is appropriate in pi-ineiple to integrate the NtFA process with the endangered 

spec.'..es consultation prooe3s, !'littply distributing the DEIS for eoi:itnent is 

lnsi;J"fident to oo::ply Yith the detailed procedural and 11utstantive 

re,;;uire:i:ents of the Endangered Species Aot, 16 U.S.C. 1531 !....L.SM•, and the 

A~t•s i111plementing regulations, W 50 CTR 402,01 et :ieg. 

11, ':"he DEIS 11nd CCJ!::::'.'.!trll:,!....£.!':...!n..~ ... !?~J~ Cannvt Satisfy the redQral !'o..,~r _I.-;~ 

Section lQ( j} Process. The D!:IS state, (at q_e7) that the Coc.:ii!;sion staff 
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269 

268. Staff does not belif!ve that collection of additional tnformatlon on 00 
is reQuired to df!sign mitigation to avoid impacts to aQuatlc life {see 
response to conment #39). The spill flows recolllTlended by staff would 
assure that aeration would be maintained during extremely low flows; 
few or the projects at dams that aerate well would operate at all 
during very low flows {compare the spill flow reconmendations in TablP. 
2.1.3·1 and the minimum turbine flows ln Table 2.Ll-1 to the monthly 
mean flows in Table 3.3.1-1; the spill flow plus the minimum turbine 
flow must exceed the flow In the river before generation can occur), 
The response to cotmient 124! discusses the effectiveness of the 
proposed ~itigatlon measures. 

269. See response to co11Ynent 1 38. Additional information on .l...i!!lfillll.$. 
lb.r..!wta, the federally listed endangered freshwater mussel, is 
Included In Appendix l of the FEJS and has been submitted to the USFWS 
in compliance with Section 7(c) of the fndangered Species Act. 

\' 
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will u:,e ill! opportunity to rel!pond to commenh l!Ubmltted on the D!:IS by shtit 

and federu fisheries a,:eneies "as the mechanism by which to comply with 

section 10(J) or the FPA, 11 Inhrve11ora obJeot to lh1a propoa~ prooedure 

because the D£IS doea not eontain su!~ioiently detaihd inforuUon, including 

propot1ed license terms and oond1tions, for the fillh and wildlife agencies t.o 

recomlllend appropriate terms and conditiolll9 in accordance with t.he purposu of 

aection 1 O( j). Fw-thermor•, .:ihould the C0Clltliuion identify any inconsistency 

pursuant to l!eOtion 10(j)(2), the EIS proceaa would be inadequate, to comply 

\11th the B:PA resolution requtre!ll!lnts and would !ail to give t.he riaoessary 

opportunity tor fish and wildlife agenciu and intervenors to participate. The 

Ca:icission l'lhould therefore keep the :iection 10(J) proceu OjH!n until .such tiee 

u the gaps in the DEIS are filled 1n aml more detdled, project apecifio 

1nfcrmtt1on has been developed, 

-- 7 --

270 270. See response to connent f31. Staff's recOl!lllendations have been 
developed after considering all cormients and recolffllendat ions fl led to 
date on the 24 license applications, Including comments and 
recomendatlons received on the OEJS. Staff has provided both basin
wide and slte•speciflc reco11111endattons, based on information available 
in the geographical study area and from project-specific Information, 

~ 
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CONCLUSIC!f 

fol' the foregoing r-eason!I, the Cc:.:i1U11!1ion 11hould grant Interve11or11' motion 

to intervene in the.'ltt proceedings and con11ider tha rcregoin.; eoeicents. In 

addition, the CIX:lt1'11Ssion shculd proceed to prePt11rc 11 revi:sed or :,upplee<i'lntal 

DEIS that re~pond!l to ',he foregoing coneerns. 

Renpectfully submitted, 

(\'J' ,1 CJ! · 
~~~t.\ _l,, ___ LL}:1.:.W'<-0<'.-

Jonn 0, Echevrrria, tsqUire 
bQricnn Ptvers, Inc. 
M-1 rennsylva:.la, S.£. 
h'ashingLon, D.C. 20003 
(202) 51:7-6900 

July 5, 19SIL 

_u~ 
Dav 1.:1 IL Conrad 
Frhn1~ c! the F::u·th 
:,30 Seventh Street, S,E, 
Wa.e:hington, D.c. 20003 
(202) ~~3-l.312 

C:-ATlflCAT& OF SERVICE 

I hereby certify that I have this Sth day er July l~!i!!, s~rved a ecn of 
the for~oing doeunent by r.trst-olass catl, postage ~repaid on each Qf the 
pe~-:ins lietl'd on the official servict! 11:.t!l c.:!.intair,tid ty the Secretary in 
ea.eh or the pr~cet--!1ngs li5t~ in the caption o! this docunent. 

~\ 'I .., 

· .. L' , , .. i' 
' • I j / '' '• J_t_c, c,: ,._c c.:w,u ... .-:., 

John D. fche.err!!>: 

i 
\_i 

-- 8 --

~ 

0 
~ 



)H!\V!II . l.1L11 ,, I, 

/111 ... ". i-.1 I .... 

t'l) I',, .• J.I!)_; /,t,,:{"·1,,,.,,. \//,.,1 V";i"·" 1/,',{)1, 
.l11ty :!~, 1!11111 

i,01!-1 I), Cnidwll 
At:llt11! Hf'cretury 
lJ111l<'d S!H1Ni or /\111(!1'11,n 
1-"cdcrul t-:rwr~y ll,•!!td11\01·y Com111, 
Wushlngtun, n. C. l0426 

1.1.r1.~,,. 
l0-1 )'.''! 13',13 

He: fly(lroelcctrll' OC'Velopmcnt 
Ut>{:~d Nn. El,115 • HI J 14 
lluuml /Jotl(llfl 

Dcnr Ms. Cnshcll: 

We nrc the owners of lhe ROl'ND IIUTT()l\J trtt<'k, which c-omprise~ 4)0 
ftt'res fllld three• n11lcs of r1,·c1· £rcmlugc nnd 1mcompu!"'.o;e1; the flilderbrsnd Lock 
end Dnm on the erlst bnnk of the Monon~ahcln River 11t the 106, 107, end lOR 
mil~ marl<ers. You sent us a notir.r. of n p11blic h1>nrlng in Pittsburgh on July 
15, 1988 nl 10:00 11.10, The problem, however, Is thal WC' did not recelv<' the 
notice until July Ill. 

Wr. do, nt this tlmc. mol<~ a formal objection or any hydroelectric 
development on the, Hilderbrand LO<'k nnd Dttm in thot our proverty nbuts 
against snid tl1Uo. The highest r,nd best us~ of our property ls for e high 
tech rcside-ntinl OM/I, We h11v(' designed ond commenced construction of roads 
for the devclopnmnt of s11Jd high tech residcntHI 11rea, und lhe hydruelectric 
development would be !IIC'\'erely ndvorse to our d(!\'elopm1>nt. /\dditlonnlly, 
electric power is overabundant lu West Virginl11.. nnd In fact, most of the 
electricity produced by Vfc!:lf Perm Power nnd other utilitle!< ir. sold out or our 
state. 

Enrlosed Ji; n rer('nl nrtlcle from our local 1\C\\'!:;pttpcr which ren~cls thee 
th(! t1overnor hes grunted us an industrinl ro'.ldwny for lhi! constru,itlon or our 
high tech rcsldenth1I nrNI. 

Plcesr. odvlse u11 .!.!!!!~11. tts to a11y future rml.Jlic 1ric,ctm~s so lhflt we c1111 
go on record with the court reporter. 

Plessn advi<;c u'> uccordlnr,l)', 

Thank you kindly, 

Enclosure 

t"lo io3o~To 

liC'>IH't'~ful!y you,·i,. 

' . -''If,::,.-~-
/ ~-, ' 

f);trwii1 r. ,!ohr1!Hm 
mc .. ~rc 

JIJL 2, qns 

271 UJ. lhls co11111ent notes an individual's objection to the proposed 
Hildebrand project because of Impacts on a "high tech residential 
area~ under con1tructlon in the vicinity. The colffl'!ent does not 
specify the nature of the adverse impacts anticipated, nor does lt 
include any details that would permit staff to assess the impacts. 
Staff attempted to obtain additional information through a telephone 
call on August 30, 1988 .. Jhe comenter declined to provide sufficient 
information on the basis of a telephone contact and Indicated that he 
might supply it 1f officially requested by a letter. Unfortunately, 
the schedule for preparing the ff.IS did not permit Staff lo pursue 
this possible method of obtaining the needed Information. 

Sections 4.1.6.J and 4.1.6.3 have been revised to Include the 
potential tmpacts of the Hildebrand project on proposed residential 
development In the vicinity. The potential impacts Include possible 
encroachment of some project facilities on land proposed for 
residential development and possible exposure of the residential area 
to noise, dust, and traffic during project construction. 
Reconrnendation 6 in Section 5.4.3 has been revised to call for 
compensation for deterioration of privately owned roads used by 
construction traffic at thfs project. 

A newspaper article provided by Hr. Johnson ls not reproduced here. 

~ 
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OHIO RIVER VALLEY 

WATER E'ANITATION COMMISSION 

,.. CAST n>u•T" STIOll:11:T. c, .. c, ........ ,. 0"•0 &Secia 

P'ATIUCK L. ITANOING 

ALAN N. YICOIIT. JII., P'.E . ................. _., .... , .. _,,. 
81. Lois D. C11h1ll, Aeting S1crat1ry 
F• deral Energy Regulatory C0111J11i11ion 
825 North Capitol Street, NE 
'1uhington, DC 20426 

July 6, 1988 

RE: FERC Docket No, EL85-19-ll4 

Dear Ms. CH hall: 

,SO ~I .... I• 11 SI 

Th• Draft Environmental Impact Statamanc (DEIS) on Hydroelectric 
Development in cha Upper Ohio Riv• r B11tn has bean raviewad by staff of th• 
Ohio Riv1r Valley Yater Sanitation Coffllll.i11ion (ORSANCO), The DEIS considers 
the cwnulativa impacts of 24 prop01ad hydroelectric projects at 19 1it11 on 
cha Allaghany, Konongahala, Muskingum, and Ohio Rivara and 1v1luat11 11v1ral 
alt1rn1tiv11 for mitigation of identified impacta. The recommended 
alternative would permit hydropower development ac 15 of th• 19 1ic,s. 

Personnel fro11 Oak llidg• Natiorwl Laboratory who pnpend the DEIS 
con1ult,.d frequently wit:h OllSANCO staff, and -de several pruentations 
before thi• Co1111ds1ion'1 Technicel Comm.lee,,, which consist• of 
npruentativu of eight state a, including th• six 1tatu along the Ohio 
lliver, U.S. Anty Corps of EnglnHra, U.S. Geologlcel Survey and U.S. EPA. 
Thl1 has provided OllSANCO with opportunities to review the work in progress 
and rhe 1aethodologiu used. \1e are plHHd to u, th• degru to which 
environ111ental protection is supported in the final reco111111endations. 

At its Hay 26, 1988 meeting, the Co111d11ion adopted the following 
policy concerning dissolved oxygen monitoring ac Ohio lliver hydroelectric 
facilitiu: 

Operating licenses for Ohio lliver hydropower facilitiu should 
contain provi1ions to aesure that: 

l. Adequate st.udiu are conducted prior to facility 
operation to define aeration characteristics of th• da•; 

2. Continuous monitoring of dissolved oxygen is provided at 
representative locetions above end below the facility as 
eppropriate, with data available to OllSANCO through 
remote interrogations; 

3. Provisions are made in th• facility design and operation 
to allow maintenance of full aeration potential of the 
dam during critical conditions. 

, ............ , ... ,, ........... ,, ••••••• •••••••, . ,.,. ,., •. a••• . •••••,••••" .... , .•. , ,.. .. , • .,,,.,. .... , ..... .,. ................ ,, , ..... ,,., 

272 272. Connent noted. 
.,. 

273 273. Conment noted. 



Ka, Loi• D. Caah•ll 
July 6, 1988 
•• ,. 2. 

Sp•ci!ic •pplication of thiS policy to individual hydropow•r 
proj•cta ahall b• on• ca•••by·ca•• baaia, 

It is our opinion that th• r~co111111,ndation• o! th• DEIS •r• fully in concart 
with this policy. 

On Jun, 30, 1987, undar th• acoping procHI of th• DEIS pnparation, I 274 
this Co111111i,1ion 1ub111itt•d co1111•nta which includ•d th• r•qu••t that th• study 
arH ba axpand•d to inclulH the •ntin • ain ata• of th• Ohio Rivar. That 
r • qu•st wa1 b•••d on our di11olv•d oxygen monitoring r•ault• which show that 
th• major problems, and hence th• area 111ost 1an1itiv• to affacCI of 
hydropowar on ••ration at navi1•tion da111, hava baen on th• 11iddla and lowar 
Ohio Rivar, downstraa111 of th• atudy ana. Yhila th• atudy ana va1 not 
axpandad, uvaral of thl nco111111andation1 can and 1hould ba applied to all 
Ohio River projact1. 

Anoth,r reco11111andation in our Jun• 30, 1987 1tat111ant wa1 that I 275 
coordinatad control of hydropowar operations ba invHtigatad, 11• b•U•v• 
that th• uv•nth raco11111•ndation undar 5.4.2,l • R•co ... nd.ation1 on Watar 
Q1,1ality • b•Gins to addr••• th•t concam. 

On• of th• probl•m• ancount•rad in pr•paring th• DEIS vaa that critical 
dissolv•d oxyg•n condition, did not occur during tha pariod when applicant• 
vare requested to perform fl•ld maasura11ants, In applying th• above stated 
policy of th• Co11111i11ion, it ls anvlsionad that additional data collection 
vould b• nqulrad to fulfill the fint raquin11ant. Givan th• currant 
drought situation in th• Ohio Vall•y, thi• •um•r •hould provid• an 
axcall•nt opportunity for such data coll•ction. 

Given the time fra111a available for 1ub11lttln1 co ... ant• on th• DEIS, it 
was d•t•rainad by thi1 Comlaaion'a Tachnical Coinltt•• that it vould not ba 
practical to att•mpt to dav•lop a aingla sac of coM&nta on bahalf of this 
Co111111isslon and its m•mb•r stat••· Tha atata• will tharefor• submit thalr 
own individual co111111anta. 

Wa appr•ciaca cha opportunity to co111111•nt on th• DEIS, and th• d•gr•• to 
which Gaorg• Taylor of your 1taff u wall as th• Oak Ridg• personnal hava 
maintained co11111Unication with ORSANCO during tha preparation pariod, 

Copy to: C•orge Taylor 

'iUd ~lh. 1:: .. Vimy, Jr~/~ 

276 

274. See responses to conments 132 and 33. 

275. Conment noted. 

276. Staff did not believe it was necessary to request project applicants 
collect additional dam aeration data tn the sUlllller of 1988. Staff has 
reviewed the extensive data collected in 1988 by the Pittsburgh 
Otstrtct of the Corps; however, the condtttons occurring in the slllllller 
of 1988 are so unusual (c0111pared to historic flow rates, water 
temperatures, etc.) that staff does not believe the data should be 
used to represent the systea. For exainple, stratificatton of pools 
that have rarely before strattfted radically changes the apparent 
aeration rate at s011e da~s. 

.,. 
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COMMENTS OP 

ALLEGHENY ELECTRIC COOPERATIVE, lNC. 
LICENSE APPLICANT POR PERC PROJECT NO. 2971-002 

MONTGOMERY HYDROELECTRIC PROJECT 

ON 

HYDROELECTRIC DEVELOPMENT ON THE UPPER RIVER BASIN 
PERC DOCKET NO. EL85-19-114 

DRAFT ENVIRONMENT AL IMP ACT ST A:l'EMENT 

JULY 1988 

I. OVERVIEW 

Allegheny Electric Cooperative has read, with interest, 

the PERC Draf't Environmental Impact Statement (DEIS} on hydro

electric development ln the Upper Ohio River Basin. The cumula

tive impact assessment prepared by Oak Ridge National Laborato

ries (ORNL) on behalf of the FERC la, as expected, a comprehen

sive document. The DEIS 1dentif'ies a battery or potential 

environmental issues and assesses each issue at seemingly the 

level of current knowledge. 

Whereas the DEIS would lead one to believe that the 

scope of the DEIS was born of the official scoping meetings, 

held in Pittsburgh, this does not appear to be the case. It seems 

evident to Allegheny that some of the re~l decisions were made 

after the two "informal" West Virginia meetings, the attendance 

and importance of which is somewhet of a mystery. It appears that 

many substantive decisions were :.iade at these meetings• apart 

from limited scoping, thatthe Applicants had little ir..put about 

what dlrectlor. the study should taE.e and what are the prtortties. 

Obviously, from the begir..r..ing, dissolved oxygen (DO} was the real 

2 

277 277. Staff benefited frM various sources of tnfon11atton tn the preparation 
of the FEIS. Infonnatton provided tn project applications, including 
documentation of applicant and agency consultations, was an 1~portant 
source. Staff used scoping 111eettngs and public meettngs to obtain 
com,ents on the scope of the EIS and to deteraine the issues to be 
discussed and analyze.cl. Staff also used the infonnatton ftled by the 
applicants tn response to staff's additional tnfonnatton requests. 
The responses provided staff with a standard base of tnfomation to 
conduct tts analyses for the proposed projects tn the study area. 
Sta.ff 111eettngs with applicants, agencies, and organtzattons provided 
the opportunity to obtain tnfonnatton and for staff to present the 
analytical procedures used tn the EIS. Staff assessed all available 
infoma.tion and used its best professional judgement tn completing its 
own independent analysts for the proposed projects. 

~ 
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agency issue, witt, fisheries and wetlands taking a close second. 

However, no attempt was made in the DEIS to. consider future 

changes to the river system or the effects of such system by 

other actions apart from hydroelectric generation. 

Principally, and perhaps the greatest deficiency of the 

DEIS is, in Allegheny's opinion, the principal assumpti-on in the 

development of Alternatives that ill. hydroelectric developments 

will be developed in accordance with the license appl ic,-tion 

plans. In short, the assessment was strictly limited to the 

recent oast hydro development environment and the further assump• 

t.ion that all hydro would be developed with no provisions for 

change. Certainly, this is a narrow and very loose interpretation 

of the real world and perhaps the fatal study assumption. It is 

ludicrous for the FERO or any other developmental agency to 

assume that all licensees, upstream or downstream of a particu

lar site, have the capability, financing, and power purchase 

marke"t available, to develop a h;,:droelectric project and that all 

of these sites Will be developed within the exact same time frame 

predicated by the DEIS, Thb report acts as merely a snapshot of 

developmer.t in a very unlikely scenario that all license appli

cants will develop hydro plants as outlined in speculative , i

cense applications borne of the te.x and PURPA incentive legisla

tion of the late seventies. 

Allegheny Electric Cooperative, as an operating, gener

ating utility ar.d licenSee of a FERC Project in central Pennsyl

vania, is well aware of the responsibilities, capabilities ar.d 

mitigation activities associated with the coordinated dev~l-

278 278. See response to co111ment 132 and 292. Staff concludes that at least 
one proposed project at each stte would have postttve net benefits 
under the reconmended alternative and therefore assumes that all sites 
would be developed, 1f licensed. 
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opment of hydro facilities. The rather narrow stance taken by the 

FERC staff in assessing economics and abilitie.s of the economic 

c11pability of all licensees to develop and sell nydroelectric 

power to the intended market, 1s a very shallow interpretation. 

Refinement of the DEIS into a final report should, at a minimum, 

include a case whereby the likelihood of development is assessed 

and alternative scenarios based on the capabilities and proba

bilities of development, whtch woula .1nclude the generatiof and 

development of Montgomery as a viable project with Allegheny. an 

operating utility, as one developer. More discus11ion on this la 

,.,cntained later in Section III. 

Section II discusses the specific technical issues 

related to Montgomery. At Mor~gomery, significant adverse imracts 

were identified for fisheries, wetland, and recreation. Fisher

ies (related to perceived dissolved oxygen (DO) and turbine 

~~rtality impacts) and wetlands (Montgomery embayment) were 

expected to be an issue since as early as our original agency 

contacts in 1980, these were the identified agency concerns. 

Recreation, as a major impact, was something of 4 

surprise in that the proximity of an ac-cive railroad and the 

steepness of the shoreline limits recreational fishing potential 

at the site currently, and provides safety hazards for access 

cor.-ctr.ually. W"e believe that the recreatior.al fishing issue, as 

it relates to Montgomery, may have been overe:nphas1zed. The Penn

sylvania Fish Commission has made previous stateme~ts a~out 

i-lor.-c:gornery beir.g the [;est tailrace f1shir.g en the Pel"'.nsylvania 

portion of the Ohio River, however, data ir. Allegheny's lir.e~se 

279 279. Recreational fishing ts not only valued In ter11s of the nufflber of 
users that can be acconmodated at a given site, but also tn terms of 
the quality of the recreational fishing possible at that site. For 
example, both fishing success rates and species co1111ositton influence 
the quality of recreational fishing at a site. The high quality of 
recreational fishing at Montgomery ts attributed to the embay,nent 
located 1med1ately upstream of the Lock and Dam. In addition, the 
physical constraints at MontgOllll!ry do not Narrant special 
consideration as they are not as 11m1t1ng as those found at other 
project sites in the study area. 

';--~ 



application indicates that many more people fish the Daahield 

Pool due to relative proximity to the Per.nsylvania Fish Commis

sion boat ramp. The physical constraints at Montgomery are men

tioned in the- DEIS, but never appropriately discounted and re

lated to actual fishing ability. This is Just one example of the 

narrowness of the DEIS on site-specific issues. 

5 
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COMMENTS OP 

ALLEGHENY ELECTRIC COOPERATIVE. INC. 
LICENSE APPLICANT POR PERC PROJECT NO. -2971-002 

MONTGOMERY HYDROELECTRIC PROJECT 

ON 

HYDROELECTRIC DEVELOPMENT ON THE OPPER RIVER BASIN 
FERC DOC~ET NO. EL85-19-llq 

DRAPT ENVIRONMENl'AL IMPACT STAi'EMENT 

JULY 1988 

II. SPECIFIC COMMENTS ON THE MONTGOMERY HYDROELECTRIC 
PROJECT 

A. D1ssolved Oxygen (DO) 

~ 

According to the DEIS under Alternative Nos. 1 and 

2, Montgomery has a moderate impact on DO. Alternative No. 3. a 

4,000 to 16,000 cfs spillage, allows for development, but at 

reduced energy output. 

The no-hydropower-development scenario (DEIS 

Figures 11.1.1-7 and B-16) indicates about 0.5 to 1 mg/1 of DO is 

added by Montgomery Dam reaeration during su.-amer months. Alle

gheny1 s extensive field surveys in 1987 generally agree with thia 

data. However, based upon Allegheny's 1987 data, whir:h included a 

flow less than 7Ql0, Ohio River DO was alway~ high throughout the 

water column even upstream of the dam. 

Allegheny questions how the model data showing low 

Ohlo River DO (e.g. less than 5.0 or 6.5 mg/1; DEIS Figures 

4.1.22, 4.1.2-3) can Justifiably be taken as the benchm1u·k to 

preclude hydro development when recent, rigorously controlled, DO 

data collected in 1987, during e.r. adverse DO period, ir.dir:.!.te 

6 

280 280. Several state and federal agencies also COll'llented that DO analyses 
should be based on measured data instead of 1110deltng. As stated in 
the response to comment 139, field measurements are inadequate for a 
complete analysts of project impacts because data frotn only a few 
years are inadequate to describe the range of potential conditions and 
00 concentrations. Data collected in 1987 do not necessarily 
represent conditions under which hydropower would have the greatest 
impacti sh1ulation of such conditions is required to detennine 
adequate spill flows for mitigation. In addition, field measureinents 
of 00 do not provide a means of predicting project impacts. Even 
though data 111easured 1n 1987 shov adequate DD concentrations at 
Montgo111ery, staff is confident that had the projects proposed upstream 
of Montgomery been 1n operation with inadequate spill flovs, the DO at 
Montgomery would have been n.ich lower. The IIIOdel ts required to 
assess the cumulative t111pacts of all the projects. 

The data collected by the Corps in 1983 was the best available set of 
data for calibration of the 1110del. Temperatures, flow rates, and DO 
concentrations were ineasured at 108 sites {see Appendix BJ, during a 
short time period, The data collected by applicants in 1987 were used 
to IIIOdel da• aeration rates, as part of the basin-wide 00 model {the 
data are presented in reduced for111 in Appendix B of the FEIS). Data 
collected by project applicants tn 1987 were not used for calibration 
of the basin-wide 1110del betause (1) 111easure11ents were not made at 111 
the da11s, since some applicants had previously provided the requested 
daM aeration data; (2) measurellll!nts Nere not made in the pools between 
dams, as they were tn the 1983 Corps data; and (3) the 111easurements 
made by the applicants were not all taken during the same time period. 

"" 
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high ambient DO. At a minimum, some discussion of actual 1987 

field conditions at all the projects should have been graphically 

displayed in the main text and Appendix B. 

Models are notorious for providing numbers, good 

or bad. Controlleci. f'ield studies provide actual, albeit limited, 

glimpses of the real world. Somehow the real world seems to have 

been lost amidst all the assumptions inherent in the model and 

the, basis upon which it was calibrated (Corps 1983 data)( The 

field data demonstrate that DO was not a problem in 1987 above or 

below Montgomery Dam either day or night or at high or low flow. 

In 1987, -hydro development would not have adversely affected DO 

due to existing high saturation above the Dam. 

Allegheny questions use of the Corps 1983 data to 

calit1rate its model. Allegheny has not seen the 1983 data on 

which much of the DEIS's is based, but included in the Montgomery 

Appl1cat1on the 198!/ to 1982 Corps data. If 1983 data was col

lected as in previous years, it represents a one upstream and one 

downstream profile taken irrespective of river flow, temperature, 

and time of day. Some earlier Corps upstream/downstream data were 

taken as much as one full day apart in earlier years. Allegheny 

questions the· use of limited Corps data when a nore recent and 

comprehensive data base was directed to be taken and available to 

FERC. If' the model was calibrated based upor. a high DO defic.it 

(DEIS page 8-10), then model results will reflect that condition. 

High DO deficits were not obse~ved in 1987 field studies at 

Mo::tgot;1e:-y Dam. 

7 
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In summary, DO modeling results and 1987 field 

data collected at Montgomery Dam present radically different 

pictures of what hydro development would mean 1n terms of DO at 

thls slte. Allegheny questions the absence of any text or graph

ics depleting 1987 field DO concentration data which was provided 

to FERC in a timely and efficient manner. 

B. F1sher1es 

The preceding discussion or DO modeling and
1

1987 

field results obviously has direct bearing upon the assessment or 

DO effects upon Ohio River fishes. Baaed upon the tiered analysts 

presented (DEIS page .l&-11 to ll-18). had hydro been in operation 

at Montgomery in 1987. there would have been no adverse effect 

upon growth of channel catfish, sauger or walleye. 

Entrainment and turbine mortality at Montgomery 

Dam ts more of a potential due to the proximity or the Montgomery 

embayment. Turbine mortality questions remain unanswered after 

the Racine and Greenup/Vanceburg studies (and probably will 

forever and ever if the agencies have to have indisputable evi

dence). Note: On DEIS page 4-25. it ls interesting that the Corps 

and WVDNA believe there ts little mortality in passing through 

existing gates given they have no data to support that opinion. 

In Allegheny's opinion, the entrainment/turbine 

mortality issue is a no-win situation at all hydro sites, given 

tne fisheries recorru:;:;er.dations at DEIS page 5-27, since it implies 

mortality studies, screening, monitoring, etc. without purpose 

other thar. to preclude developrner.t. 

8 

281 281. Staff Is also concerned that highly certain and site-specific answers 
to the questions of entraln111ent Impacts (e.g., numbers of ftsh 
entrained, degree of da•age and mortal tty, effects on populations, and 
effectiveness of fish protection devices) will not be forthcoming even 
after expending large amunts of effort and funds. Management 
decisions must be 1111de on the basts of Incomplete evidence, and 
cooperatively a1110ng developers, resource agencies, and regulators. 
Until there are better data than at present, however, some data 
collection and prototype testing of mitigation devices 1s necessary at 
representative sites before reasoned management decisions can be made. 
Stocking ts clearly one option for mitigation, but It ts not accepted 
by all resource agencies as appropriate. 
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In Allegheny's opinion, field studies, no matter 

how comprehensive, may never answer these questions to the agen

cies' full satisfaction since there have been nwaerous studies 

with no conclusive results to show significant mortality. Stock

ing, as compensation for fish mortality, is a reasonable recom

mendation, one which, within limits, benefits all. 

c. Recreation 

There are conflicting statements and conclusions 

in this portion of the DEIS. The recreation section stresses both 

need for angler access and a "desirable concentration of sport 

fishes in the public fishing areas•" Ergo, !'ish mortality due to 

angling 1s OK, but mortality due to turbine passage is unaccept

able. Al.so increase access at Montgomery will increase anglln& 

pressure in the Conn of anglers' boats, motor oil, waves, pollu

tion in the embayment (a FWS Resource Category 1). Allegheny 

questions whether the FWS and PFC consider this impact accept

able. 

The minimum recreational development includes; a 

fishing pier, paved walkways, access to riverward coffers, !'ish 

attractant structures, parking access paths, restrooms, fish 

cleaning shelter, provisions for handicapped use, solid waste 

disposal, lighting and drinking water. Allegheny soecif1ce.lly 

challenges the siting of these fac1lit1es at Montgomery, giver. 

the active rti+-lload and steepness of grade. In the event such 

facilities cannot be located at the development, ~he DEIS stipu

lates that otfs1~e compensatory facilities be proposed. J..s a 

license Applicant, Allegheny is amenable to some mitigatior. for 

J 

282 

283 

282. If necessary, state agencies will initiate management measures to 
reduce any stress on fish populations ctused by angler harvest at 
developed recreational fishing sites. The provtsion of shoreline 
fishing access at the project tailrace should have no affect on boat 
angling pressure in the enibaynient upstream. 

283. FERC regulations require that the developer construct, 1111intatn, and 
operate a standard level of recreational development (refer to 
rec011111endation 1, Section 5.4.2.3}. Stte-specific constraints 
prohibiting this level of recreational development would need to be 
discussed wtth the appropriate federal and state agencies tn order 
that recreational cofflpensatton could be detenntned and a revised plan 
filed with the tomtsston. 
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the benefit of sport fishing, however, to be required to improve 

upon a condi t1on at Montgomery which does not, in its current 

form, support natural access, ts extortion, 

Additionally, the DEIS calls for compensation 

during project construction ( e ,g. temporary fac11 i ties). Safety 

issues such as construction equipment and fishermen using the 

same access road makes this provision impractical. 

Lastly, compensatory flow releases are recommended 

to be made for the newly-created shoreline f1sh1ng during the 

operational phase when the powerhouse 1s shutdown for mainte

nance, A flow of between 500 and 2,000 cfs 1s required as well as 

aeration capability and safe fish passage features. Once again, 

the agencies are overreaching the existing condition. 

It may be worth noting that the only way fish 

routinely bypass the dam at present 1s over the fixed weir, 

through the gates or through lockage, all of which have some 

degree of attendant mortality. 

n. Wetlar.ds 

284 

285 

Potential impacts to the Montgomery embayment are I 286 

given on DEIS page 4-52, A course of action which has been con

sidered by Allegheny includes a proposal to conduct a pre-li

cense, physical model study by which protection of the embayment 

from sedimer.t aggradation or degradation can be demonstrated. 

The DEIS seems to state that the Montgomery 

Project will destroy this area, al though DEIS does not provide 

one t.h:-ead of evidence t.o support. this view, About. all DEI.S says 

is that project 1mpacr.s would be "unaccept;able." Tnis position 

10 

284. See response to co11111ent 1217. 

285. See response to co11111ent 114. 

286. The proximity of the Nontg0111ery Einbayn1ent and the usoctated shoreline 
wetlands is such that staff believes that at least one acre of 
wetlands would be affected during construction. Diversion of flows 
frOIII the e111bayinent area will lead to changes in species composition 
and areal extent of the wetlands. During construction, a potential 
also exists for damage and possible destruction froM increased 
erosion, turbidity, and sedimentation. Aerial photographs and 
navigation charts for the area were used to assess the potential 
changes In wetlands. Staff calculated that at least 0.5 acres of 
emergent wetland would be affected directly and loss of about 0.5 
acres due to Increased velocities, erosion, sedlaentatton and 
turbidity ts not unreasonable. Because of the high value of this 
embayment and associated wetlands as a nursery and feeding area for 
fish, developlllE!nt of a project at this site ts not recomnended until 
further studies result In adequate mitigation for these potential 
Impacts. 
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once again discounts the fact that Allegheny has committed to a 

program that would avoid or mitigate any impacts to the 

embayment. DEIS concedes there will be no change in water eleva

tion. This only leaves construction impacts and velocity. Alle

gheny• s pl an ror the con8truc t1on area does not approach into 

the embayment and only affects one-half acre or submerged wetland 

habitat (not l acre as stated on DEIS, page 5-9). A model study 

may show that velocities are nondetectable. 

Allegheny Just recently completed construction of 

a hydro project adjacent to a wetland and is pleased to report 

~:~e 1ucks, beaver, snapping turtles and cattails are doing just 

fine. 

Allegheny is troubled that DEIS automatically 

assumes that the embayment will be impacted. It ls interesting to 

note that while the DEIS refers to such impacts as "unaoeeptable" 

or "unavoidable" DEIS doe8 not consider them as resulting in 

irreversible and irretrievable commitment of resources (see 

s~ct1or. 4 .9). 

In terms of the wetlands issue, another mitigation 

plan which potentially would comple!!?ent, not replace, the above 

proposal might be as follows. At one of ')Ur earlier agency meet

ings, someone made the offhand remark that the embayrnent was 

nrea'ted 1n the 1930 1 8 (?) from spoil excavated during the con

struction of 't!le dam. Allegher.y ca.nr.ot vouch for the accuracy of 

tha't statemer.t. i":owever, assumtr.g that it might be true, .:.:; 1:e 

pooslble to propose to C,:, the Sar.le thing with dredge spoil (as

sur.iir.g tne sediment chemistry tests do l"!ot lnd:.cate pollut:ed 

" 

287 

288 

289 

287. Conment noted. 

288. The loss of 0.5 acre of emergent wetlands due to construction would be 
irretrievable and irreplaceable. Changes in species coinposttton and 
areal extent vould result tn one ecosyste~ being replaced over ttme by 
another ecosystem, thereby changing the character of the stte. 

289. It ts perhaps possible to restore or reconstruct new wetland areas 
ustng clean spotl material as a ~itigattve measure. Studies of such 
potential mtttgatton are reco11111ended before licensing {Section 5.4.1). 
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sedir.ient). Rather than study and say No, the FERC and ager.cies 

snould prioritize mitigation activities al"!d work with Applicant~ 

on these obvious problems. 

E. Endangered/Threater.ed Species 

There are remarks .. ep:ard1ng Montgomery on DEIS 

page 11-62, last paragraph, but due to a typog,raphical error, the 

statement makes no sense. If, as expected, the statement rerers 

to the attraction of bald eagles to the tailre.ce to feed of\ dead 

fhh and subsequent mortality due to electrocution from the 

transmission lines, Allegheny challenges the likelihood or such 

mortality. Certainly hydro and bald eagles coexist in M.&.ine, the 

Pacit'ic Northwest and Alaska, Have bald eagles been adversely 

impacted elsewhere? Certainly Allegheny could highlight the minor 

spans or the transmission line (no river crossings are contem

plated) with markers ao that it would be avoided by any eagle, 

osprey or heron that might choose to reed in the tallwater. 

F. Mitigation 

The DEIS appeared to rely heavily on the Corps• 

1983 data in which all other data was calibrated as well. Ar. 

previously stated, Allegheny sees little adjustment for the more 

comprehensive 1987 data base provided which shows higher DO 

readings. Because of this, DEIS takt-s the position that the only 

we.y the Montgc:nery Project would be allowed to operate would be 

1f e. spill flow of 16,000 cfs •,;as maintained during the !'our

rnor.th perlod, July through October. It 1s 1n:erestir.g i::o r.ot~ 

t~ai:: :~1s 16,ooo cfs f1gu~e is 12,800 more spillage than request

ed by tne Per..r..sylvar..ia Fish Corn.::i1ss1on. it 1s also 10,300 cfs 

_:_2 
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291 

290. Staff concerns about the bald eagle being attracted by entrained ftsh 
are related to the proximity of the proposed project site to an urban 
area, which create additional hazards to the endangered raptors. Bald 
eagles and hydropower plants can co-exist in rural locations away from 
urban populations. The typographical error hts been fixed tn Section 
4.1.6.2. 

291. See the response to connent 1280 concerning calibration data. The 
sptll flow reconnendations were based on a cu111ulattve analysis of many 
projects' impacts on DO; the rec011111endattons by fish and wtld11fe 
agencies may not have considered all the proposed projects at once. 
The reasons why staff does not reconnend spill flows at a site be 
based on instantaneous conditions at that site are discussed tn the 
response to connent 1243. Staff has included a recomendatton 
(recoomendatton 7, Section 5.4,2.1) that allows for real-time 
determination of spill flows based on basin-wide water quality 
cond1ttons. 
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more than requested by the U.S. Fish and 'lo.'1ldl11e Service in 

their review of Allegheny's li~ense application. Staff justifies 

this high flo-.; as that amount required to maintain DO levels 

above 6.5 mg/1. It would make more sense to restrict project 

operations when DO levels dropped below 6.5 mg/1, regardless of 

flow. Further, tne DEIS disallows any bene!'its that may be de

rived from mechanical or .1rtificial aeration. 

On DEIS page 5-24, a spill flow of 16,00~ cfs 

(July-October) and 4,000 cfs (November-June) was recommended if 

the project .was to be licensed. Allegheny suggests that spillage 

up to 16,000 cfs should be required after upstream DO dropped to 

7.0 mg/1. That is, if as in 1987, the river upstream was near DO 

saturation, there is no biological or BOD rationale for which 

spillage ls r"!quired. The high ambient DO concentrations would 

merely be transported downstream without the need for spillage. 

13 
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COMMENTS OP 

ALLEGHENY ELECTRIC COOPERATIVE, INC. 
LICENSE APPLICANT POR PERC PROJECT NO. 2971-002 

MONTGOMERY HIDROELECTRIC PROJECT 

ON 

HYDROELECTRIC DEVELOPMENT ON THE UPPER RIVER BASIN 
PERC DOCKET HO. EI.85-19-11-

DR APT ENVIRONMENT AL IMP ACT STATEMENT 

JULY 1988 

III. ECOHOKIC AN ALY SIS 

The cursory analysis of economic impact presented in 

the DEIS accepts the license application data as presented in the 

license applications for cost purposes. however, inaccurately 

compares the value or the project against a power output from a 

11 generic coal-fired steam electric plant in the Ohio River Val

ley." This approach is far from reality. In the instant case, the 

Montgomery Hydroelectric Project would be developed by Allegheny 

Electric Cooperative, an operating utility (as distinguished from 

most of the other applicants in the DEIS) in a nonprofit manner 

for the bener1t of over 170,000 consumers in Pennsylvania and New 

Jersey. The power generated would be used to offset purchases 

fror.:i private power companies at ~ not generic or proposed 

wnolesale power cost rates, 

In developing 'the estimated levellzed annual cost 

of t,'1.e project, Allegheny includes interest, deprec.iatior.., ?~~C 

Annual Che.rges, 0&1·1, Mm!r.1strative & General, lnsuran~e., '-heel

ir.& e.n:i taxes, all esce.lating at u;;illty trer.d rates. The le,..el-

1zej e.::.nual •:alue of the project is based on orfsettir..g whol~se.le 

I!: 

292 292. The economic benefits that would be realized from development of 
hydropower plants on the Ohio River are shown In Table 5.2·1. For 
each developer, the financial feasibil tty would be based on actual 
contracts for the purchase of power, which will not be available until 
after the projects are licensed. 
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purchases from our major power supplier {Penelec) and escalates 

according to our projections of Penelec's wholesale rate to 

Allegheny. Based on this analysis. and using the FERC criteria of 

a 9~ discount rate, Allegheny computes the levelized net ber..eflt 

of the project under Alternative at 30. 7 mills/kWh not 7. 7 

mills/kWh (DEIS Table 2.1.1-3). Under Alternative 3, Allegheny 

computes thl! leveltud net beneflt at 12.8 mllls/kWh not (-6.2 

mills/kWh (DEIS Table 5.3.1). Clearly the proJect remains viable 

in Allegheny's economic analysis. if licensed. 

Finally• al though PERC staff recognizes that the 

financial attractiveness of projects ls under question, no at

tempt ls made in the DEIS to ascertain the financial visblllty 

and capability of a license applicant to accurately develop and 

construct, operate, and maintalr.. a project. Instead, a most 

unlikely scenario. ut111Zing the blanket asaumption that .!!!, 

projects will be developed in l!Xactly the same time frame and 

that the cumulative impacts will occur, is projected without 

rl!gard to real life financing or the current downward trend in 

hydro devl!lopment because of PURPA and loss of tax benefits. No 

sensitivity runs or a development strategy, where one or more of 

the prc~ects are not developerl, is presented. Allegheny believes 

that the study compounds the economi9 impact or no hydro develop

mer.t in the Upper Ohio River Basin with the currently dl!pressed 

ecor.omic condition, and reports those findings as another eque.11~ 

ur.~1kely scen~~io. 

15 
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COMMENTS OP 

ALLEGHENY ELECTRIC COOPERATIVE, INC. 
LICENSE APPLICANT POR PERC PROJECT NO. 2971-002 

MONTGOMERY HYDROELECTRIC PROJECT 

ON 

HYDROELECTRIC DEVELOPMENT ON THE UPPER RIVER BASIN 
PERC DOC~ NO. EL85-19-114 

DRAPT ENVIRONMENTAL IMPACT STATEMENT 

JOLY 1988 

IV. SUMMARY 

In summary, Allegheny does not concur with the conclu

sions and recommendations reached in the DEIS and the conclusions 

as to the specific Montgomery Hydroelectric project for the 

following reasons: 

A. The DEIS 1a a comprehem11ve but extremely narrow 

snapshot or hydroelectric development in the Upper Ohio River 

Basin. Some of the major aaaumpcions do not take into account 

past, currenc, or fucure trends in the hydro industry, the envi

ronment, or the economic area,: although the study purporta to be 

expansive. 

a. While the environmental data and modeling attempta 

to predict DO water quality data, it 111 calibrated on 1983 data 

and in no way verifies field data taken by Applicants i~ the 

cri~ical low now periods in 1987 which snow that the ;.-ater 

quality is not as bad as originally perceived by all. 

C. The DEIS is flawed in that it assumes 

tna~ ~ projects will be developed ir. the ~ 

c!@s;,1t': 1r.:::lustry trends e.r.:::I the realities of hydro 

success, to the ~ontrary. 
:..o 

throughout 

time f:-ame, 

development 

293 

294 

295 

293. Corrment noted. 

294. See response to connent 1280. 

295. The four hydopower alternatives evaluated tn the DEIS contain 
different cOllbtnattons of project developaent. To assess the impacts 
of this construction, staff has assumed that the projects will come on 
line in a reasonable time frame and that unforeseen delays wtll be 
held to a 11tnimu111. 
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D. The DEIS preaenta " very a1mpl1at1c view or the 

ecor.om1cs of hydro development and in the instant case of Mont

gomery, a prejudiced and inaeourat• one, not taking into account 

the true benef1 ts to the developer of long-term reliable power 

for Pennsylvanians. 

E. That the recommendations for mitigation. while 

some are possible, are so comprehensive and in no way attempt to 

prioritize resources and are ao egregious that the future for any 

hydro development in t.he region ts doubtful and no attempt ta 

made to negotiate reasonable economic solutions to develop clean, 

long-term, reliable and indigenous power resources. 

:.. 7 

Z96 

m 

296. Coments noted. 

297. Staff believes that its rec011111endattons allow for the development of 
hydropower projects tn the upper Ohio Rtver Basin tn an 
environmentally acceptable 11anner. Staff's recoanendattons are based 
on the importance of certain envlron111ntal resources 1n the study area 
that would be cU11ulatively i11pacted by hydropover development and the 
importance of other envlronllf!ntal resources at specific hydropower 
sites. 
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88 JUL -5 PH 3, 32 UNITED STATES OF AMERICA 
BEFORE THE 

FEDERAL ENERGY REGULA.TORY COMKISSION r~~'1:i•_ ft;_·;-, 
f.f:;.,~,_7 ·: : :· (.(.:·,:•., ~~I.IN 
r•uGl..lC r,~ri-~.u.:.:t ilODN 

Hydroelectric Development In 
The Upper Ohio River Basin Docket No. ELSS-19-114 

COMMENTS OF ALLEGHENY HYDROPOWER, INC. 
ON DRAFT ENVIRONMEN"'Ar, IMPACT STATEMENT 

& 
fr: 
' ..., 

Pursuant to the Notice of Availability published i~ the 

Federal R1aister in the above captioned proceeding on Miv 20, 
:;;: 

1988 (53 Fed. Reg, 18131), Allegheny Hydropower, Inc. 

("Allegheny"), project sponsor of the All'!gheny River Lock and 

Dam No. 7 project, Project No. 7914 (L&D No. 7), hereby respec~

fully submits its cotaments on tha Draft Environmental Impact 

Statement on Hydroelectric Dovelopment in the Upper Ohio Rivet· 

Basin (DEIS). 

I. 

SUMMARY OF POSITION 

As the project sponsor of the Allegheny Lock and Dam No. 7 

project (P:oject No. 7917), Allegheny Hydropower, Inc. has a 

di: act interest in the outcome of this proceeding and in the 

recommendations made in the final Environmental Impact statement 

on Hydroelectric Development in the upper Ohio River Basin. 

Allegheny believes that the DEIS fails to adequately take 

into consideration v :rious potential mitigative measures ,,.-hich, 

when undertaJ:en, would serve to adequately address the concerns 

for short and long-tenn effects to the riverine environment 
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expre•• ed in the DEIS, Allegheny further believes that the DEIS 

overstates LlD No. 7'• impact, ••p•c!ally in light of the tact 

that tour adjacent projects (LlD N"•· 5, 6, 8 and 9) which are 

nearly identical to LlD No. 7 nave already been licensed. 

Finally, Allegheny believes that it, project is in fact compati

ble with the develop111!1nt of other project• in the Upper_ Ohio 

River Ba• in, and may in tact enhance and provide additional 

recreational resources to the publia benefit, 

II. 

COWNTS 

Following are Allegheny•• specit!c comments pertaining to 

various statements and recommendatiqns contained in the draft EIS 

to which Allegheny seeks to respond. 

Cotmn.ent 1 

On pages 1-6 and J-38 the DEIS correctly points out that 

licenses have been issued tor LiD Nos. 5, 6, 8 and 9 and 

construction has begUn on LlD Nos. 5 and 6, However, the DEIS 

tails to point out that other projects already licensed are 

nearly identical in design and contig,,1ration to LlD No. 7, whose 

license applica1 .~n is now pending, Furthermore, the license 

applications tor other similar adjacent projects were originally 

submitted only a few months before Allegheny submitted its 

application for LlD No. 7. The final EIS needs to address this 

matter in greater detail, as it goes towards the issue of estab-

-2-

298 298. Staff 1s aware that ther·e ue other licensed projects and pending 
projects 1n the study area wtth st11tlar destgn and configuration to 
LlD No. 7. Staff ts also aware that so111t of these pending projects 
ftled 1 tcense appltcattons at an approxt11ate time of the llD No. 7 
ftltng. Staff 11ust assess the environmental t111pacts of the pending 
proposals and the envtromnental impacts of alternatives to the 
proposals prtor to the Comtsstons's dectston on ltcenstng actions. 
Staff has documented in the FEIS the cu11Ulattve tnteractton occurring 
wtth multiple hydropower projects tn the study area and has assessed 
the environmental impacts attributed to each of the pending projects. 
The application for Allegheny Rtver LlD No. 7, as a pending project 1n 
the study area, warranted inclusion tn the EIS analysts. 
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li• hing cumulative impact, Failure to address why similar 

projects applied for within month• of each other have bean 

treated disparately brings the EIS' analysis process into 

question. 

comments 2 

The DEIS currently places sub• tantial emphasis on the 

subject projects• individual and cumulative impact on wetlands 

and biota habitat. However, tha DEIS incorrectly concludes that 

L'D No, 7 will cause irreparable harm to wetlands and shallow

water habitat because no alternative mitigative measures are 

capable of alleviating the impact of turbine tailwater discharge 

and discharge channel dredging a• currently proposed (.Ill A.....!L. 

DEIS §4,1.2,2,3 at 4-23: §5,1,1,2 at S-5). These statements need 

to ba clarified in the final EIS and staff must recognize the 

existence of alternative mitigative measures which will 

adeqUately address these issues, 

Th• DEIS expresses concern that the t,o No 7 project a• 

currently proposed will cause direct "significant, unavoidable 

adverse impacts to the target resources identified as fisheries, 

recreation and wetlands" on and around the Isle of White, a 14 

acre shoal located downstream from t,o No, 7 (DEIS §5,4.1 at 5-

23), The concern is that as currently proposed, tailraca 

dredging during construction, and subsequent turbine tail:aca 

discharge just below the upper tip of the Isle of White, will 

result in the potential removal of and significant erosion of the 

-,-

, .. 299. Staff used all known tnformatton 1n conducting tts analysts for LlD 
No. 7. See responses to conments 1300 through 316. 
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island with time {DEIS §5.l.l.4 at 5-8, 5-9). Furthermore, th• 

DEIS is concerned that currently proposed project flow rates and 

patterns would alter existing flow regimes and possibly alter the 

survival and establishment of certain wetland species. (liL.) 

The DEIS' analysis of this potential problem, however, is 

seriously flawed. staff, in preparing the DEIS, either was 

unaware of or chose to ignore th• existence of potential 

alternatives which Could result in a plan with 111ini11al cumulative 

impact best adapted to th• comprehensive development of t,o No. 7 

for beneficial purposes, and in compliance with the 

recommendations of the Col!llllission and other resource agencies. 

An example of a possible alternative which would result in 

an "alternative orientation of the turbine discharge ... capable 

of avoiding significant, adverse habitat los•" (DEIS at §4.12.2.J 

at 4-23 and ss.1.1.2 at 5-5) 

Vertical Kaplan Siphon Turbine. 

would be th• installation ot a 

The vertical Kaplan Siphon Turbine would avoid or 

effectively mitigate the direct adverse impacts with which the 

DEIS is concerned because it would permit the reorien'ting of 

turbine tailrace discharge away from the Isle of White and into 

the main cAnt• r channel of the Ailegheny River. This reorienta

tion is poa• ible because the Vertical Kaplan Siphon Turbin• 

employs a compound draft tube which can acc0111Jnodate any hori

zontal discharge angle. Vertical discharge angle would depend on 

submergence requirements, and on the design of the hydraulic 

smoothness of the draft tube. 

-•-

300 
300. Alternative designs that deflect flow toward the center of the river 

would increase velocities in the v1c1ntty of the navigatton lock. 
Navtgatton traffic could be adversely affected by increased veloctttes 
and cross currents. Disruption of navigation ts not an acceptable 
proposal for this site. 
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Because the sweeping angle of the draft tube could be 

directed towards the center of the main channel, it would permit 

dredging further upstream ar,.d more riverward compared to that 

required of a conventionally oriented horizontal bulb turbine 

configuration. Th• ra• ult would be that tailrace dredging during 

construction would remove little if any of the upstream section 

of th• Isle of White shoal and associated shallow-water habitat. 

Furthermore, a vertical Kaplan siphon Turbin• require• a 

shorter overall powerhouse length than conventional horizontal 

turbine installations. This i• because water i• siphoned into a 

turbine scroll case via a vacuum pump, and then directed downward 

onto the turbine runner blades. Discharge is conveyed through 

the draft tube and into the turbine tailrace. Consequently, the 

vertical turbine • ha!t and runner blade location would be much 

farther upstream and closer to the axi• of the dam than would be 

the case with a conventional horizontal turbine installation. 

Th• effect of this is that excavation and as• ociatad dredging in 

order to maintain submergence requirements in the tailrace are 

significantly le••, and therefore, the impact of sedimentation, 

turbidity and aro11ion on and around the Isle of White could be 

effectively mitigated. 

In addition, other possible and practical methods exist for 

avoic!ing significant, adverse wetland and habitat loss in and 

around the Isle of White. For example, the placement of a 

deflector in the lower end of the tailraca would direct turbine 

tailraca discharge into the main canter channel of the river and 

-,-

301 301. See response to conment 1300. 
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away from the Isle of White. The Pennsylvania Fish C0111J11issior 

recognized this alternative mitigative neasu~e in its comments on 

L,D No. 7 submitted to the CollUllission in 1915, and stated that it 

"would help to protect the island and also mix the turbine 

discharge across the river more quickly." (a.A Letter from Jack 

G. Miller, Chief Fisheries Environmental Services, Pennsylvania 

Fish commission to Kenneth r. Plumb, January 11, 1985). 

Accordingly, the DEIS incorrectly concluded that there is 

"no alternative orientation of th• turbine discharge .•• capabl• of 

avoiding significant, adverse habitat loss." The final EIS need• 

to investigate this issue further in light of the alternatives 

which Allegheny has presented. 

cmmn,nt 3 

The DEIS states that staff is unaware of any off-site 

compensation that could mitigate 'potential adverse environmental 

impacts. (DEIS f5.4.l at 5-23). The staff however, appears to 

ignore the suggestion of the United States Environmental Protec

tion Agency that adversely impacted. wetland• be replaced on an 

acre by acre basis. (SU Latter from John R. Pomporio, Chief 

Envi,:-onmental Impact and Marine Policy Branch, u.s. E.P.A. to 

Kenn•th F. Plumb, January 11, 1985.) Th• final EIS should 

address and consider the acre by acre replacement of adversely 

impacted wetland• as a possible and practical mitigation alter

nativa. 

-•-

302 

303 

302. See response to conment #300. 

303. Staff has reco11111ended that monitoring plans for wetlands be developed 
(Section 5.4.2.4). Staff recOlllllends that such plans be developed in 
consultation with appropriate state and federal agencies before 
licensing at Allegheny LlD No. 7 (Section 5.4.1). 
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comment 4 

The DEIS finds that flow rates and flow patterns caused by 

the operation of L,o No, 7 as proposed would alter existing flow 

regimes and may alter the survival and establishment of some 

wetland species. This finding however, doe• not take into 

considen,tion the availability of alternative turbine tailrace 

N discharge orientations presented by Allegheny in Comment 2. 

"' The ability to direct turbine tailrace diacharge flow• away 

from the Isle of White and its associated wetlands and shallow-

water habitats, and into the main center channel of the Allegheny 

River, could effectively mitigate or avoid the short and long

t@rm effects of aquatic habitat loss and erosion on and around 

tba island. Advarse impacts cou!d be further mitigated or 

avoided by the installation of dafh,ctora such as rip-rap er 

sheet piles at the downstream, lower end cf the tailrace. The 

final EIS should address and take into consideration th••• 
additional mitigative measures. 

Comment 5 
Th• ability to direct turbine tailrac• discharge into the 

aain center channel of the Allegheny River as present~i in 

Comment 2, would represent a better adopted use for hydroelectric 

production i.t an environmentally acceptable manner as it would 

result in a larger percentage of river water being diverted into 

the main river channel below L'D No. 7. Because a large 
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305 

304. The developer will need to provide a detailed plan for the orientation 
of the turbines tn order to properly assess the possible impacts on 
wetland areas in the tatlrace channel. Staff agrees that, tf the 
turbines can be oriented In such a manner that the island and shoal 
areas are not t111pacted, short and long-tenn IMpacts due to the 
discharge velocities and patterns could be Mitigated. However, see 
response to comment 1300. 

305. See response to ccmment #300. 
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percentage ot river tlow occurs in this channel, and key aquatic 

species thrive in this particular flow regime, the reorientation 

of turbine tailrace discharge into the ••in channel would enhance 

and benefit the survival of these key aquatic species and 

therefore, enhance and benefit recreational fishing. 

carnm,nt 6 

Allegheny believes that section 4 of the DEIS fails to place 

sutficient emphasis on the value and use of physical hydraulic 

models in evaluating the cumulative and site specific impacts of 

the projects reviewed. Allegheny proposes to develop a physical 

hydraulic model of its L&D No. 7 project. Use of such a model 

would not only address the affects of powerhouse operations, but 

it will also model different flow rates at the dam, lock and 

powerhouse relative to the overall effect on tlow patterns, 

velocities and elevations, sedimentation, turbidity and erosion, 

aquatic habitat, wetlands and navigation. The model would assist 

in maximizing the best location of ths power hoUS'!, subrierged 

dikes, riverward and landward coffer cells, bypass facilities, 

and fishing piers. In the event the model studies result in 

negative impact predictions, Allegheny would propose to develop 

appropriate mitigative measures for approval by the Corps of 

Engineers and appropriate resource agencies. 

Furthe::-more, the commission itself ha• made the use of a 

physical hydraulic model a requirement for tbs development of a 

post licensing study plan to determine mitigative measures in 

-•-
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306. Staff does not believe that sufficient mitigation to prevent the 
significant adverse impacts identified at Allegheny llD 7 can be 
designed with physical hydraulic modeling to recormend licensing of 
the project at thts time. The project's Impacts on nearby wetlands 
and shoals could be modeled only wtth a movable-bed physical model 
(sl~ulattng sediment transport); such MOdels are expensive and 
co111pl teated to use. However, the reconmended action on this project 
(Section 5.4.l) allows the applicant to pursue studies that could lead 
to adequate mitigation designs. See response to connent #2. 

307. Staff does not recomend develol>lll4!nt of a proposed project it believes 
would have significant impacts that may not be mtttgable even If 
physical modeling ts used, unless such mitigation ts de1110nstrated 
before 1 tcenstng. 
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prior license proceedings, (Jiff .l..i..!L. Article 40 of L,D No. s•s 

license, 29 FERC 162,028 at 63,056 (1984)), 

Allegheny believes that proper f.,nnulation and caUbration 

of the physical model will be key to the success of its L'D No. 7 

project, especially in light of the availability of an 

alternative turbine configuration as set forth in Comment 2. 

comment 7 

The DEIS correctly acknowledges that L,o No. 7 is a poor 

dissolved oxygen (DO) aerator (DEIS §3.J.2 at J-40), but 

ove~~mphasizes L&D No. 7's cumulative impact on DO. 

The DEIS finds that reductions in the rate at which 

desirable water quality constituents such as DO will be added to 

the river and undesirable toxic constituents removed will be 

impacted by hydropower generation at t,o No. 7. The DEIS 

however, fails to adequately address the fact that since L,o 

No. 7 is, by the DEIS' own admission, the worst DO aerator of all 

the projects under review, hydropower operations at L'D No. 7 

will have little if any impact on the maintenance of DO levels 

and th@ r@moval of volatile, compounds such as chloroform and 

ammonia. 

comment. e 

The DEIS has determined that the project/pool area of L&D 

No. 7 has the third lowest level of recreational land area of all 

the projects under review (DEIS §4,1.3.1 at 4-38), and classifies 

-•-
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309 

308. Staff has discussed the low aeration rate at Allegheny l&O 7 in 
Secttons 3.3.2 and 4.1.1.1. It cannot be assumed that this project 
would have little impact on the re111oval of volatile chemtcals because 
the inechanisms controlling the transfer of volatile chemicals from 
water to air are not identical to those controlling the transfer of 
oxygen fro111 air to water. Deep plunging of bubbles, which improves 
aeration, 11ay reduce removal of volatile chemicals. 

309. Although the recreational fishing enhancements proposed at the site 
would be beneficial to recreational users, the enhanceinents do not 
coinpensate for the potential loss of the Isle of White recreational 
refuge. 
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the downstream shoreline area as highly disturbed with litth 

vegetation. (DEIS §J.J.5,1 at 3-47), The DEIS however, does not 

adeqUately address the beneficial enhancement to recreational 

reaources that Allegheny has proposed to develop at L,o No. 7. 

Furthermore, as Allegheny has eatablished in ColllJl'lent 5, th• 

use ot physical model studies would determine the best 

recreational enhancement config~ration, including, but not 

limited to, such items as the need tor shoreline undulations, 

underwater deflectors, terraces, rockpiles, or dike• in order to 

further enhance recreational opportunities while maintaining a 

high sensitivity to the protection at the existing aqUatic 

resources on and around the Isle of White and the Allegheny River 

within the vicinity of L,o No. 7. The foregoing would be 

conducted with consultation and comment from appropriate resource 

agencies. The final EIS needs to further develop and consider 

these beneficial impacts. 

comment 9 

Section 4.1.4.2 incorrectly finds that Allegheny will remove 

excavated construction material by barge and that 11 constant" 

barge traffic will contribute to serious damage to vegetation on 

the Isla of White. This section is incor=ect and should be 

removed from the final EIS, 

Allegheny does not propose ta use barges to remove excavated 

material, but in fact proposes an onshore removal system for 

excavated and dredged material during construction. As Allegheny 

-10-

310 310. Text has been modified. However, re110val of spoil material on shore 
would cause additional adverse impacts to the neighborhood 1n which 
the project would be placed. 
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has st~ted in its application, the excavated material ha• 

couercial value. Accordingly, Allegheny propo• e• to process 

excavated material onshore Lnd remove it by the use of trucks 

(.S.U E,41 cit Allegheny's UD No. 7 application). Proce•• ing 

onshore and hauling the material otfsite alleviate• the need for 

barges and their associated adverse impacts on the Isl• ot White 

and the river within reach of the construction site. Accord-

ingly, the -final EIS needs to reconsider the impacts of 

construction at L&D No. 7. 

comment 19 

Sections 4.1.6.1 and 4.1,6.J overemphasize the direct impact 

construction at the site will have on the surrounding 

neighborhood, Allegheny would propose to mitigate the concerns 

contained in the OEIS by ie• tricting working hour• to weekday• 

from B:oo a.m. to 6:00 p.m. Allegheny would further propo• a to 

mitigate construction related impacts associated with traffic, 

residential interference and roadway deterioration through the 

use of calcium chloride or spraying of water to control dust on 

roads and storage piles, cover haul truck•, limit con• truction 

traffic and access to particular road•, and the encouragement ot 

employee car pool•. The final EIS needs to further evaluate the 

impacts of con9truction in light of these mitigative proposals. 

-11-

311 311. The t111pacts described in sections 4.1.6.1 and 4.1.6.3 are those of the 
project as proposed in the license application and subsequently filed 
111aterials. These sections also reco11111end 11ittgat1on 111easures (similar 
to those proposed in the connent) that would reduce, but not 
el1111tnate, the identified t111Pacts. 
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cornmant 11 

Because the DEIS failed to adequately recognize and consid•~ 

alternative turbine discharge orientations, and other mitigative 

and enhancement propoaala, §4.8 and 15 are incorrect in finding 

that substantial unavoidable adverse impacts to wetland habitats 

will occur. In fact, if th• alternatives proposed by Allegheny 

in its comments above were adopted, the unavoidable and 

irretrievable loss of wetlands habitat predicted at UD No, 7 

will not occur, and in fact, the loss of wetland habitat 

associated with the Isle of White will be avoided. Furthermore, 

if the alternatives proposed by Allegheny were adopted, the 

wetland habitat associated with the Isle of White may in fact be 

enhanced. The physical model study proposed in comment 5 will 

ensure this, and should be adopted for this reason. Accordingly, 

the final EIS should contain a reevaluation of adverse impacts in 

light of Allegheny's suggestions herein. 

comment 12 

The DEIS' recommendations in §5 should be further 

reevaluated because its review process would appear to be 

seriously flawed. The DEIS failed to consider alternative 

orientations of turbine tailrace discharge, incorrectly claims 

that construction barge traffic will adversely impact wetlands, 

and fails to adequately consider the benefits of L,D No. 7 to 

recreational resources and water chemistry. Accordingly, staff 

-12-

312 312. 

313 313. 

Staff used available infonnation to assess the impacts. Staff concurs 
that physical hydraulic modeling could assist in developing possible 
alternatives. See response to co11111ents 1304, 306, and 307. 

Staff's evaluation of the hydropower project proposed at LlD No. 7, 
based on the information submitted, has not changed staff's conclusion 
that such development would cause significant adverse impact to the 
target resources identified as fisheries, recreation, and wetlands. 
Staff would not reconnend studies be conducted after licensing, with 
unknown results, to detennine •tttgattve aeasures for significant 
1Mpacts that may not be ~ttigable. 
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muat reconaider UD No. 7'a cuaulativ• and individual impacts in 

light ot Allegheny'• co11111ents herein. 

COPPPIDt 1) 

Because the DEIS' • valuation ot t,o No. 7 tailed to 

adequately evaluate the project, th• r • co-• ndation should be 

changed to recommend licensing ot the project in conjunction 

with the post licensing development ot a mitigation plan which 

would addreaa the DEIS' concerns tor wetlands, fisheries and 

recreational resource•• As Allegheny baa demonstrated through 

its C01Ull• nts, such a mitigation plan is not only possible, but 

practical. Development at such a mitigation plan in conjunction 

with consultation with other resource agencies will result in the 

development of a project in compliance with commission 

recobendations and beat adapted to the comprehensive development 

ot th• river tor beneficial purposes, 

comment u 
Further111ore, because Allegheny has demonstrated that th• 

DEIS wrongly concludes that there are no alternative orientations 

possible which will protect the Isl• of Whit•, the final EIS must 

address the isau• ot why Allegheny's L,o No, 7 project continues 

to be treated inequitably from other similar projects already 

licensed downstream from t,o No, 7 (.H.I C01llll• nt 1). Th• comai•-

sion needs to address in th• final EIS why it chose to allow 

-ll-

~ 

.: 

314 314. See response to connent 1298, 307, and 313. 



these similar projects to be licensed subject to the development I 
ot mitigative measures, but treats L,D No. 7 ditterently. 

CPPYPADt l 5 

Failure to grant Allegheny a license tor L'D No. 7 subject 

to the development of mitigative measure• in compliance with 

ComJDission and other resource agency reconmendations, denies 

Allegheny the finality of Commission action to which it is 

entitled. Failure to issue a license tor t,D No. 7 prevents the 

limitation of issues involving this project and leaves Allegheny 

in a regulatory limbo subject to the concomitant burdens and 

expense entailed by such uncertainty. As a matter of equity, 

tha Commission must close oft the availability ot objections, 

review and collllDent for t,D No. 7. Because the DEIS has unfairly 

neglected to perform a thorough and adequate evaluation of t,o 

No. 7, and fails to address why t,o No. 7 is being treated 

differently from other similar projects, th• DEIS' recommendation 

should be changed to recommend licensing of UD No. 7 subject to 

the implementation ot post-licensing mitigative measures prior to 

construction. 

III. 

£9NCJDSION 

The DEIS tails to rec01111and t,o No. 7 for licensing and 

development because it failed to fairly and adequately evaluate 

the project. Because Allegheny has thoroughly and succinctly 

-14-
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315. See response to coments 1298·314. The Comtsston wtll ~ake the final 
licensing decision on l&O No. 7 1n the public's interest. 

316. Your opinion ts noted. See response to coments 1298·315. 
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demonstrated the DEIS' flaws and inconsistencies in this matter 

on a point by point basis, the DEIS' recommendation should be 

changed. Allegheny has clearly demonstrated that L&O No. 7 can 

be developed in an environnentally and economically feasible 

manner which will adequately protect target resources and avoid 

adverse impacts on such target resources, in particular those 

target resources identified as fisheries wetlands and 

recreation, on and around the Isle of White. 

Dated: July 5, 1988. 

Respectfully submitted, 

ALLEGHENY HYDROPOWER, INC. 

ti,~ 
M. Goodwin, Esq. 

JQhathan w.f!ttlieb, Esq. 
~ckwire, Ga in, Gibbs, P.c. 
133 21st S eet, N.W. 

suite soo 
Washington, o.c. 20036 

Counsel for 
Allegheny Hydropower, Inc. 
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~MORRISON-KNUDSEN ENGINEERS, INC. ~,,,_,._,.c.._, 

E~lE~ DISIIIICT OFftCl 
IIO-IIJl'ftmfET.IJTHHOOII 
-.tlleotaolCTICUTIJIA -
l'ttONl:CI03!...-

July U, 1988 

ortice ot Hydropower Licensing 
Federal Energy Regulatory Commission 
825 North Capitol Street NE 
Wa• hington, o.c. 20426 

Att: George H. Taylor RB-2098 

Subject: FERC Docket N6. EL85-19-114 

8703-5673 
WPB703 

LOOS 

Draft Environmental Impact statement 
Hydroelectric Development in the Upper 
Ohio River. Basin (Ohio, Pennsylvania, West Virginia) 

Re: Allegheny River L/D No, J Hydroelectric Project 
FERC ·project Ho. 4474-003 - Pennsylvania 

Gentl-en: 

Thi• filing contain• the 001111.anta of Allegheny Valley North 
Council of Governaents (AVNCOG) on the subject Draft 
Environaental Impact statement (DEIS), which was issued for 
COIIJlellt by FERC in. May, 19B8. AVNCOG i • the applicant for a 
li~nae at AllegheRy River Lock and Da• Ho. 3 (the Project). The 
Applicant.and ita consultants have _carefully reviewed the DEIS 
and have had infonal meetings or discussions with the FERC 
staff, the U.S. Any Corps of Engineers (COE), and the U.S. Fish 
and Wildlife Service (USFWS) about the DEIS prior to preparing th••• collll8nta. We have purposely confined our remarks to the 
• ore aub• tantial issue• associated With the Project. In other 
words, ve have chosen not to coruaent on numerous items that would 
nontally be considered significant, including inconsistencies 
between the analysis of similar issues at different projects, to 
focus on these selected issues. 

.,. --
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BM:l<GROUND 

The pending license application waa filed nearly four year years 
ago with PERC in September 1984. The agency .-con• ultation 
proce•• began in 1981.during the preparation of the 
prefeaaibility • tudy, when key agencies were contacted and 
requested to COU1ent on the Project. The• a agencies were 
contacted again in AuguSt 1982 during the preparation of the 
faaaibility • tudy. In Hay 1984, the agencies were provided with 
a preliminary Project description and asked to update their 
COlllll8nt• during the preparation of Exhibit E of the license 
application. In July 1984, a draft of the FERC license 
application waa circulated to the agencies for their comnenta. 

After the Application was accepted for filing by FERC in 
December 1984 the Applicant responded to agency ~o•ments 
received by FERC during the public notice period. During the 
next year or • o there waa little direct activity associated with 
the Project, either by the applicant or FERC. AVNCOG was 
investigating various sources of funds to continue activities 
associated with the Project: FERC was deciding how to address the 
cumulative impacts of hydro develop• ant in the Ohio River Basin. 

In September 1986 AVIICOG waa successful in.its_etfort.a to raise 
funda ·to proceed with develop• ent of the Project and authorized 
it• consultant• to proceed with engineering and enviromaental 
• tudies a •• ociated with the ~reject. 

Throughout the consultation process, the key issues have been 
inatreu releases, dissolved oxygen, protection of wetlands and 
fish habitat, and the use of flashboards. The Applicant 
propo• ed. the use of tlashboarda to Nitigate the possible ! • pacts 
of th• Project on upstream wetlands a.lid increase-power 
generation. The COE objected to the use of flashboards because 
of concerns about the potential impacts on the existing lock and 
da• • tructurea and navigation. The Applicant baa continued to 
puraue the u• e of fla• hboard•, because it believes that the 
Project would be more economically and environmentally acceptable 
with flashboards. In the DEIS it appears that FERC concurs with 
our aa• essment that the use of flashboards would likely have a 
beneficial impact on upstream wetlands. 

Proa the very beginning of the consultation process the Applicant 
baa strived to identify mitigation plans that are reasonable and 
acceptable to all parties; that is, we were looki"ng for 
aolutions that both the Applicant and the concerned agency would 
find satisfactory over the long run. over the past 18 months, 
the Applicant has expended substantial resources to collect 
additional inforaation in an effort to resolve outstanding 

"" • ~ 
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anviroruaental, technical, and institUtional issues associated 
with the Project •. These efforts have included extensive 
consultation with the USFWS, Pennsylvania Fish commission (PFC), 
and the COE. Data collection has included a continuous o.o. 
aonitoring progr- developed in close consultation with the 
agencies, wetland• • urveya, extensive topographic surveying, and 
the preliminary design of and selection of turbine/generating 
equipment for the Project. Ongoing studies in~lude physical 
aod.al testing and subaurface exploration programs developed in 
consultation with the COE. 

The Applicant believes that the results of these activities have 
been well worth the effort. At a meeting in January of this 
year, the Applicant reached agreement with USFWS and PFC on 
mitigation associated with D.o. and recreation. In addition, 
our efforts have resulted in very productive discussions and 
imaginative approaches to impact avoidance and aitigation with 
other agencies. It is possible, however, that our efforts to 
keep FERC abreast of these developments were not as successful, 
as it appears that some information used by FERC in the 
preparation of the DEIS is out of date, incorrect, or superceded 
by later filings. 

In any event, the DEIS process has been useful in that it has 
served to again highlight the critical issues. Further, it baa 
resulted in significant progress towards resolving the flashboard. 
iaaua with th• COB, which will be discussed in a later section. 

GBNBRAL OJNKBHfS OR DBXS 

The reco•endation proposed in the DEIS is that hydro development 
not be allowed at four of 19 sites to mini• ize the cumulative 
enviromaental impacts resulting from hydro development in the 
Upper Ohio River Basin. Allegheny River Lock and Dam No. 3 is 
one of these four sites. The Project received this designation 
because of what were assessed by FERC .to be aajor, unavoidable 
impacts in the ca.tagories of fish habitat, wetlands habitat, and 
recreation that caMot be adequately lessened through modified 
operation, design, or mitigation. The Applicant strongly 
believe• that these impacts can be avoided or adequately lessened 
through mitigation and design, and in several instances has 
already reached agre-ent with the applicable agencies. 

Wa are mystified as to why the analysis of the Project in the I 
DEIS assumed that no flaahboards are used, which is contrary to 
what is proposed in the application, but given this assumption, 
we are not at all surprised by the conclusions. Ne believe that 
the analysis should have been performed on the basis that 

317 317. Conment noted. 
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flaahboard• are uaed, aince that is a Project feature 
specifically proposed by the Applicant to avoid an adverse 
impact upon wetlands. If FERC has concerns about the Applicants• 
ability to implemen~ auch a Project feature;·. we believe that it 
i • aore appropriately handled by a special license article, 
aiailar to the way inatream release• or recreational facilities 
are dealt with in the licensing process. Then, if the Applicant 
can not obtain COE approval of flaahboard• ·or identify an 
alternative method to aaintain the upper pool level, both· FERC 
and the COE would have the ability to prevent construction of the 
Project. 

The Applicant intends to use the results of the physical model 
testing to deaonstrate avoidance and/or identify specific 
mitigation measures related to fish habitat and recreation. 
Developing the information necessary to implement the ~odel 
testing has been a long and involved process that has included 
detailed site surveys, preparation of preliminary layouts of the 
powerplant baaed on the size and typa of generating equipment, 
and extensive consultation with the COE, including the 
preparation of model testing specifications by COE personnel. 
Bids have recently been received and we anticipate that an award 
will be made shortly. our schedule calls for preliminary 
results from the model testing to be available by approximately 
ootober 1988. 

In the pa• t, detailed model studies tor projects located at COE 
navigation structures have been performed alter the license waa 
issued. While we are not suggesting that FERC issue a license 
before major environmental issues are resolved, we do request 
that the Applicant not be denied the opportunity to complete such 
activities as model testing to resolve these issues before ••king 
a recommendation that the Project not be developed. 

J:NSTREAI[ RELEASES 

In its 1984 license application, the Applicant proposed a 
continuous minimum spill flow of 300 cts with incremqntal 
increases based on 00 level measurements taken during plant 
operations. Since that time, the Applicant has consulted 
extensively with USFWS, PFC, COE, and Pennsylvania Department of 
Environmental Resources and has collected extensive 00 data. At 
a meeting held on January 25, 1988, the Applicant reached 
agreement with USFWS and PFC on a proposed mitigation plan to 
protect water quality (see Enclosure 1). The plan provides for a 
minimum instream release of 300 cfs when 00 levels exceed a 
specified value (approximately 7.6 ppm, saturation at 85°F). If 
00 levels measured upstream of the dam drop below this value, 

318 
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318. 

319. 

Flashboards were not included in staff's analysts in the DEIS because 
the Corps objected to previous flashboard proposals for Allegheny l&D 
No. 3. Staff esti~ated that the applicant would not be able to meet 
all of the require111ents imposed by the Corps. Recent discussions 
between the Corps and the applicant have shown that significant 
progress has been made towards resolving the flashboard issue with the 
Corps. Text has been ~odtfted in Sections Z.1.1.3 and 4.1.5.Z to 
reflect the possible addition of crest gates. 

Staff's analysis in the FEIS concludes that, based on information 
filed by the applicant for Allegheny l&D No. 3 {see response to 
conment 117}, development of hydropower at thts site can occur in an 
acceptable environmental manner. Revisions to the text for this 
project has been made and the conclusions for staff's preferred 
alternative has been changed. 

Development of a hydraul le 1110del 1s a useful tool during detailed 
design of a hydroelectric plant. Results are used to refine details 
of a preliminary design. Because tt ts not reasonable to expect or 
require a model to be built at an early stage of project planning, 
development of the model should watt until after a license 1s issued. 

320. Co11111ent noted. 
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releases will be increased and/or natural and mechanical turbine 
venting • yateas will be used to bring the downstreaa DO up to an 
acceptable level. If theae·aeasures are unsuccessful, the 
Project will abut down. 

PBRC rec011J111end• a continuous minimum release of 1,000 cfs at the 
Project to protect instream water quality. The applicant is 
prepared to accept this recommendation, as the COE i• currently 
requesting releases of a similar amount to prevent deterioration 
to the existing concrete spillway-dam. 

RECREATION 

A revised recreation plan was proposed by the Applicant in its 
Hov'ember 1987 filing in response to FERC's request for 
additional inforaation dated September 11, 1987. This plan 
provides for greatly improved access along the right bank with 
areas of the river bank developed for !•proved fishing access 
and picnicking. The plan provides for better fishing acceaa for 
more individuals than· currently exists. 

Under current conditions at the site, water tends to stagnate in 
the back channel during ti• es of low flow. As a re~ult of the 
proposed.Project, flows will increase through the back channel 
and along the right bank of the river. The proposed 
recreational facilities are designed to provide access to the 
~ving water where fish tend to congregate, particularly in the 
spring. 

The Applicant intends to look for additional opportunities to 
improve fi• hlng during the physical model testing program. such 
i • prove• enta might include habitat manipulation and/or additional 
modifications to the proposed recreation plan. 

The proposed recreation plan has been accepted by the 
Pennsylvania Fish Commission and the USFWS, who have agreed to 
review the aodel with us to determine if additional measures 
would be beneficial (sea Enclosure 1). 

The DEIS atates that •oiaruption of the existing fiahing 
opportunities at Fourteen Mile Island would seriously impact the 
existing users of the alt•." The Applicant believes that the 
ability of fishermen to wade to Fourteen Mile Island is greatly 
overestimated. Only during very low flows (<5,000 cfs) it is 
advisable to attempt to wade out to the island. Based on 
observations during the various on-site environmental and 
engineering studies, the vast majority of fisherman and other 
individuals gain access to Fourteen Mile Island via boat, 

321 

322 

321. See response to conment 1283. 

322. Concern regarding the potential loss of recreational wadtng to 
Fourteen Mile Island was expressed by the Corps at a recreation 
workshop held on Nove111ber 2, 1987. The provtston of new public 
fishing access fac11 tttes, as specified tn reco11111endatton fl of 
Section S.4.2.3, could potentially COfflPensate for the loss of 
recreational wadtng to Fourteen Mile Island. The developer should 
file a revised recreation plan with the C011111tsston after consulting 
with state and federal agencies regarding any addtttonal recreational 
compensation measures that ~ay be needed. 
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Project construction activities represent an adverse impact on I 323 
recreation, but the impact would be temporaey. Facilities 
propo• ed by t.he Applicant would provide loJi4,-tera (permanent) 
improved recreation. As previously aantioned, the Applicant 
intend• to ·investigate other possible laprove• ent• to fisher.an 
acce•• a• part of the physical model • tudiea. Th• applicant i • 
al• o willing to • aka JO parking • paces available to the general 
public, provided their use can be temporarily restricted to · 
Project-related vehicles and activities during ti••• of aajor 
maintenance. 

Th• current recreation plan was developed in consultation with I 324 
USFWS and PFC and it is the Applicant's undentanding that the 
conceptual plans have been accepted by these agencies~ 
Nonethel•••• the Applicant recognizes that it • ay be neces• ary to 
aake • inor alteration• to the plan during the initial years of 
operation and will cooperate with the agencies in identifying and 
• aking these lmprove•enta. 

The Applicant is confident that th• proposed facilities represent I 325 
a • ajor improve• ent over existing condition• and will provide 
excellent recreational opportuniti•• at Allegheny Lock and Da• 
Mo, 3. 

PISB HABITAT 

P'ERC concludes that •there will be significant, adveraa, and non- 1326 
• itigatable effects to the downstream habitat• at the Project. 
Th• Applicant believe• that it is highly speculative to draw such 
a conclusion baaed on the available inforaation. In addition, 
thi• conclusion was largaly based on the asauaption that a 500-
foot wide tailrace channel would be dredged, while • ore recent 
Project layout• show a considerably smaller (it varies between 
100 and 300 feet wide) tailrace channel, thus only a portion of 
tha exi• ting gravel-cobble habitat will be disturbed. 

Irrespective of the·tailrace width, we noted with interest the 
following stateaent contained in the DEIS, as we believe it to be 
a far •ore accurate assessment or the situation: 

"Fish habitat may suffer initially as the channel 
stabilizes to new conditions. There • ay actually be 
• ore shallow riffle area available around the island 
complex after flows change to the back channel, 
although this is not clear.• 

327 

323. Reco11111endation 5 in Section S.4.2.3 spectfies measures required.to 
mitigate potential construction flllC)acts to recreational use. 

324. See response to collllN!nt 1283. 

325. See response to connent 1283. 

326. Text has been revised taking Into consideration changes tn project 
layout made since preparation of the DEIS (Section 4.1.2.2.3). 

327. The DEIS section quoted in the c011111ent tndtcated that replacement for 
any lost habitat might be forthc0111tng as the new flow and substrate 
regiffle stabtltzes. 

.,. 
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The Applicant has discussed the proposed tailrace excavation with I 328 
USFWS and PFC in an effort to formulate a plan to replace any 
lost habitat. Both agencies have indicated that they did not 
require such a mitigation plan. 

The Applicant plans to uaa the physical model of the site to I 329 
assesa what, if any, habitat mitigation is appropriate. Based 
on field observations, the Applicant believes that fish habitat 
in the back channel will be improved simply by the increased flow 
through the channel, but is receptive to considering other 
mitigation opportunities if such proves not to be the case. _The 
physical model testing affords the Applicant an excellent 
opportunity to work in cooperation with the interested agencies 
to evaluate various aitigation plans or alternative designs aimed 
at avoiding impacts. USFWS, PFC, and the COE all have expressed 
interest and a willingness to cooperate in such a program. We 
intend to take advantage of this opportunity. 

11B'l'IAlfDS 

PERC estimated that 2.5 acres of wetlands would be disturbed or 
removed as a result of the proposed Project. This estimate was 
comprised ot the following components: 

A. 0.2 Acras of riparian habitat along the 
intake and tailrace channels; 

B. 1.0 acres which would be destroyed by the 
removal of an island in the downstream pool; 
and 

c. 1.l acres which would be disturbed by 
operational activities, primarily decreasing 
the pool elevation by 2 feet. 

Na believe that component Bis based on a incorrect agency 
cOJ11111ent that was subsequently clarified. In addition, Component 
C would not apply if the Applicant's proposed design is 
implemented. 

With respect to Component B, the U.S. Department of the Interior 
incorrectly concluded that the cofferdam extended all the way to 
Fourteen Hile Island and that the sandbar would be removed during 
the excavation ot the tailrace. The misunderstanding was 
pointed out by the Applicant in a letter dated June 19, 1985 
responding to Dal's letter dated March 27, 1985. Enclosure 2 
shows the location of this small island, referred to as the 

330 

328. Staff has an independent responsibility to assure mitigation for what 
staff considers to be probaBle losses to fishery and ecological 
resources. 

329. See response to connent 1319. 

330. Staff used aerial photographs and navigation charts to deternine the 
potential impacts on wetlands. Staff believes that the increased 
disturbance to the island, which the Corps has described as an 
emergent and shrub wetland dominated by water willow (Section 3.3.5.5) 
and not as a sandbar, ts such that damage would be pennanent to the 
aquatic plant species on and around the Island. 

.,.. -~ 0 
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• and.bar in the application, relative to the proposed Project 
feature•• 

The Applicant acknowledge• that there will undoubtedly be some 
teaporary diaturbance to the edge of the i • land, however, the 
island (sandbar) will not be removed. Under exi• ting conditions 
thl• • andbar change• aize and shape in response to river flows, a 
process that will continue even after the Project is in 
operation. 

With respect to component c, the staff'& analysis was based on. 
the assumption that flashboards would not be used at the site. 
The Applicant has specifically proposed the uae of flashboards 
to provide a •ore stable pool to protect the wetlands. 
Additionally, the use of flashboards is highly beneficial to the 
Applicant because it increases energy generation and more 
effectively develops the water resources in the public interest. 

Interestingly enough, while staff acknowledges in the DEIS that 
1-s,acta on wetlands can be mitigated with the installation of 
flaahboarda, they choose not to analyze the Project with 
flashboarda becauae the COE has reservations about their use. 

The Applicant has had extensive discussions with USFWS and PFC 
about the potential impacts to upstream wetlands that • ay result 
from the Project. All parties agree that the use of flashboards 
will protect the existing upstream wetlands and, as a result of a 
110re •table pool level, may enhance wetlands. The Applicant 
prepared and .submitted a detailed report that identified the 
wetlands in the pool above Lock and Dam No. J and assessed the 
Project's impacts upon these wetlands. 

The Corp• of Engineers has been concerned about the use of 
flaahboards at the Project because of potential technical 
problems. During a recent informal meeting between the 
Applicant and the COE to discuss the flashboard issue, however, 
the COE indicated that a more sophisticated • eans of controlling 
pool elevation, such as a crest gate system, may be acceptable, 
provided that it can be demonstrated that such a system did not 
have a negative impact on the stability of the lock and dam or 
cause downstream scour. The Applicant has requested that the COE 
provide a letter clarifying its current policy regarding the use 
of crest gates on navigation dams. Enclosure J is the 
Applicant's request. The response by the Corps of Engineers 
will be forwarded as soon as it is available. 

The Applicant intends to continue to work with the corps of 
Engineers to identify an acceptable crest gate system that can be 

331 331. The use of crest gates at Allegheny LID Mo. 3 would provide a 1110re 
constant pool elevation. The Corps had previously indicated that they 
would not consider flashboards as a vtable alternative and therefore 
they were not considered as an alternative In staff's analysts. If 
the Corps approves the use of crest gates at this project site, the 
disturbance of a potential 1.3 acres would be mitigated and usage of 
such structures could possibly enhance the wetlands tn the pool. 

';-
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used to protect and enhance the upstream wetlands. The Applicant 
haa already diacu• a_ed on a preliminary basis how the physical 
110dal might be used to demonstrate what imp~cta various crest 
gate • yate• a • ight have on the existing structures. The 
Applicant intends to pursue these discussions as additional 
intormation becomes available. 

CLOSDIG COMMENTS 

FERC has obviously • ade an extraordinary effort to collect, 
review, and analyze a vast amount of infomation in a short 
period of tiae. While Applicant does not agree with staff's 
reco• mendation that the hydroelectric project proposed at 
Allegheny River Lock and Dam No. 3 not be developed, the 
• ettiod.ology and data used to arrive at the conclusions are 
clearly atated. 

In our response to the DEIS we have tried demonstrate that in in 
soma instances auperceded information or a misunderstanding 
about the Project has resulted in an incorrect conclusion, while 
in other instances reasonable opportunities exist to modify the 
Project design to avoid major environmental impacts, and, in some 
caaea, enhance existing resources. Specifically, we have shown 
the folloWing: 

• Recreation - The plan proposed by the Applicant 
represents a major improvement over existing 
conditions and will provide excellent recreation 
opportunities at the Project. 

• Fiah Habitat - Reasonable opportunities exist 
to assess and either avoid or aitigate any 
potential adverse impacts. 

e ~ - Approximately 0.2 acres of wetlands 
will be destroyed by construction of the Project. 
Use of ~rest gates to stabilize the upstream pool 
elevation will protect and may improve the 
upatre~m wetlands. Crest gates can be stipulated 
as a license condition. 

332 

333 

On this basis we respectfully request that staff's recoqaendation I 334 
with respect to the Project be changed in the final EIS. 

332. Conment noted. 

333. CollllH!nts noted. 

334. See response to connent 1319. 

~ 
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The Applicant•s actions throughout the licensing process I 335 
demonstrate its comaitment to the Project and its concerns about 
the resolution of the environmental issues~. The Applicant 
intends to continu~ its efforts to resolve the outstanding 
environ• ental and technical issues, 

v\'\ truly y't"~.\. \_...-. 
Ha\lii~~,\,~ 
Project Manager 

Enclosures 

cc: Celeste Calfe, AVNCOG 
carol Cunningham, HKE 
Roy Slack, TES 

335. Con11ent noted. 

Three enclosures provided by Horr1son•Knudson are not reproduced here. 
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u.sm,NDISTRIC:Hffltt EBAUG-5 c:ir:2o 
$0....s..tNGTO>ISIRHT DTfHLOOFI 
NORMLK. CONNECTICUT U S • 0685' 
P>IONI: (20ll ftJB J:IOO 

August J, 1988 

Office of Hydropower Licensing 
Federal Energy Regulatory Commission 
825 North Capitol Street NE 
Washington, O.C. 20426 

Att: George H. Taylor RB-2098 

Subject: FERC Docket No. ELBS-19-114 
Draft Environmental Impact statement 
Hydroelectric Development in the Upper 
Ohio River Basin (Ohio, Pennsylvania, West 

8703-5673 
WP8703 

LOOS 

"' VirginJ,!l 

Re: Allegheny River L/0 No, J Hydroelectric Project 
FERC Project No. 4474-003 - Pennsylvania 

&5 
' "' 
~ 

Gentlemen: "'" ~ 
By letter dated July 14, 1988 the Allegheny Valley North ~ncil 
of Governments (AVNCOG) provided comments on the subject Draft 
Environmental Impact Statement. In the discussion regarding the 
use of crest gates to avoid negative impacts on the upstream 
wetland, t~e Applicant indicated that it had requested the U.S. 
Army corps of Engineers (COE) to clarify its position with 
respect to the use of crest gates at Allegheny River Lock and Dam 
No, J. Attached hereto is the COE's response to that request. 

\\\ y•t yours, 

M~\~. 
Project Manager 

Enclosure 

cc: Celeste Calfe, AVNCOG 
carol Cunningham, MKE 
Roy Slack, TES 

336 336. The letter from the Corps 1s noted. See response to co11111ent 1318. 
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(I) DEPARTMENT OF THE ARMY 
PITTSBURGH DISTRICT, CORPS OF ENGINEERS 

WILLIAM S. MOORHEAD FEDERAL BUILDING 

1000 LIBERTY AVENUE, PITTSBURGH, PA 15222-4188 

Ms. Marsha A. Fickert, P.E. 
Project Manager 
Morrison-Knudsen Engineers, Inc, 
50 Washington Street, 9th Floor 
Norwalk, Connecticut 06854 

Dear MS• Fickert: 

July 26, 1988 

t'·,, - 1 '89 
- -- - I 
- -· =-1-__J ~ ' -- ..J -:;=---=r I I I l I 

:p]hl:._;: 177 

~~ 

This is in response to your letter of June 27, 1988 requesting clarifi
cation of the Corps of Engineers' position on the use of dam crest gates in 
connection with development of a hydroelectric project at Lock and Dam 3, 
Allegheny River. 

It is generally believed that the wetlands upstream of the dam would be 
damaged by lower than normal pool levels from the proposed hydropower 
operations at the existing fixed crest dam. The Corps of Engineers 
recognizes the possibility of avoiding these enviromr1ental losses by main
taining historic pool levels during h)dropower operations. Therefore, we 
will consider the installation of facilities to control pool levels during 
periods of low flow provided the following concerns are addressed: 

a, Any device installed on the dnm, such ns crt:!st gutt:!s, must be fully 
controllable, 

b. A detailed study of the wetlsnds should be conducted to determine 
the minimum required pool elevation, All possible means of protecting this 
resource, including dam crest gates, dikes around the wetlands, etc,, should 
be evaluated. This must be carefully coordinated with the Corps of 
Engineers and other appropriate state and Federal agencies. 

c. The optimum arrangement for a crest gate system would allow the 
device and its jet to conform to the dam crest profile when lowered. The 
hydraulic effects of any modification must be evaluated in a physical mdel 
study to ensure equal discharge efficiency and preclude any scour, Any 
increase in upstream flooding caused by the crest gates will be the respon
sibility of the Licensee, 

d. If the upper pool/lower pool relationship is changed, a stability 
analysis must be performed for the lock walls and the dsm to evaluate the 
new loading conditions. 

{ 
J,. 

o/.M I, re,.£.-

Engineers 

~ 
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Nt:W TORK. N'I' 

LEBCEUF, LAMB, LEIElY & MACRAE 
• •HTNt•s~,. fNCLUDIND ·ll<l•USIOHc tO•"<>•••tONS 

1333 NEW HAM~SMtRE AVENUE, N.W, 

WASMINGTON, DC 20036 
(2021 ,457,TSOO 

TU,t:lt· ,o40IT4 ••cs,M>L[ 102••!'7-TSII 

9ALT L"'"-E CITY, UT 

"ALl<IG .. , NC 

L• • Otur .......... L(l • Y ~ ,o.c••t '""'' 
CO,.D011, lNDL"'•D 

IIOSTON. MA 

SOUTHPQIOT, CT 

NEW•""'·"-' 
............ ,,_ .. ., 

.JACK!IOMVILLI<, 'L 

SAN .. IOANCI.SC0, CA 

LOS ..... ca1.o:s. CA 

Lo8otur. IU .. DST"i:i" '"""" 
• lluSStl.S. • tLG•UN 

July 5, 19B8 
--:::-_) 

(,;:; 

~---"" 

"' The Hon. Lois o. Cashell 
Acting secretary 

~-. 
Federal Energy Regulatory Commission 
825 North Capital Street, N.E. 
Washington, DC 20426 

Re: Docket No, ELBS-19-114 

Dear MS. Canhell: 

"' 0 ,.. 

Enclosed for filing with the Commission on behalf of 
the City of New Martinsville, West Virginia are an original and 
14 copies of a response to the draft Environmental Impact :i 
Statement (EIS) for the Upper Ohio River Basin for (1) the L 
Willow Island Hydroelectric Prnject (Project No, 6902) and f= 
(2) the New Cumberland Project (Project No, 6901). , ..... 

Respectfully submitted, ;g 

~~ ;s, ...--, - . . • c:, c.··- ~/~ 
Louis Ros an 

Attorney for Cit! of 
New Mart1nsv1i e, 
west V1r91n1a 

Enclosure 

cc: Michael Francis, Esq. 
Mr. James Pr ice 

~ 
~ 
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Willow lal.-.d Hydroelectric Project - No. 6902 
Resporae to Federal Energy Regulatory Commlulon Regar<ing Draft Environmental 
Impact Statement (EIS) for the Upper Ohio River Baeln 

4.1.2.J 

4.1.2.J.4 

Entrainment and TW"blne Induced Mortality.. This section of the 
EIS considers factors that were slmilar!y considered in the report 
of studies at the Racine project conducted jointly by the project 
applicant and the Ohio Power Company. The study at the Racine 
project gave a reasonable Indication of the level of mortality to 
adult game fish and allowed the applicant to establish reasonable 
estimates of compensation. The approved plan for the study at 
Racine did not include the question of the effect of turl ine 
Induced mortality on overall fish populations {game end forage); 
the question of the effects on lcthyoplankton and juvenile 
mortality; or the effect of mortality of forage species on game 
fish populations, H all parties (the Licensee, WVDNR, DDN_P., USF &: 
WS) agreed that such studies involved great expense with a 
substantlal rhk that the results would not be useful, We have, 
to date, seen no study approach that would yield reliable answers 
to these questions within reasonable time and cost frames. Such 
studies would need to address three areas: (1) e)(tent of 
icthyoplankton end juvenile mortallty end the resulting effect on 
population; (2) effect of forage fish mortality on game fish 
populations; and (J} geographic extent of local population effectB 
of mortality, Including adequate data on migratory habits of some 
of the species of fish present. 

We do not feel that studies of fish .11ortality and mortality 
effects on population are likely to be economical or conclusive 
and suggest rather that the overall fishery rl:!sources be 
monitored, if necessary, by population sampling techniques as the 
Commission has recommended for the New Martinsville Project at 
Hannibal Dam. If no adverse pattern is revealed by these more 
general, effect-based studies, then the far more extensive and 
costly cause-based studies can be deferred, Use of funds paid by 
licensees as compensation for fish mortality to an "Ohio River 
Basin '::nvironmental Fund" could be used for such studies, if 
considered appropriate by the administering agencies. 

Staff Conclusions on Entrainment. We concur with the staff 
conclusions that no fish diversion devices have been shown 
effective In the conditions considered. Proposed further 
Investigations of the effectiveness of potential fish diversion 
structures may be warranted, but only if a need can be 
demonstrated. Contributions by licensees to an "Ohio ~iver Sasin 
Environmental Fund" ere a reasonable alternative to diversion 
measures and have been accepted es such by Ohio and West Virginia. 
Such funds could be used to carry out such studies by the 
concerned agencies. We do not concur with the staff conclusion 
that installation of fish protection measures (structural devices) 

337 

338 

337. Staff believes that both entratnNent and population 1110nttortng are 
needed as post-ltcenstng requtre~ents. Entrainment monttor1ng for 
ftsh passage rates and percentage mortality probably would not be 
needed at every stte. See comnent 1234. 

338. Staff generally agrees with the c011111ent. The •ohto River Basin 
Envtroninental Fund" could be a practical way for developers to jointly 
fund studies such as the b1oeng1neertng studies of prototype ftsh 
diversion devices. Staff has altered the reconnendatton that includes 
the assumption that ftsh protection devices are likely to a suggestion 
that they 11ay be shown to be practical and effective. 

-;--g; 



5.1.1.2 

5.4.2.2 

is likely and do not believe that installation of bypasses and 
related features in anticipation of such installation is desirable 
or economical at present. 

We feel that the design concept adopted by _the applicant for this 
project, incorporating a large, low velocity cross section for 
both the power plant intake and the inlet channel, provides the 
best protection against high mortalities end is consistent with 
sound power plant design. We do not believe that any structural 
system can be designed to economically or effectively divert fish 
in the environment. Because of the low head at each dam on the 
Ohio River, the flow of water required to generate a kilowatt hour 
of power is relatively large.. Any device attempting to somehow 
process this flow is necessarily large and costly, and causes a 
loss of energy. This prublem is compounded by the large trash 
loading of the river, which places great burdens on any structure 
installed in the flow. The associated costs will result in power 
production costs in excess of those warranted by current O{ 

expected future power values and consequently cancellation of 
projects. 

Aquatic: Ecology and F"isherles {Ttrbine Induced Fi9h Mortality) 

The comment that "mortality of larger fish would be greater than 
10 percent of those entrained'' has no basis In the Racine study, 
data presented in this report, or other data which we have 
reviewed. This statement is Inappropriate unless some basis can 
be provided. Deta provided in the Racine report (Volume I, page 
lJ) shows survive! rates of 88 to 100 percent with instantaneous 
survival of 97.9 percent and latent survival of 94.5 percent for 
game fish. 

Recommendations on Aquatic Ecology and Fllherles 

Item 1 - We disagree with the suggestion that 
for undefined and unproven Intake protection 
there is no evidence that such are required end 
eny particular technology would be effective. 
would involve extensive costs for no Indicated gain. 

licensees provide 
structures where 
no evidence that 
Such installations 

Item 2 - We diBagree with this early timing (12 months after the 
license issue date) for agreement on compensation payments. 

ltem 3 - We disagree with the requirement that licensees conduct 
fisheries related studies. Compensation paid to the resource 
agencies should provide for this effort. The agencies could then 
properly decide on expenditures for various categories c~ effort; 
fish restocking, angler access, fisheries studies, or other uses. 

Item 4 - We question the effectiveness of the requested mortallty 
study but feel that any such studies to be conducted should be 
from compensation :unds. 

339 

I''° 
1341 

342 

1343 

339. Staff has generalized from the Racine Studies. Larger ftsh are known 
to have a higher degree of damage than s• aller ftsh. Until 110re 
studies are carried out, an estimate of 0-10 percent mortal tty, wtth 
closer to 10 percent for larger ftsh, seems to be a reasonable 
conclusion. The statement has been clartfted tn the text. 

340. Staff believes that there are certain destgn features that can be 
built into plans at thts ttme, such as passageways to allow transfer 
of ftsh to the tatlrace or provisions for anchoring equipment to the 
powerhouse. Staff did not intend that any fish protection structures 
themselves be built until after prototype testing (that ts considered 
in a subsequent reconnendat ion). 

341. Staff contends that the one-year period ts tn confon11ance with the 
tt111tng on similar reconmendattons for fisheries protection and is 
therefore appropriate. 

342. Staff believes that tt ,~ premature to detenntne at this stage whether 
funds for ftsh population 1110nttoring, entrainment studies, or 
bioengineering test facilities are patd directly by developers or 
through a compensation fund to the resource agenctes. Such a 
compensation fund see111s to have merit. Selection of the funding 
scheme mst be determined after l tcenstng, tn consultation with all 
parties. 

343. See response to co11111ent 1342. 
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New Cumberland Project - No. 6901 
Response to Federal Energy Regulatory Comml1111lon Regarding Draft Environmental 
Impact Stotement (EIS} for the Upper Ohio River Basin 

WATER QUA:..ITY CONSIDERATIONS 

J.5,2 Weter Quality 

4.1.1.1 

This sect.ion discusses e,cisting wet.er quality In the river. The 
duration curves based on Orsanco data (1980-1986) for two locations, 
RM 40.2 (New Cumberland Pool) and RM 102 (Hannibal Pool), Indicating 
recurrence of the two criteria level dissolved o,cygen (DO) values at 
these locations for the summer months are as follows: 

RM 40.2 
(New Cumberland Pool) 
RM 102 (Hannibal Pool) 

5 mg/I 

"" 
"' 

6.5 mg/I 

25% (Fig. J.5.2-2) 

25% (Fig, J.5.2-J) 

This data does not. appear consistent. with data presented in Figure 
J.5.2-6 showing a DO profile of t.he river, where no DO values below 7 
mg/I have been recorded since 1974 in the 5 years of data shown for 
that. period. Data collected by the applicant in 19:..:5 end submitted 
to the Commission shows a minimum upstream DO level of 6. 7 mg/I, 
with values below 7 mg/I for o·,ly 4 days of the S2 days sampled in 
the period from July through Se~tember, 1985. We t.herefore consider 
any plan based on t.he duration curve discUllsed above to be an effort 
to correct. problems that do not., in fact, occur with the frequency 
projected in t.he EIS. 

Water Quality - DO 

Assessment met.hods. The DO model used in the analysis is based on 
calibration using 1983 Corps of Engineers (COE) dat.a. The 
e,cplanat.ion of the model and its calibrat.lon provided in Appendix B 
is not. adequate to determine. its reliability in this application. 
Oat.a used in the calibration are not presented In full nor is a 
description of the met.hod end extent of dat.a collection. It Is 
impossible to judge the adequacy of the analysis without this 
Information. 

The model also relies greatly upon correlation between a DO level, 
stated as a deficit., above and below (downstream from) the dams. 
Statistical measures of this correlation are given (see Table 4-1.1-1 
and Table 8-1); however, the 1tat.lstlcal dat.a are not adequate to 
allow a thorough evaluat.lon of the analysis and of the subsequent 
wet.er quality modeling. Based on the limited lnformat.lon provided In 
the report, it. appears that the wat.er quality model relies entirely 
on this correlation analysis for the reaeration coefficients assigned 
for each dam. The discussion in 8 2.1.J.l of problems encountered 
when b does not equal zero, that Is, when the line of best fit 

345 

346 

347 

345. The te111perature and DO duration curves based on ORSANCO data are 
presented to provide background tnformatton on the frequency with 
which specific values have occurred. The values presented 1n Figure 
3.5.2-6 are frOIII occasional Sa"'Jlles taken by the Corps and do not 
necessarily represent any specific cond1t1ons. The DO duration curves 
were not used directly as a basis for any of the impact analyses. The 
te111perature duration curves were used to detemine what water 
temperatures represent reasonably-forseeable adverse conditions (the 
temperature exceeded IM of the tt111e in August was selected as a basis 
for spill flow reconnendations). Electronic temperature measure,nents 
are generally highly accurate. 

346. Appendix B has been expanded to include the data used in 110deling dam 
aeration, and descriptions of sensttlvtty and uncertainty analyses 
performed on the 1110de 1 • 

347. The discussion in Appendix B (Section B.2.1.3.1) of negative values of 
b includes several possible explanations of thts result. The 
explanation that slight degrees of supersaturation occur ts expected 
from aeration theory (since the saturation concentration of DO Is 
higher at the depths to which bubbles are submerged at sonie dams). 
Gas supersaturation at dams ts a c0111110n phenomenon. 

';" 
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crosses the x-axis at a ne'l"Uve value, give• an Indication of the 
difficultlea In developing thea4 coefficient,, However, the text. 
provide• no adequate rat.ionalh.atlon for the methods of uae of this 
Inconsistent dat.a. Thia ,action al10 referencea "RMS erron 
generally within the range of •ccuracy that can be expected with DO 
models" without noting that r~ge and without noting the Importance 
of any inaccuracier. There la no algnlflcant diacuasion of these 
reaeratlon coafficlent1 as ta the reasonableneH of the coefficient, 
or the sensitivity of the water quality model predict.Ions to the 
range of error In the coefficients, Such a discussion ii critical to 
the evaluation of the water q~ality modeling process and the modeling 
results because of the very large value of the resource here at 
stake. 

Also, in Section B 2.1.4, Algae Production, the Importance of this 
factor is not.ed as being relatively minor based on referenced 
personal communlcat.lon with C9E st.aff. We find this auumption to be 
an overriding critical error In the analysis. Field data filed by 
the applicant showed a subslantlal occurrence of supersaturation in 
the upstream pool at. dams st"diad in 1985, with the only reasonable 
explanation be 19 algal oxygen production. While such algal-source 
DO may not always be presept, failure to account for Its fre~uent 
(likely preponderant.) presenQe ignores a major fact.or governing 
utilization of this rasource. 

The modeling effort also appe,;rs t.o ignore the Increase In dissolved 
oxygen (DO) concentrations caused by an operating hydroele:=tric 
facility when there Is no flpw t.hrough the dam gates. A report. 
submitted to the Commission by American Electric Power (1988) on the 
Racine hydroelectric project showed that at the Racine site the hydro 
units increased DO levels downstream as much as the dam releases and 
sometimes more, In Sept.ember 1987 testing at Racine showed a 
downstream DO increase In the range of 0,4 mg/I caused by the hydro 
while no significant. increase dua to passage through the dam gates 
was noted. This was thought to be due, in part, to the shallower 
depth water with higher dissol-..ed oxygen concentrations drawn off and 
discharged by the hydro. The failure of the DEIS to consider this 
lnformat.ion results In unneccessarlly high spillage requi~ements. 

It is unclear whether the opt.imizatlon procedure described for Impact. 
analysis properly evaluates the t.radeoff in DO effects at various 
spills for each project. (Sect.Ion B,J.2 - Bounded Implicit 
Enumeration). In particular, the report should show the relative 
effects of reduced spillage requirements at the projects at the 
downstream range of those requiring spillage - Pike Island, New 
Cumberland, and Montgomery. We question whether tha Incremental 
improvement.s claimed to be produced by spillage at these projects are 
justified. 
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348. See response to conwnent 1101. 

349. See response to co11111ent 1252. The withdrawal of water from the upper 
level of the upstream pool as a way of mitigating for aeration loss 
has been proposed In other river basins. This technique does not 
actually add any oxygen to the water but only moves the mre highly 
oxygenated water from the pool above the da111 to the pool below It. 
Throughout mst of the Upper Ohio River basin stratification strong 
enough to make this technique effective Is rare. If a hydropower 
plant was successful tn withdrawing only fr0111 the 111ore highly 
oxygenated surface layer of the above-dam pool, It would pro1110te 
stratification and lower water quality above the dam. 

350. The optt111tzatlon 1110del works by finding the combination of spill flows 
{at dams that are effective aerators) that maxt111tzes the power 
generation In the basin while maintaining 00 concentrations above 6.5 
1119/l tn all pools where 00 was above 6.5 lllg/L without hydropower. In 
pools where DO was less than 6.5 1119/l without hydropo11er, only slight 
decreases {less than 0.5 1119/L) In DO are allowed. Under the design 
conditions used for the 111odel analyses, the spill flows at Pike 
Island, New Cumberland, and Montg0111ery are required to Maintain DO 
concentrations tn approxt1111tely the first 200 Miles of the Ohto River. 
Because dams downstream of Ptke Island provide little aeration, 
aeration at these three dams affects 00 far downstrea• and ts required 
to prevent 00 degradation. The senstt1vtty analysts of the 00 IIOdel 
presented In Appendix B indicates that aeration at New Cumberland ts 
tMportant for maintaining DO concentrations at RM 100. 
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4.1.2.1 Assessing the Impact of DO Change on Fish (f"or Hydrodevelorment as 
Proposed) 

This section discusses the three potential levels of DO maintenance 
with respect to fisheries, It est.ablishes 6.5 mg/I DO as a standard 
for "zero effect" on fisheries. The need for the highest. 
level considered (6.S mg/I DO) appears not to be baaed on the 
survival data provided (f"igure 4.2.1-1), as the data Indicate that. a 
level of 5.5 to 6 mg/I DO causes no decrease in survival. 

The national criteria for ambient DO concentrations for the 
protection of freshwater aquat_ic life are presented below for 
warmwater fisheriH: 

Early Life Other Life 
~ ~ 

JO-day Mean NIA 5.5 
7-day Mean 6,0 N/A 
7-day Mean (minimum) NIA 4.0 
1-day Minimum 5.0 J.O 

Source: U.S. Environmental Protect.ion Agency (U.S. EPA) 19B6 
"Quality Criteria For Wat.er." 

These criteria recommend a 7-day mean DO concentration of 6.0 mg/I 
and a 1-day minimum of 5.0 mg/l to protect early life stages at 
warmwater fisheries. 

The criteria were derived from product.ion impairment estimates which 
were based primarily upon growth data and information on temperature, 
disease, and pollutant. stresses, The average DO concentrations 
selected are 0.5 mg/I above the slight production Impairment values 
and represent values between no production impairment. and slight. 
product.ion impairment, therefore, each criterion is an estimate of 
the threshold concentration below which some detrimental effects may 
be expected. The criteria represent DO concentrations which the U.S. 
EPA believes to "provide a reasonable and adequate degree of 
protection for freshwater aquatic life." 

The requirement in the Draft Environmental Impact Statement (EIS) 
(pages 5 through 25) that developer& maintain DO concentrations of 
6.5 mg/I throughout. the basin during July through October is not 
reasonable and not supported by the U.S. EPA "Water Quality Criteria" 
or other research on DO, Reasons for our disagreement with this 
requirement are listed below: 

A. The requirement is ba.sed on allowing no production impairment of 
fish in the Ohio River. U.S. EPA, {1986) states that DO levels 
0.5 mg/I above alight production impairment provide a 
"reasonable and adequate" degree of protection. These levels 
(6.0 mg/I for early life at.ages) apply as a 7-day moving mean 

J 

JS! 351. See response to co11111ent 1242. The fish growth model is further 
explained in the text and Appendix E. Staff has sought to place the 
somewhat ambivalent documents on water quality criteria and the 
varying time fra111es for applying criteria into a quantitative 
framework that Integrates effects over time. This seems preferable to 
11atchlng arbitrarily selected conditions. In the fish growth model, 
there is an explicit sunmation of effects of 00 on growth rate over 
the durations of exposure to varying levels of DO as detennlned by 
temperature, flow, and other factors included in the mdel of DO 
concentrations. The fact that the original formulation was developed 
for ponds should not invalidate its application to a series ot 
navigation pools, especially when the 1110del and Its results are used 
in a comparative fashion (i.e., to compare relative performances 
between contrasting Ohio River conditions). The co11parlsons are not 
a1110ng ponds and the Ohio Rlver, but among several conditions of the 
Ohio River using the same assu11ptlons In each case. 
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only where and when early life stages are present. We disagree 
vlth this approach to the "no production Impairment" philosophy 
1nd question whether protect.ion of early life stages la needed 
during the ent.lre July through October period. It la our 
opinion that fish fry are most. abundant. during May and June and 
do not. require protect.Ion In t.he fall months of September and 
October. 

B. The draft EIS does not state Whether the 6.5 mg/I standard being 
required will be a JO-day mean, 7-day mean, or !-day minimum and 
whet.her these means will be moving, calendar week, or calendar 
month. Insufficient. data Is presented for us to determine which 
condition was modeled. 

U,S, EPA criteria recommend a 7-dey moving average to protect. early 
life st.ages of fish end a J0-dey moving average to protect ot.hr~ life 
stages of fiah. The dreft EIS appears to be recommending a 7-day 
moving average criteria t.het is 0.5 mg/I above the EPA standard for 
early life atages (6,5 mg/I recommended as compared to 6 mg/I EPA 
standard) and then attempting to apply it to a 4-mont.h period (July 
to October). This Is clearly a misapplication of the criteria which 
were not. intended to be applied to monthly averages. This 
misapplication results in an effective increase of at least 1 mg/I in 
the standard from the 5.5 mg/I EPA standard for the JO day mean to 
t.he 6.5 mg/I level required ln the draft EIS for the 123 day p!!riod 
of July through October. 

The discussion of the growth model (Section 4.1.2.1,J) involves 
extrapolation of data for catfiah being raised In a denaely populated 
farm altuat.ion to a very different environment, that. of the Ohio 
River pools, end involves extrapolation of the r.-9ults for catfish to 
many other species. Thi9 Is done bs.sed on minimal data end with no 
significant explenatlon of the p1·ocess. This is a critlcal omission 
in consideration of t.he final recommendation of the report. The 
assumption t.hat. the growth of fish which must forage for food in the 
natural environment of the Ohio River will be affected by DO levels 
as greatly as fish raised in ponds wit.h an abundant food supply is 
questionable based on published research on the subject.. 

4.2- In these sections, the report discusses the relative merits of 
4,4 meeting the three tiers of use9 and DO levels. 

4,2 Alternative 2 
4~ Alternative J 
4.4 Alternative 4 

Meet. 00 Standards 
Meet. Antidegradation Standards 
Minimize Impacts to all target resources. 

the "projects as proposed." The applicant's questions regarding the 

This section builds entirely on the water quality modeling end, in 1352 
Section 4.4, the fish growth modeling, discussed In Section 4.1 for 

validity of both of these modeling efforts have been noted above. In 
particular, we Invite comparison of Figure 4.J.1-J, the graphic 
representation of modeled Ohio River DO profiles (meeting the 6.5 

4 

352. The DO 1110del was used to stJ1NJlate a set of design conditions under 
which hydropower 11npacts would be relatively severe; •aintenance of DO 
concentrations under these design conditions 1s assumed to protect DO 
adequately under 11111st reasonably-expectable condtttons. There ts no 
reason to expect the model to match the Corps data presented tn Figure 
3.5.2-6, which was collected under a variety of condtttons. 
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5.1.1 

5,1.1.1 
and 

5.1.1.2 

mg/I criteria) with the measured DO data of Figure J.5.2-6. It 
appears that spillage is being required at the New Cumberland Dam to 
allow for a DO decline ln the Pike Island pool, modeled to be a 
decline of more than 1 mg/I DO. 

A comparison to Figure J.5.2-6 1how1 this pool B9 having a rising DO 
level rather then a decllnlng DO level for the calibration year 
(1983), as well aa for 1ubseQuent data sett of 1985 to 19eo. 

For only 2 of the 7 yean sampled (1977 and 1978) did the DO levels 
In t.he pool decline by an amount in the range of 1 mg/I. Given the 
substantial reduction In wast.a loading of the upper Ohio River since 
1978 (as noted by the COE in past public discussions on this topic), 
It appears that the modeling results for this pool are especially 
open t.o question. 

STAFF CONCLUSIONS 

Alternative l - Project.a u Proposed 

Water Quality 
Aquatic Ecology and Fisheries 

Based on our preceding comments questioning the reliability and 
the basis for projecting impacts {the DO and fish growth models and 
supporting data), we consider the extrapolation of the results to the 
indicated conclusion to be poorly founded, We also note that. the 
discussion of the potential reduction in toxic compound 
volatilization suggests possible problems but no supporting data is 
shown or referenced. This speculat.lon Is Inappropriate unless some 
basis Is provided, 

The comment that "mortal!ty of larger fish would be great.er than 10 
percent of those entrained" has no basis in t.he Racine at.udy, data 
presented in this report, or other data which we have reviewed, This 
statement is Inappropriate unleH some basis can be provided. Data 
provlded ln t.he Racine report (Volume I, page 13) shows survival 
rat.es of 88 to 100 percent with instantaneous survival of 97,9 
percent end latent survival of 94.5 percent average for game fish, 

353 

354 

We feel that the evaluat.ion of all of the alternatives not select.ad 1355 
(1 through J) similarly relies on data and procedures for which the 
level of reliability is not adequately documented and attributes 
adve:se Impacts without a proper basis. 

5.2 Economic Evaluation of Altematlves 

The energy production values provided in Table 5.2-1 are higher than 1356 
those predicted by the applicant; however, we concur in the estimate 
of lanes in 8flergy product.Ion for Alternatives J and 4. 

5 

353. See responses to connents 1345-350 and response to conment 1104 
concerning volatile compounds. 

354. See response to coment 1339. 

355. The methods and assumptions used tn evaluattng Alternatives 1-3 are 
the same as those used for the rec011111ended Alternative 4. 

356. The applicant's prediction of generation and concurrence of losses 
between alternatives are noted. 
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The losa in energy production with alternative 3 or 4 at. the New 
Cumberland project would have no &conomlc jus:;fication in fisheries 
effects. The Ion of 40 million kWh/year 1 1,own In Table 5.2-1 
Cl 7B.9 million kWh minus 138.3 million kWh) at. a value of 75 
mills/kWh totaling $3,000,000 per year may be compared to the 
fisheries data presented In Table E-4 of the New Cumberland License 
Appllcetlon. For a total of 13,800 fish kept from the pool and 
tailwat.er in 1981, the cost would be $217 per fish. If the grov,th 
model extrapolation of Section 4.1.2.1 is accepted (although we 
contest. Its validity), this $217 would result In a 20 percent 
increase in the size of a _fish caught. or, for a 2 pound fish, an 
Increase of 0.465 pound at a cost of $542 per pound, or $33,90 per 
ounce. This seems a very hlgh cost for a projected benefit which Is 
Itself speculative. 

The license application and supplementary mformst.1on on DO submitted 
to t.he Commission by the Applicant (Sept.ember JO, 1985) addrenes t.he 
question of potential DO effects of the hydro project. The license 
application included consideration of incldental spillage (leakage) 
of 2,53.S cubic feet. per second (cfs) and low water shutdown of about. 
1 percent of the year or 4 days per year. The shutdown periods 
resulting from low flow would be entirely during the low flow and low 
DO months of July through October. 

The supplemental fillng of September 1985 included an analysis of DO 
data collected In the period of July through Sept.ember 1985 and 
evaluated the effect. on project operation of measures to assure 
adequate DO conditions. That. analysis on page 17 noted that 16. 7 
days of shutdown could be provided with 100 percent bypass of the 
hydro facility es a mitigative measure when DO drops below 6 mg/I, 
Such DO relat.ed shutdowns would be based on DO measurements for each 
day of operation. These days of shutdown for DO would be expected to 
coincide with the 4 days of shutdown for low flow noted above. 
The economic loss due to this extent. of shutdown was included in the 
estimates of energy production and economic evaluation of the 
project. 

lf the DO st.andard were to be raised to 6.5 mg/I as proposed in the 
EIS, we would estimate, from Figure J.S.2-3, a 15 percentage point 
increase In shutdown periods during the months of July through 
October (123 days), an additional 18 days of shutdown, or 34.7 days 
total, 

The facility will be operating at approximately 8 megawatts during 
the period. The resulting loss in energy production is: 

81000 x 24 )( 1B = J,4.S61000 kWh. 

s 
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358 

357. Environmental protection ts not to be detenntned as a cost-benefit 
calculation according to numerous legislative and legal precedents. 

358. See response to comment 1243 concerning why continuous sptll flows are 
recomended as mtt1gatlon. 
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Thia h equivalent to approximately 2.1 percent. of energy production 
and Is the additional energy l011 not. accounted for In the original 
application, resulting from mocftficat.lon of operation to achieve 6.S 
mg/I on the basis of reapot'llla when needed rather - than the 6 mg/I •• 
proposed In t.he llcenae 111pplicatlon. 

Budd on the report on DO 1tudie1 conducted In 1987 at the Racina 
Hydroelect.ric Project, we conaider the above analyala of 1hutdown for 
DO to be conservative. That report, on page lJ, concludee that the 
hydroelect.ric power plant lncreaaed downstream DO levela by a 
combination of turbulence and withdrawal levela, The New Cumberland 
Project. license applicat.lon assumed that the hydroelect.ric plant. 
would not make any addition t.o OD. Adopt.Ing the indicated typical DO 
improvement through the Racine power plant of 0,4 mg/11 the analy1l1 
filed by t.he Applicant in September of 1985 Is el!antlally correct, 
The addit.ion of 0.4 mg/I DO by the hydroelectric plant. would nearly 
offset the 0.5 mg/I lncrea1e In the 1hndard from 6 mg/I to 6.5 mg/I 
DO. The re1ultant energy 1011 would be very minimal. A 3 percent 
Increase in spillage would rnult from the 0,1 mg/I DO margin 
required (0.5 - 0.4 :: 0.1) or 4 day• of spillage from the 123 day 
summer period, The resultant energy Joas 11: 

e,ooo x 24 x 4 :: 768,000 kWh, 

This Is equivalent to 0.5 percent of annual output and representl a 
minor effect. on project. economic,. 

In summary, the relative effect.I on energy production for the t.hree 
levels of action ere ea follows: .. 
b. 

,. 

d. 

Applicant propoaed bypass when 
needed at 6 mg/I DO. 

Appllcant modified for 6.5 mg/I 
DO Ignoring reaerat.ion by hydro, 

Applicant modified for 6.5 mg/I 
00 allowing for re• eratlon by hydro. 

EIS proposed conat.ant 15,000 eta 
bypaas for 4 montha and 41000 cfa 
for 8 months. 

Per license appllcat.ion 

Z.l percent energy Joaa 

0.5 percent energy Joas 

ZZ percent energy loaa 

Baaed on the above analysis, t.he Imposition of • 6.5 mg/I DO 
standard, with resulting bypau flows to be required only when 
Justified by actuel meaauramenta of dowmtre• m 00 on • dally bull, 
would have a minor adverse economic effect on the project. The 
year-round leakage through the dam of about Z,500 ch, In conjunct.Ion 
with the relatively rare shutdown• for DO Improvement, would provide 
the benefita considered necaasary In the EIS while causing a modeat 
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1011 In energy production, By comparison, the cont.inuou1 year•round 
relea1e of 4,00• ch minimum and 15,000 cfs during 4 low flow months 
would have an utremaly adverte affert. on project er::.-'.lnomlca. 

5.4 Recommended Altarnatlva 

We strongly disagree with the at.afra recommendation that the New 
Cumberland project be aubJect to the 1plllage requirementa of 
Alt.ernat.ive ~. given the inadequate baala for the a11e11ment of 
adverae lmpacu and the dlaproportlonate Ion In power product.Ion In 
comperlaon to t.he claimed benefit,. The ataff is, In effect, ralalng 
the DO standard for the at.ream to 6,5 mg/I for hydropower project.a, 
while all other river usera ara subject to no restriction {nevlgat.ion 
and nonpolnt pollution aources) or to t.he properly arrived at. 
standard of 5 mg/I (for municipal and Industrial wastewater 
discharge). Such a change In the standard should not. be baaed on the 
limit.ad data and inadequat.e, unproven analysis provided in this 
at.udy and should not be applied t.o only one type of development, 
hydroelectric power planta. If, however the higher DO standard la to 
be Imposed on hydroelectric projects, spillage should be baaed on 
real time measurement.r, and ahould not be set as a continuoua 
spillage requirement, 

Applicant • Proposed DO Maintenance Procedure. The applicant 
suggests the procedure outlined below for a11urlng t.he quality of the 
Ohio River while maximizing energy production for the dams under 
con1lderation. This procedure 11 based on real-time coordlnotlon of 
hydroelectric plant operat.lona with wet.er quality measurement.I as 
suggest.ed In the preceding discussion, The approach la baaed on the 
Memorandum of Agreement (MOA) between the Corp, cf Engineers (CO:::) 
and t.he City of New Martinsville (Licensee) for the New Mert.lnsville 
Hydroelectric Project at Hannibal Locks and Dam. Thia MOA, developed 
in 1985, addressH project operation· In relation to DO levels during 
the Initial period of oparat.ion, before DO data for the operating 
plant is available. The wording of the MOA la as follows: 

", .. The Licensee agrees to maintain Interim st.and&rds that wlll 
minimize 1hort-term water quality Impacts, provide warning 
notification to the Corpa, and an approved action plan for 
continued hydropower generation If the dlsaolved oxygen 
concentration falls below 6 mg/I, and cease power generation if 
dlaaolved oxygen levela drop below 5 mg/I," 

We feel that a temporary and possibly permanent operating program 
based on the above concept would be affective and economic for the 
New Cumberland hydro site, as well a• for other sites for which the 
study recommends spillage, Spillage would be an option during 
periods of concern when the DO level fella below 6 mg/I, In order to 
be effective, thla program would need to be applied to, and 
coordinated with, all of the Affected 1lte1 (per the report, dams 
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359. Staff reco11111ends •aintenance of &.5 mg/l of 00 for several reasons. 
Recent evidence tnd1cates that concentrations as low as 5 mg/l •ay 
cause significant effects to sOfle aquatic species. Allowing 
hydropower projects to reduce 00 concentrations to 5 mg/l would leave 
no additional DO available for other uses, such as additional waste 
loads from industries and municipalities. The benefits of aany 
m1111ons of dollars worth of wastewater treat111ent should not be 
degraded by hydropower. Staff agrees that real-ttine 1110nitortng and 
management of water quality should be considered as an alternative to 
continuous spill flows {see response to cmmtent 1243 and 
Reconrnendation 7, Section 5.4.2.1. 

360. Recommendation 7 tn Section 5.4.2.1 encourages implementation of a 
bastn•wtde model to determine instantaneous spill flows. Such a 
system would increase power production whtle monitoring and managing 
water quality. 
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upstream from and Including Pike Island). We feel that. such a 
program, coordinating all hydro projects through the COE as In the 
case of Hannibal Locks and Dam, would be effective. 

Based on data we have gathered and analyzed, act!0n would be required 
for only a few days In a typical year using the 6 mg/I "warning 
notification" criteria of the COE unleu and until the upatream power 
plant• were built, brought Into operation, and were to cause 
degradation of upatream dluolved O)(ygen. It would be necessary to 
develop a acheme for allocation to each project. of the responalbillty 
for maintaining DO levala as each project passed through t.he 
development proceu. It should be faaalble to develop flex:lble and 
fair guidelines for reaponses by project developers while meeting 
environmental criteria. 

Site Specific Recommendation&. New Cumberland Lock• and Dam • The 1361 
recommended •pill of at leeat 41000 cubic feet. per aecond (ch) year-. 
round and 15,000 ch during the aummer months (July to October) is 
unreasonable, and may prevent development of the project and result 
In an uneconomic declaion. The recommended •pillage Is not juatified 
by the study for the following reasons: 

1. 

2. 

), 

•• 

,. 

The basis of analysis for DO and fish growth la unproven. I 362 

No adequat.e analysis of the benefits of the upstream spills I "' 
without. t.he New Cumberland •pill or at a reduced New Cumberland 
splll It provided. 

No adequate evaluation Is given of the relatlonehlp of fisheries 1364 
benefits provided t.o the value of fi1herlee protection 
measure,. 

No adequate contiderat.lon 11 given to the option of payments t.o 1365 
resource agency programs in compeneat.ion for e1timat.ed adverse 
Impact.,. Such payments have been proposed as an epproprlat.e 
mitigation measure by Ohio and Weet Virginia for fish 
mortality. 

The Ion of generation re• ultlng from the high 1plllage I 366 
recommended in t.he EIS may make the project Infeasible and 
result In Its not being built. The spillage requirements ere 
unreasonably rigid. No reasonable justification Is provided for 
the 41000 cfs year-round eplll; at the Racine and Greenup 
projects, zero 1plllage operation le practiced and the fishing 
is e11cellent.. Tha 15,000 ch eummer spillage ehould not be 
required based on the studyj If actual 00 condition, ex:perlenced 
after st.art-up reault in damaging DO condition,, operating 
pn:;irama for •pillage based on real-time measurements of DO 
would allow a much more efficient operating program while 
protecting fish. Thie approach hae been agreed t.o H a 
satisfactory program at an editing eite. 

9 

361. Connent noted. 

362. See responses to connents 1337-350 concerning adequacy of the mdel 
analyses. Staff used a model published in the scientiftc literature 
and cited in the references as the basis for linking 00 concentrations 
in the Ohio River and fish growth responses. The 1110del was •proven• 
in the pond environments for which it was developed. The mechanisms 
incorporated tnto the 1110del are not unique to ponds and apply as wt!ll 
to the Ohio River. The inodel was used in a comparative way (see 
response to co11111ent 1351) which yields an indication of the responses 
of fish to the conditions that change with hydropower. 

363. Spill flows were determined in such a way that power production tn the 
basin, not at any individual project, ts opti11tzed while 11eeting water 
quality constraints. This objective ts tn accordance with C011111isston 
responsibilities. Analyses of the benefits of additional upstream 
spills or reduced New Cu11berland spills are not addressed in the 
discussions of the reco11111ended alternative because such changes would 
result in either lm,er overall power production or failure to 11atntatn 
the desired water quality. 

364. See response to c011111ent 1357. 

365. Staff recomnends COfflPensatton as an interim 1lternattve and potential 
long-tel""III alternative in Section 5.4.2.2, reco•endatton 2. 

366. The non-critical season spill flows are reco111111ended to assure water 
qu111ty and to protect aquatic habtt1t. See response to co1111ent 1243 
concerning selection of 11itigation 111easures. The comparison to the 
Racine and Greenup projects are not 111eantngful bec1use those dams do 
not provide the relatively high aeration rates that New Cumberland dam 
does. 
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•• LoH of the project would re1ult In losses much great.er than t.he 
net beneflh of power production because of the 1011 In 
potential employment during project construction, end to a 
Jeau,r degree, during operation in an area with already high 
unemploymant, 

FISH MORTALITY COJSIDERATIC>f\ilS 

4.1.2.J 

4.1.2.J,4 

Entrainment and Turbine lnduced Mortality, This aectlon of the 
EIS conaldars factor• that. were similarly considered In the 
report of atudlet at the Racine project conducted Jointly by the 
project applicant and the Ohio Power Company, The study at. the 
Racine project gave a ra1110nabl11 Indication of the level of 
mort.allty to adult game fish and allowed the applicant to 
establl1h na1onable 111tlmat.H of compensation. The approved 
plan fer the atudy at Racine did not Include the que1t.lon of the 
effect of turbine Induced mortality on overall fish populations 
(game and forage); the question of the effect.I on lcthyoplanl<t.on 
and juvenile mortality; or the effect of mortality of forage 
species on game fish populat.ions, 111 all parties (the Licensee, 
WVDNR, ODNR, USF & WS) agreed t.hat such 1tudie1 Involved great. 
expense wl th a 1ub1tant.1al rl1k t.hat. the re•ults would not be 
useful. We have, to date, teen no study approach that would 
yield reliable answer, t.o theH que,tions within reasonable time 
and cost framea. Such 1t.udiH would need to address three 
area,: (1) extent of icthyoplankton and Juvenile mortality and 
the reaultlng effect on population; (2) effect of forage fi1h 
mortality on game fish population9J and (J) geographic ext.ent. of 
local population affect., of mort.allty1 Including adequate data 
on migratory habits of some of the 1pacles of fl1h present. 

We do not feel that 1tudlH- of fish mortality and mortality 
effect• on population are likely to be economical or conclU9iv~ 
and suggeat rather that the over:JII fishery retourcn be 
monitored, If nece1nry, by population 111mpling techniques as 
the Comml11ion hae recommended for the New Martin1ville Project 
at. Hannibal Dam, If no adverae pattern Is revealed by the1e 
more general, effact-!J111ed 1tudle1, then the far more ext.an1iva 
and co1tly cause-baaed 1tudle1 can be deferred, Use of funds 
paid by licensees a• compenHt.lon for fi1h mortality to an "Ohio 
River Bas·, Environment.al Fund''. could ba used for such 1t.udie1, 
If conslde. id appropriate by the adminl1tering agancie1. 

Staff Conclu1lon1 on Entrainment. We concur with the 1taff 
conclu1ion1 that no fish diversion devices have been 11iown 
affective in t.he conditions considered. Proposed further 
Investigation, of the effectlvena11 of potential fish d\veralon 
1tructures may be warranted, but only If • need can be 
demonstrated. Contributions by llcensae• to an "Ohio River 
Basin Environmental Fund" are a reasonable alternative to 
diveralon measu:e1 and have belln accepted a, such by Ohio and 
West Virginia. Such funds could be t•ted t.o carry out 1uch 

10 

1367 

368 

369 

367. In addition to the lost benefits from power production, as shown in 
Table 5.2-1, the beneficial and adverse socioeconomic effects of 
project construction and operation {identified in Section 4.1.6.3.) 
would be eliminated. 

368. Nowhere in the DEIS did staff reco11111&nd the extensive studies outlined 
in this c011111ent. Staff reconmended monitoring of entra1n111ent rates 
and fish mrtaltty at selected. representative sites and general 
population monitoring in the vtctntty of each facility, 

369. See response to coment 1338. 
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5.1.1.2 

5,4.Z.2 

1tudie1 by the concerned agenclee. We do not. concur with the 
staff conclusion t.hat ln1tallation of fish protection mea1ures 
(• tructural device •) i1 likely and do not believe that 
Installation of bypa•HI and related feat.ure• In anticipation of 
1uch lnetallation 11 desirable or economical at present. 

We feel that the design concept adopted by the applicant for 
this project, Incorporating a large, low velocity cr011 section 
for both the power plant Intake and t.he Inlet channel, provlde11 
the beat prot.ect.lon again• t high mortalltie• and la con• istent 
with 1ound power plant de1ign. We do not believe that any 
structural 1y1tem can be designed to economically or effect.ively 
divert fi1h In the Ohio River envlro:iment. Because of the low 
head at each dam on the Ohio River, the flow of water required 
to generate a kilowatt hour of power 11 ra/atlvaly large. Any 
device attempt.Ing to somehow proce11 this flow la ·nace11arlly 
large and coatly1 and causes •· 1011 of energy. Thia problei"n 11 
compounded by the large tra1h loading of the river, which places 
great burdens on any 1t.ruct.ure lnatalled In the flow. The 
aaaoclated co1ta will result in power production coats in e1ece11 
of those warranted by currant. or e1epected fut.ure power values 
and consequently cancellation of projects. 

Aquatic Ecology and FlsharlN (Turbine Induced Fish Mortality) 

The comment that "mortality of larger flah would be great.er than 
10 percent. of those entrained'' has no ba1i1 In the Recine 1tudy, 
dat.e pretanted In t.hll report, or other dat.a which we have 
reviewed. Thi• 1tatement la Inappropriate unl!!ss some basis can 
be provided. Data provided in the Racine report (Voluma I, page 
13) showa survival rat.ea of BB to 100 percent with Instantaneous 
survival of 97.9 percent. and latent 1urvlv11l of 94.5 percent for 
game fiah. 

Recommendatlone on Aquatic Ecology and Flsharlea 

Item 1 • We disagree with the suggestion that licensees provide 
for undefined and unproven Int.eke protection 1tructure1 where 
there 11 no evidence that. such are required and no evidence that 
any particular technology would be effect.ive. Such 
Installations would Involve a,ct.anaiva coats for no Indicated 
gain. 

Item 2 - We disagree with thl• early timing (12 months after the 
licenaa lasua date) for agreement on compensation payments. 

Item } - We disagree with t.he requirement that. licen1ee1 conduct 
fi1herles related studies. Companutlon paid to the resource 
agencies 1hould provide for thl1 effort. Tha agencies could 
than properly decide on axpandlturea for varlaU9 categorla1 of 
effort; filh restocking, angler acceu, filherles atudlea, or 
other uaas. 

11 
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370. See response to coment 1339. 

371. See response to comment 1340. 

372. See response to connent 1341. 

373. See response to co111nent 1342. 
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Item 4 
mortallt.y 
should be 

We queatlon the effectlvene11 of the 
study but. feel that. any such stud!es t.o be 
from compensat.lon funds. 

requested 
conduct.ed 

Item S - Bioengineering studies, If considered approprlat.e, 
ahould be paid for from compensation -fundll. Any open-ended 
requirement to Install diver• lon 1truet.ure1 •hould be 1ubject. to 
formal hearing• at the comml11ion and aubject to economic 
constraint.I for each project. 

1374 374. See response to conment 1342. 

1375 
375. See response to collllN!nt 1342. 
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Testt110ny Sublllttted 1t Public Neettng 
Federal Energy Regulatory Coatssfon 

Docket No. EL85·19-114 
Ohto lt1ver Envtroraent• l I11p1Ct Stlt-nt 
Pfttaburgh. Pennsylw•nh • July 15. 1988 

Testtmony sub111ttted on behalf of the Ctty of New Marttnsvtlle, West Ytrgtuh, 
Appltcant for project Nos. 6901 and 6902. 

The Ctty of Ne'li' Marttnswtlle 'lfhhes to record the fo110'lf1ng coments w1th 
respect to the above referenced proceedings. 

Wt have submttted c0111111nts on th-! EIS to the CC11111tuton on July S, w1thfn tht 
COlll!ltnt period, Those c011111ents Mere tn sunrnary: (11 that the [IS procttdtd from 
poorly founded analysts of dissolved Oltygen (DOI condtt1ons, (2) th1t 
reconwnended studies and provfs1ons for fish dtverston structui-es are riot 
Justtfted or shown to be effective; and (3) that the 11111ns proposed 1n the EIS 
for 1111eting the 6.5 111tll1gr1111s per liter (119/1) DO standard were wasteful. We 
proposed an equally effecttve and much 110re economtcal 111ans of 111eettng the 
6.5 11g/l 00 standai-d, 1f ft 1s to bt app11ed. 

Subsequent to submitting that 1uterfal, we have constdei-ed several additional 
items which we wish to bring to the attention of the comtssion: 

1. 

2. 

The Comtssion should not judge the ffnancfal feasfbflity of a 
project prior to ltcenstng, but should luve the decision to the 
Appltcant/Lfcensee to 11ake after the license ts tnued. Receipt of 
the 11ctnse • ay allO'li' the Licensee to negotiate a. power Hies 
contract that could not be negotiated llfithout the license, and 111y 
allow the Licensee to negotiate a 1110re supportive contract than would 
have been possible prior to issuance of the license. 

The draft EIS does not give the equil consideration of envfromental 
issues and powei- productton required by the 1111tndfllents to the Fedtr1l 
Power Act of 1986 (ECPA), The EIS rtcomends devtlOplllent to achieve 
the minimum environmental impact by "1111xt1111z1ng protection of 111 
target (environmentll) resources" (page xv11O without regard to the 
resulting power loss. The EIS proposes 1 111ajor t111p1ct on power 
productton (a reduction of 28 percent frCIII the already restricted 
output of the flciltttes as pi-oposed) whilt 111tnf11tzing envtrornent11 
impacts. For instance. the ort9tnal New Cu-.J>erhnd Project 
app 1 teat 1 on proposed spi 11 age at I cost of 2 percent of output to 
111tnimtze enviro111111nta1 hnpacts on water qu11ity. The spillage program 
proposed in the EIS would result tn I cost of 1110re thin Z0 percent of 
output. We feel that the •19nttude of cost proposed in the Hcense 
app11catton, 2 percent, represents 1 • tttgattve actton confol"llltng 
properly to the equal considtratton requtrtMnts, 

3. The Appltcant has not been 11lowtd to participate fully or equttlbly 
tn the EJS process. When the intttal notice of intent to conduct the 
EIS was ctrcu1ated, the Applicant submitted information showing the 
extent and 111eans of mtttgating envtron111ental impacts and requested to 
be held out of the EIS insofar IS ltcense tssue ts concerned. This 
request was dented by staff u WIS I further r1:quest to 1ppeal the 
dec1ston of stiff to the C01111tssfon. 

376 

377 

378 

376. 

377. 

Your comment is noted that the Conntssion should not judge the 
financial feasibility of a project prior to licensing. Although staff 
realizes that an applicant usually cannot negotiate a power-sales 
contract until after a project ts licensed, staff must 111ake a 
judge111ent that a project ts feasible to determine if it would be 
constructed (see response to connent fl). 

Your connent that the EIS does not give equal consideration of 
envtron111ental issues and power production ts noted. Staff has 
evaluated a wide range of alternatives that generate varying a110unts 
of power. Staff has made an effort to balance the effects on the 
environment with the loss of generation. At the New Cumberland 
project, staff agrees that the estimated 20 percent generation loss ts 
substantial, but required to Meet the goals established for 
Alternatives 3 and 4. Staff's analyses (Section 4.1.1.1) indicate 
that the applicant's proposed spill flows are not adequate to provide 
the desired degree of • tttgation. 

378. See responses to connents 132 and 277. 
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In the process of developing the draft EIS, the Comtuton •nd 
consultant staff conducted 111eet1n1s with y'"oups of envtroment1t 
agency i-eprtsentattves which e.1Cpressly exc uded repl"esent•tt_on of 
Applicants. We feel that the r-esultfng £1S represents agency optntons 
to the excluston of the optnfons of tht Applicants or the genera_l 
public. We feel that the study results Mkt rec011111nd1ttons 
corresponding closely to subJtcttve agency optntons even though the 
report presents the results II an obJecthe sctenttftc study. Wt feel 
that, as agenctes were allowd to parttctpate tn the study during the 
analysts stage, thetr r1c011111end1t1ons heve bun 91¥1n unduly strong 
constderatton 1n the dreft i-eport, to the exctuston of the potential 
rtcomendations of the 1ppltc1nts. 

We feel that the Applicant sttould have been • llowd to part1ctpate 1n the 
constderatton of project Nos, 6901 and 6902 durtng the analysts stage, rather 
than only at the draft revtew stage. We feel that the Appltc1nts' conments on 
the drift report 1re 11kt1y to have much less influence on the results when 
gtven at the draft report stage, rather than at the 1n11ys1s stage II should 
have been penittted, 

In fts sub11ftttl of July S, the Applicant frovfded proposals for 11ttfg1t1on 
wfltch were not constdered tn the EIS 1n1 ysfs and whtch could h1vt been 
presented and considered tn EIS preparatton had the proper p1rttctp1tton been 
allowed. Therefore, the r1conrnend1tton of the Applicant, included tn the July 5 
submtttal, should bt fully considered and tdopted tn the ftnal report. 
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FERC Docket No. EL 19-114 DEIS 

,:jl\ 

Jul~• l, 19fi8 

The Allegheny County 1,:,-dropower J>roorams is resr,onding to the subject 
document through general comments regarding operation aspe~ts of the 
proposed Ohio River Dashields Di,'.:\ and l,llegh,;my River L&O 4. 

There are two major categories of comment: 

1. ~~ater p1..1:.lity Modeling 

The statement by FERC in the dc,c:ument on page 2-25, "The most 
fundamental problem with the concept of licensing projects to 
maintain existing conditions is that insufficient data are 
available to define er.isting DO conditions throughout the 
system." 

We concur, and therefore urge that the results of the water 
quality modeling not be adopted in~lexibly as conCitions of 
licensing. 

FERC has concluded the relationships between DO deficits above 
and below the dams are linear. We are of the opinion the 
statement on page B-8, "neithe::- temperature ncr flow rate ha-: 
a consistently significant effect upon aeration.n We conclude 
that the measured Cata shows that a linea~ regression model is 
not acceptable as a model fo::- dam aeration, 

£\'en if linear reli!tionships we::-e acce;;ted, t!'lose estal:::lit~.ed 
for Dashields anC L&D .; ob·;iously are highly quettionable. 
The b and ~: parameters ha\'e been dev;;loped fro:n only nine fielC: 
observations at L&O 4, and 13 at Dasjields. ~he ccrrelation 

a, 
a, 

fa; 
' ~ 
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380 

379. The st1te111&nt quoted in this connent 1s fr011 1 discussion of why staff 
chose to use a water quality 110del to detera1ne spill flows that 
matntatn 6.5 1119/L of 00, instead of requtrtng developers to 111tnt1tn 
•ex1sttng DO condtttons•. See response to c011111ent 1243 concerning 
selection of mtttgation 111easures. 

380. A comprehensive review of the ltterature and analysis of the av11lable 
data led staff to conclude that the ltnear aeration IIOdel ts the best 
available technique for 1110deltng du aeration. There are fewer data 
available at Dashtelds and Allegheny L&D 4 for estt• ating the linear 
IIOdel paraaeters because the applicant at these sttes, Allegheny 
County, chose not to respond to FERC's request for additional 
tnforniatton (dam aeration studies) made tn July, 1987. See response 
to connent 1243 concerning how mtttgatton 111easures were selected. See 
responses to comnents 1100·102 and 1112·121 concerning ca11bratton and 
accuracy of the IIOdel. The spill flows reconnended at Allegheny LID 4 
and Dashtelds are relatively high because these da~s aerate well and 
are located where aeration requirements are high. 
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Ms. Lvis Cashel! 
ra~e Two 
,luly ] , 19A8 

rr:H:'.: OocJ;et No. EL 19-114 DEIS 

coefficients shown for Lhese proJects in Table B-1 do not 
d(clmonst.rate statistical reli<1liility; quite the oppc,;;ite. In 
short, tt,..,, fundamental aer<'ltion capability determined Ly f'ERC 
far t.1,o "'><isling dams ut these sites can only be characterized 
as <1 broad appro>;i1nation. 

The field observations of DO on which the above relationship'° 
were est.ablished were taken 9ene1-ally during the summer low-!:low 
~eason, and represent probdbly the most signi{icant contribution 
to aeration rendered by the d.uns in question. Also, the entire 
river model was calibrated against data collected in the s\lll'IITler 
of 19B3, which had July-October flows of only two-thirds normal 
for the past twent}• years. Nonetheless, the model was ther
used to establish spill requiler-<,nts which F'ERC proposes be 
applied to all years, wet or dry. 

The statement on page B-13, "the addition of substantial amounts 
of BOO was re~uired to simulate 00 deficits as large as measured 
deficits... The possibilit)· that inaccurate inputs (point and 
non-point sources) could skewer t:1e calibration to most any 
assumption desired, occurs. The conditions of flow and 
temperature will not be constant fa: all times and conditions 
which in itself inva:idates the asswned model calibration. 

It appears the recommended spills during low-flow periods for 
Dashields and Allegheny P.iver L&D 4 are higher than needed to 
maintain 6.5 mg/1 DO. The recommended levels seem to place 
a penalty upon Oashields and L&D 4 (and others in the lower 
1.~legheny region) ir, order to en'1ance downstream projects DO 
crite:-ia. 

2. Imoact on Project Feasibility 

•.o evaluate the impact of the operating constraints proposed by 1381 
F'ERC on energy productio~ at Dashields and L&D 4, computerized 
operation stuCies were perfonned for both projects based on me&11 
daily recordeC flows for the twenti•-year period 19E~-19e6. Earlier 
flow Cata were not used since th-~ flow regime was altered in 1967 
by upstream storage projects which c~~e on line in that year. 

381. The existing dams at Allegheny LIO 4 and Oashtelds art 1Mportant 
aerators. The estimated generation loss of 110rt than 20 percent ts a 
tradeoff that 11t1st be considered when Alternatives 1, 2, 3, and 4 are 
evaluated by the C0111tsston. 

~ 
~ 
~ 



Ms. Lois Cashell 
Pa;a Thcee 
Jo.:ly 1, 19U8 

f'EflC Doc);et No. CL ]<l-]14 DCJS 

The results of the studies arc, summaI"ied as follc, ... ·s: 

With spills as pcoposed 
in Cou:.ty's license 
applications 

With spills as proposed 
in FERC' s DEIS 

Peccentage reduction 
in eneI"gy generation 

fwc:,1·oqc l\nrmu.l J::ncnJy 
Generatiun.!. GWII 

L&D 4 Du.shields 

77 .u 115.0 

61. 2 83.9 

21.1 27.0 

It can be seen the impact on Oashields and L&O 4 are rather sevece 
when sevecal other Pittsburgh area darns are viewed in relationship 
to the entire river system. 

develop alternative monthly spill requirements based on wet, average 
\•;e therefore suggest the water quality model is tenuous; FEflC should J 382 

and dry years, as opposed to using dry year only under all con1itions. 

E
"li 11 

,{ ~ 
KNOX, Di: ctor 

' po n,J). 
cc, Mr. A. B. Carl 

382. See response to collllftent 1243 concerntng selection of mtttgatton 
111e1sures. 
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June 28, 1988 

Hs. Lois D. Cashel! 
Acting Secretary 
Federal Energy Regulatory Commission 
825 North Capitol Street, NE 
Washington, DC 20426 

RE: Gallipolis Hydro Project; 
FERC Docket No. EI.85-19-1141 
Draft Envirollllental Impact State• ent for Hydroelectric 
Development in the Upper Ohio River Basin 

Deai Ms. Cashel!: 

gr 

I= 
I 

:11 .,,. 
Gallia Hydro Partners c•GHP•J is the applicant for license f~ 
the proposed hydroelectric develop• ent at the Gallipolis Locks 
and Dall on the Ohio River (F'ERC Project No. 9042). GHP co• petes 
with HV Hydro, Inc. and the City of Pt. Pleasant, Heat Virginia 
(FERC Project No. 10098) for the license at this site. 
Gallipolis Locks and Daa is contained in the co-ission's 
cumulative i • pa.ct assess• ent for the upper Ohio River and 
evaluated in the Draft Environmental I• pact A1111e11saent for 
Hydroelectric Developaent in the Upper Ohio·River &•in 
c~DEIS•J. This letter contains GHP's co-ents on the DEIS as 
they pertain to Project Nos. 9042 and 10098. 

The following represents the specific co-ents of GHP regarding 
Project No. 9042. 

11 Land Use 

On pg. 4-60, Table 4.1.6-1, the DEIS summarizes the land 
use requirements for transmission facilities. For Project 
No. 9042, the DEIS summarizes that 29.5 acres would be 
required, assW1ing a right-of-way width of 100 feet. Again, 
on pg. 4-74, Table 4.1.6-10, the DEIS SUIUl&rizes the 
estimated area of habitat changed or lost from construction 
and lll&intenance of the proposed.transmission line corridors. 
Here, the DEIS estimates that the habitat area changed or 
lost for new ROW would amount to 36.4 acres of land. 

383 383. Text has been modified. Calculations are based on numbers provided in 
the application of a 10,000 foot new ROW, 3000 feet on existing ROW, 
and 2630 feet of new ROW. These ntmbers differ from the 1nfonnat1on 
provided In the June 28, 1988 response to the DEIS. 

~ 
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Ms. Lois D. Cashel! 
June 28, 1988 
Page 2 

As GHP calculates the land use for transmission purposes, 
for Project No. 9042," approximately 10,500 feet of 
right-of-way c•aow•1 will be new and approximately 5,730 
feet will parallel an existing 100 foot ROH. Asswaing a 100 
foot ROW width for the new transmission line and only SO 
feet additional for the paralleling seg• ent, the •New ROHN 
is, 

Cfl0,500 X 1001 + (5730 X SOil I 43,560 • 30.6 acres 

Approximately 1000 feet of the 50 foot ROH is over the river 
so the 30.6 acres should be reduced by 1.1 acres leaving a 
"New ROH" of 29.5 acres las .shown in Table 4.1.6-11. 

Hith regard ta section 4.1.6.4, GHP "'10uld like to note that 
the Ohio Historic Preservation Officer did grant clearance 
for all construction at the Lock and Da• area (19861. He 
did, however, request a survey of the trans• ission line 
route. 

21 Recreation 

Page 4-47, Section 4.1.3.4: It is reco-end.ed that a bypass 
flow •yatea through the powerhouae of all project• be 
installed to aaintain fishing opportunitiea when powerplante 
are not generating. GHP believes that this provision is 
unnecessary at the Gallipolis • ite because the incre• ental 
increase in fishing opportunity "'10uld be very saall co• pared 
to the increase in capital cost• and adverse i • pacta on 
generation. 

Such a bypass ay• te• would be useful only when the sua of 
the turbine • ini• ua operating flov, • pill flow, lockage. and 
leakage is less than the total river flow, when river flows 
are too high for sufficient operating head, or when the 
pouerplant is shut down for any other reason. For GHP's 
proposed project, the minimwa river flow for operations is 
approximately 5100 cfs which is exceeded • ore than 99.99% of 
the time (see Table B-1, Application for License, FERC 
Project No. 9042, January 19861 99.99% exceedence flow is 
7924 cfsl; shutdowns for low flows will not be a problem at 
this site. The hydraproject will be shutdown for 
insufficient head when flows are greater than approxi• ately 
120,000 cfs at which point the downstream tailwater 
elevation is approximately 12 feet·above normal and flows 
will be turbulent across the river; a 2000 cfs bypass would 
be insignificant. Finally all planned • aintenance or 

I 384 

385 

Mltex, Inc. 

384. Although the Ohto Historic Preservation Office granted a clearance of 
activity at the lock and da11 areas, a conditional ftndtng of no 
adverse effect was given for the trans11hsion line route. A Phase 11 
cultural resource survey of the trans• tsston line corridor would need 
to be performed prior to project construction. 

385. See response to co11111ent 1165. .,. 
~ 
~ 



Ms. Lois D. Cashell 
June 28, 1988 
Page 3 

shutdowns c.muld be performed on only one unit at a ti•e when 
flows allow operation of only one unit. Therefore; planned 
• aintenance will require that only one unit be off-line, 
thus tailrace flows will be maintained. Unplanned shutdowns 
for hydroprojects average approximately 3%, or eleven days 
per year. These shutdowns would thus result in 
approximately four days of lost fishing opportunity during 
the four months of highest recreational usage (assuming that 
fishing conditions are favorable during the period of 
unplanned outage). 

The cost of such a bypass system at this site would likely 
manifest itself in terms of decreased installed capacity as 
well as increased capital coats (a ten foot diameter pipe 
would likely be required to .. intain velocities at 25 feet 
per second or less). Because of the site constraints at 
Gallipolis (pier 8 on the riverward side and the steep bank 
to Ohio Route 7 on the landward aide), the ten foot pipe and 
associated structural elements would decrease the area 
available for turbine generator units ao the 8.2 • eter wiits 
proposed • ay not be usable. S• aller units would allow less 
efficient use of the available water resource and leas 
energy. 

In sU111111ary, the bypass syste• at Gallipolis would only 
mitigate for approxi• ately four days of lost fishing 
opportunity during the four months of greatest recreational 
usage and would increase capital costs while decreasing 
generation. The benefits of the bypass syste• at the 
Gallipolis site are not of the saae magnitude as those at 
d.a• a which provide significant aeration and aust cease 
operation during low river flows. 

The following represents the specific com• ents of GHP with 
respect to Project No. 10098. In Section 5.4.l; "Recoa• ended 
Alternatives". the staff states that their co11parison of the 
competing hydrop0"1er applications at the Gallipolis L&D reveals 
that the proposed projects do not significantly differ. 
" .• either in environ11ental acceptability or in power generating 
capabilities" (pg, 5-231, Hith respect to relative impact 
values, GHP believes that significant differences do exist with 
the second phase of construction proposed by Project No. 10098. 
GPH believes that consideration should be given to the 
environmental impacta associated with the Phase II development 
proposed by Project No. 10098. Specifically: 

ll section 2.1.1.23 describes the pioposed two phase 
development of Project No. 10098; the second phase 
consisting of installing two 12.5 MW units in the riverside 

386 

Mltex. Inc. 

386. Development of a hydroelectric project at an existing Corps of 
Engineers' lock and da~ will only be acceptable if tt does not 
interfere with the existing navigation project. See response to 
COIIIIN!nt 1392. 

~ 
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lock. The Corps, in a letter dated February 16, 1988 Ccopy 
attached) and attached to GHP's Better Adapted State•ent 
filed with the Commission on March 18, 1988, states that: 

no consideration will be given to a hydro plant located 
in an existing lock chamber or on the island created 
between the old and new locks, Ce• phasis added] 

Thecefore, all analyses of Project No. 10098, if "phase 2" 
is consideced, must assume that the second powerhouse will 
ceplace a second gate outside the existing lock chamber 
(requiring a change to Figure 2.1-25 in the DEi~>. 

2> Section 2.1.1.23 also states that the transmission line 
would be 1.7 miles long. However, WV' Hydro, Inc. and the 
City of Pt. Pleasant, ffV propose two 1.7 mile long 
transmission lines, one on each side of the river (see 
Exhibit G, Project No. 10098). 

Following is an itemization of the evaluated resources, and a 
description of the additional impacts associated with the phase 
II development of Project No. 1009B. 

A, Hater Quality - The short term adverse impacts of increased I 387 
turbidity and resuspension of sediments due to construction 
will be doubled. with the tvo distinct phases of construction 
contemplated. by Project No. 10098. 

B. Fish Mortality - Project Ho. 10098 will utilize more water 
than Project No. 9042. The passage of additional water 
throuqh the turbine units of Project No. 10098 will result 
in the increased potential for fish mortality. The location 
of the phase II station on the opposite aide of the river 
for Project No. 10098 doubles the risk that shoreline 
species may be impinged or entrained. 

C. Fish Habitat - The second phase of Project No. 10098 will 
cause greater decreases in fish habitat lin the same manner 
as described for initial project development in Section 
4.1.2.2.3). 

388 

389 

D. Wetlands Habitat - Phase 2 transmission line constc-uction I 390 

E. 

for Project No. 10098 may impact wetlands habitat associated 
with Flatfoot Creek which is located dmmstream on the West 
Vfrginia side. 

Recc-eation - Pc-oject No: 10098 consists of two dhtinct I 391 
construction periods which will cause twice the adverse 
short term impacts to recreation. Furthermore, the second 

Mltex, Inc. 

387. Although this additional impact .. ay occur, 1t 1s considered .. inor. 

388. Staff agrees that operating powerhouses on both sides of the river 
will increase the likelihood of entrainment damages to species that 
1110ve along shorelines. This essentially doubles the risk of a s1ngle
shoreline plant, assuming equal nu.t>ers of f1sh move along each 
shoreline. 

389. Staff believes that this assumption would need testing with a physical 
hydraulic model. A second powerhouse could actually spread flow 
across more of the river and create,better tatlwater habitat. 

390. Correspondence dated Hay Zt, 1987 to FERC froa the applicant for 
Project No. 10098 indicates that the Phase 1 transmission ltne along 
the Ohio side has been deleted and Phase Z ts the preferred route. 
The path of the Phase 2, as shown on the maps, wtll pass through the 
Flatfoot Creek wetlands. A stte-speciftc reconnendatton 
{reco11111endatton 17, Section 5.4.3) is made that the applicant schedule 
a fteld trip to the site with WVDNR, FWS, and Corps staff prior to 
final pole location detel"'llinattons. Minor deviations tn alignment or 
other site-specific • tttgatlon measures can also be detel"llined. Prior 
to construction, the developer should provide a plan for approval by 
FERC and the appropriate state and federal agencies. Any necessary 
peratts must also be obtained prior to construction. 

391. See response to comment 1215. 

~ 
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phase of construction will not provide any additional 
benefit to recreation. 

F. Land Use 

Transmission Line 

GHP believes that the transmission line routes proposed by 
Project No. 10098 (see Exhibit G, Project No. 10098) will 
cause significant impacts to Land Use and aesthetic appeal 
in the 1.7 miles downstream of the dam on the Ohio and the 
Hest Virginia aides of the river. 138 kV lines will extend 
parallel to the river very close to the shore on both sides. 
Furthermore, the transmission line for the first phase of 
Project No. 10098 traverses a very large amount of 
residential land as may be seen in the att'ached Property Hap 
for the Gallipolis Dam area. In this regard, pg. 4-59, last 
paragraph and Table 4.1.6-2 misrepresents the area through 
which Project No. 10098 will pass its• transmission line. 
In its first 5000 feet, the transmission line Will traverse 
approz:iaately 18 parcels of property; ten of which are 
almost definitely residential with associated structures 
(see USGS quadrangle, Apple Grove, HV, section attached). 
GHP's transmission line, on the other band, crosses Ohio 
State Route 7 and two structures before entering wooded 
areas and bypasainq all other structures. 

In addition, the the 1.7 • ile d~stance for Project No. 
10098 in each phase is only the lenqth to ezisting 138 kV 
line. It is highly unlikely that the two lines would 
terminate at the existing 138 kV line as the interconnection 
facility for each would cost in excess of $500,000 and. 
probably closer to $1,000,000 based on interconnection 
ez:periencl! with APS at projects under construction. A • ore 
likely solution would be to continue both lines, using ROWs 
parallel to the existing 138 kV line, to the Apple Grove 
substation as proposed by Project No. 9042. This "10Uld 
extend the required transmission line by appro%i• ately 1.4 
miles for a total length of 4.8 miles. 

Assuming a 100 foot ROH for single lines and 50 foot ROH for 
parallel lines. the total acreage required for Project No. 
10098 is 58.2 acres. Using the same assumptions as for 
Project No. 9042 above, the "Ne~ ROHK for Project No. 10098 
would be: 

C(2 X 1.7 X 5280 X 100)+(1.4 X 5280 X 501-ClOOO X 5011/ 4J,560 

" 48.5 acres. 

Mltax. Inc. 

392 392. The applicant for project 10098 ftled a change in the proposed 
transmission ltne route wtth F£RC In a letter dated May 26, 1987. 
Thts change eliminated the previously proposed route along the Ohto 
shore of the river. The impacts of the revised route are as described 
tn the DEIS. 
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Access Rqad 

As described under section 4.1.6.10, on pg. 4-71, an access I 393 
road similar to that proposed by GHP for Project No. 9042 
vill be required by Project No. 10098 even if not 
specifically stated in the application for license for 
Project No. 10098. 

G. Socioeconomics - Project No. 10098 has a much greater 
potential for increasing flood elevations due to the 
additional obstruction provided. by its second powerhouse. 
As descrih'ed under "Indirect Impacts~ on pg. 4-61 thet"e is a 
high probability of some increase in upstream flood 
elevations at the Gallipolis L&D. However, the replacement 
of two of eight gates (Project No, 10098) could provide as 
much as a 100~ increase in flood i • pa.cts compared to 
replacing only one of eight gates (Project No. 9042). 

Hith respect to project econo• ics as presented in Table 2.1.1-J, 
on pg. 2-4, the cost for Project No. 10098 may be significantly 
higher than included in the table with the proposed second phase 
of construction requiring replacement of a gate bay instead of 
installation in the existing lock chamber (see item 1 (pg. 3) 
above). 

Major sources of increased cost would include the delllolition of 
the existing gate structure, installation of a complete 
cofferdam, and construction of a powerhouse similar to that 
proposed for the fir• t phase af construction. In addition, Table 
5.2-1, on pg. s-20 vould require revision to reflect any 
modifications aade to Table 2.1.1-J. 

Thank you very auch for the opportunity to provide these 
comments on the DEIS. 

Si·n.cerely, (_ ✓-, 
1 /·/ :r/., JI 1,, . ,· ' ,,, ., 

I • t .-f.\.....i. ,_ . _, \. .• ·--- -

Michael G. LaRow 
Agent, Gallia Hydro Partners 

MGL/cay 

Enclosure•~ Corps letter dated February 16, 1988 
Copy of U3GS Apple Grove Quadrangle 
Property Map for Gallipolis Dam Area 

cc: Jim Richards, Sithe 
George Taylor, FERC 
File 

394 

395 

Mltex, Inc. 

393. Text has been modified to reflect the need for a short access r-oad tn 
the Gallipolis (No. 10098) project. 

394. Sections 4.1.6.1 and 4.1.6.3 have been revised to tndtcate that 
project 10098, because of the Phase 2 development, has a greater 
potenttal for causing long-ter11 tncreases tn upstream flood elevations 
than does the competing project (9042) at Gallipolis. 

395. Comments are noted. 

Three enclosures provided by Mitex, Inc., are not reproduced here. 
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Loi~ D. Caahell. Secr~tary 
Federal Energy Regulatory Colll!lission 
82~ •. capitol St., WE 
Ya• bington, DC 20428 

July 25, 1988 

ca-nta on Draft 
Ohio River BnviranMatal Iapact State-nt, BL-eS-10-114 

Dear Ma. caahell: 

Thta letter reapoada to the Draft !nvtron-ntal Impact 
State-nt on the Ohta River Ba• in taaued by the Ped• ral Bn•rgy 
Regulatory ca-iaaton r•~•ntly. Saab Corp. and a r•lated com
pany, VY Hydro, Inc., ar• purautng atx hydroelectric projects 
that are included 1D th• atudy and two other• that •y be in
cluded. Ye view the Draft a • •n excellent •ffort perfor•d in a 
short ttme period on a difficult taplc, Ye wtab to provide • o
~omnant• on points that •r• important and ahould be conaider•d in 
the fin•l EIS, 

1. Th• envtron-ntal t • pact of the four alternative• la 
not accurately •••••••d, becau•• it do•• not conaider the •n
vironment•l •ffecta of tba alternative• to generation by 
hydropower. Decrea• ing hydropaw• r generation a • prapo•• d in al
tern•tiv•• 2 through 4 of the DIIS wtll not re• ult ln las• 
alectric•l demand, but wtll change the ganeration fro• hydropowar 
to foa• tl-fired capacity. TR• envtronmantal iapact af producing 
power by a fo •• tl-fu• led • cure• rather than by hydrcpow• r baa not 
been addre• aed. 

The generation of several hundred OYh af electrlc1ty per 
y•ar by hydropower would avotd the mtntng of hundr•d• of ton• of 
coal, which would probably be strip mined, and would avoid alr 
pollut1on of million• tone of •ulfur and nitraue oxide•, 

Durtng the 50 plu• year life of the hydro projects 1n the 
h•avily populated Ohio River Valley, the envtronnental impact of 
substttuttng fo• atl fired generation for the • o- af the 
bydropowar generation propaeed 1n alternattve l wtll have a •lg
ntticant impact on the t•rreatri• l and atr quality of the region. 
There wtll be so• affect an water quality trom eroeion of mined 
lands and runoff troa aeb piles. The benefit of hydroelectricity 
to the environment far exceeds the detriment and avoids the tir:
?•ct trom actd ratn and other foe• il-fuel pollutton, 

396 

2. The DEIS ignor~,s: the b,n:t method for adding DO to th11t 1397 
river: air lnjection, This 1s a preferable method to the larg~ 
'ilpill:S suggested for proj'!<:t.s ln the 'JJ)p•r Ohio and Mon !Hvers. 
Tb• DEIS repeatedly states an error: that injection la not a 
demons~rated technology. 

!foab Corp. a. YV Hydro, Inc. 
130 Calu111et. Ct. .Uken, :3C 39601 

(803) ~42-2749 

396. The concern for increased env1romnental impacts ts noted. Table 
5.1.4-1 and Figure 2.5-2 include the sunnatton of the estimated 
effects of all of the proposed upper Ohio River Basin projects. 

397. The EIS does not ignore mechanical aeration, but states that It must 
be proven as a viable 11ittgation measure before it can be reconnended 
or approved (see Reconnendation 8, Section 5.4.2.1). Turbine aeration 
has been used at a nu•ber of large high-head hydroelectric plant, but 
with mixed success. Even with the low flow rates of such plants 
(compared to the projects proposed 1n the Ohio River Basin) large 
blower capacities are required to attain nich aeration. There are 
significant differences between such high-head plants and bulb 
turbines, so •txed success at high-head plants does not assure success 
at bulb turbines. Staff recommends developers be allowed to replace 
spill flows with mechanical aeration only after they have shown it to 
be effective, and that other benefits of spill flows (e.g., 
reliability and i111prove111ents to aquatic habitat) be taken Into 
consideration in reducing spill flows. 

.,. 
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This expected increaee ta cone1atent with those observed on 
tb• Kanawha River and at other hydro plant• <ref. 2, 3, 4, ~. 7>. 
The fact that iajectton baa never been used ln a bulb turbine on 
tba Obio River does not mean it will not worll: tbere. From suc
cessful lnstallations referenced the design of sn injection sye
tem can be tailored to the particular application. Page 4-9 of 
tbe DEIS correctly aentians the success of lnjectton ay• te- ln 
other slightly different appllcattona, then contradict• the euc
cea• at several locattona. 

Injection see- 1111:e a mere economical alternative to large 
spills and the re• ultiag loet generation, Thie ts particularly 
true of the Sew Cumberland project on the upper Ohio (our• -
103332> and l • true to a lee• er extent on the upper Kan <Point 
Marlon through Hildebrand). tnJectlon ahould be an option 0ivall
able to developers to add 00 to the river to overcoM any deficit 
caused by bydropower. 

Mlntmum blo-r capacity on the upper Mon will equal 3,000 
cfm <cubtc ft. /min,>. The number and l!lilze of blower• can be in
creased tf required by the meaeure .. nt of dissolved oxygen during 
operation, The 3,000 cfa of air injected into tbe tailrace by 
the • y• te• will lncr•••• the DO level by 1,02 •g/1 at the • 1ntmua 
dteeharge of !200 cf•, Thi• aa:,unt of atr injection 1• equal ta 
or greater than any aeration - • e • ured ln the operating range for 
th• upper Xon projects <ref. t>. Blower capacity at Waw Cumber
land ta sized according to the flow tncre•ee. 

3. Ye do not agree that Alternative 4 1• tbe ba• t cbolc• 
for lmple-nting bydropower lb the upper Ohta River, The rea• on 
for cbooeiag alternatl•e 4 aee- to be that it require• a target 
value of e.e •g/l of DO and allowe aor• capacity than alternative 
3 by • pilling a stgnlftcant a110unt of water in the • ummer and 
fall, There are • averal rea• on• why - do not agree that alter
native 4 1• pref• reble. 

a. A target of e.e ag/1 1• an enhanc••nt over present 
water quality, not maintaDanc• al pre• wot conditlon•i hydropo-r 
generation abould not be reduced to overco- loa• ee tn 00 cau• ed 
by other source•• A 00 level of e.~ mg/1 1• an unaecaasartly 
re• tr1cttva burden for bydropo-r and le not Mrlt • d by the 
potential impact on 00 from hydropower, Apparently, aquatic life 
ls doing well under th• pr• -nt condltlons; - ae• no reason to 
improve th•• at the axp• nff of hydropower. Tb• quoted benefit on 
ftsh specie• at higher DO la a laboratory study and baa not baen 
verified 1n the Ohle Rt••r system; hundreds of GVb abould not be 
wasted tbrough spilled water baaed on a single lab expert-nt. 

b. As discussed ln point~. the 00 model e•e- fla-d. If 
e.5 mg/1 la de• tred there 1• no need to worry at tho upper lion 
pro_1'!cts CPolnt Karlan through Opeklska>, the 00 t • al110• t never 
below tbose value• baaed on mee• ure-nts we collected. The same 
1s tru~ of our other proposed project at New Cumberland, 

~oah CorD, & YV Hydro, Inc. 
120 Calu_t.Ct. Alken, SC 29801 ,.,,...,, ............ ,., 

398 

399 

I ,oo 

398. COJ1111ent noted. See response to comnent 1399. 

399. Staff does not reconnend that hydropower projects enhance 00 
concentrations, stnce spill flows cannot increase DO above what it 
would be without hydropower. Staff does not believe hydropower 
generatton should be allowed to negate water quality benefits of the 
!Nlny 111lltons of dollars of public and private 110ney spent on 
wastewater treatment tn the basin. 

400. The model was designed to st1111.11tte 00 under reht1Vely severe 
condtttons, so that rec01111endattons based on tt wtll •atntatn DO 
concentrattons over the wide range of conditions that occur. 
C0111partson to measured 00 concentrations (Figure 3.4.2•2) shows that 
IIOdel results are not unreasonable. 

.,. 
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Tbe data presented in the licenee applications for all 5 of 
theee projects <including Morgantown> as well•• reference 1 and 
data maasured by u• at Morgantown and Point Karloa in 1987 sho
that DO 1• seldom below 8.5 mg/1. This 1• especially true by the 
operating plan we propose which do•• not generate at low flow. 

Dia• olved oxygen at Point Karlan le s • ldoa below 7 llg/l and 
baa never been -•sured below 8,3 ag/1 according to ext• ting 
data. The average increase in DO at the dam le o.e mg/1 for 
Corp• -a• urements; our mea• ure•nt• in 1987 showed an average of 
1.2 mg/1 increase at generating flo--

Diesolved oxygen below Korgantown De• i • • eldo• below e mg/1 
and ha• never been -•• ured below 5,7 ag/l according to exi• tlng 
data<••• reference 1 and 1987 -a• ure-nta>. At planned ganera
ting flows <> 1050 cfa) the observed DO lncrea•• la 0.4 iag/1, 
which 1• within th• -••ure .. nt error for field DO -•• ure-nte. 

Die• olved oxygen balow Hildebrand Daa is never below e og/1 
according to the Corpe of Engineers and recent data <ref. l >. 
About 70~ of the ti• an tncreaaa in DO wa• observed <ref. l> in 
1088. 

Xea• uralllltnt• in 1988 at Opeki• ka • bowed a aigniflcant in
crea• a in DO occur• about 25~ of the ti-, but uaually at low 
flow, Tb• average observed DO lacr• a •• la reference 1 1• • light, 
0.2 ng/1, Air laJectloa should not be nace•• ary, bttcau•• tba DO 
increase doe• not occur during geaaratlng flowa. Although a 
potential problem axi•ts, dissolved oxygen below Opaki• lta Daa 1• 
rarely below 5 mg/1 according to the Corpe of Engineers, and not 
during generating tlowa. Won• of the oba• rvation• 1n 1988 <ref. 
1) sbow.d DO below~ mg/1. 

Jlea• ure .. nt• at Waw Cu•b• rland • bowed DO wa• not b9low 8.5 
as/1 tb• re. Tb• aeration effect of the dam could b• replaced by 
air inJectton of the capacity suggested in the llcanee applica
tion. 

c. Ye cannot detl!lrmtne the ba• ia for ·the 1500 cf• epillag11 
proposed in the DEIS tor the upper KOW (15,000 at New 
Cuab• rland>. Baaed 011 the exieting 00 tbla aplll.sge •••- un
n• caa• ary: tt ts not supported by tu1a• ure11111nt• at tb• sites. Ve 
cannot det•rmtne bow the FERC arrived at a • pillage flow because 
the DO model does not depend on flow. A btgb • pillage M•n• 
operation will only occur about 10 to 15~ of the ti- in ~he 
~ritt~al 1110ntbs. Ve do not find splll~ge to be an economic ~l
ternatlve to injection: the east ls prohibitive at Bew Cunberlsnd 
and probably at other upper Ohio da111S. 

!fo.!llh. Corp. & VV Hvdro, Inc. 
120 Calumet Ct. Aiken, SC 29601 

<60:'3) 1}42-2749 

401 401. The reconnended spill flows were determined by finding the combination 
of spill flows at all daffls that provides the 110st power generation 
whtle ~atntafntng DO concentrations of 6.5 mg/L (or Maintatning 
preproject DO concentrattosn where preproject concentrations are less 
than 6.5 mg/l). Thts opt1mtzatton was perfon11ed under the sttAUlated 
"sunnier ederate flow conditions• described tn Section 4.1.1.1. The 
DO IIOdel detemtnes the amount of aeration u a function of {l) the 
aeration capacity of the daffl {i.e. how 111t1ch 00 the spfll flow picks 
up) and (2) the a110unt of flow that ts used for hydropower vs. 
spillage. See response to c01111ent 1397 concerning 111echantcal 
aeration. 
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d. A spillege like that proposed will mean generation do•• 
not occur for a high percentage of the eu111111er and fall 110ntb•. 
Ye wonder if FERC considered tbe • inimu• generation neces•ary for 
tbe turbine configuration. At the upper Mon aites with a single 
large unit the minimum generating flow ie about 800 - 1000 cfs, 
if - spill 1500 cf• there ta no generation until the river flow 
la 2300 to 2500 cfs, Baaed on our propoaed generation plan 10 
tbe upper Kon and et Bew Cumberland, there 1• no generation about 
70S of the eu•-r and fall. 

A• a result of installing one large untt at the four d•- an 
the upper Jllon, tbe • 1n1au• flow u• ed for generation ta ap
prox1JDately 1050 cfs, A generating flow of 1050 cfe correspond• 
to a river flow of 1390 cfa becauee of the 340 cf• bYP•••· Par 
40, ~f the year t~e river flow ts below 1390 cf•: all river flow 
will bypass the powerplant 40S of the ti-. •at operating for 
40S of the ti• <at low flow> dre-tlcally reduce• the potential 
of an effect on dls• alved oxygen, becau• e DO t • uaually tncreaeed 
at lower flo- and low DO occur• during low flow periods. 

The spillage in Table 2.1.1-2 will change becau• e ga• keta 
will be 1n• talled with bydropo-r to reduce leakage under the daa 
gatee. 

4. The model ue• d for calculating • pillage do•• not •••• 
to support the data fro• which it wa• derived. The e • ttaated DO 
shown in Ptgures 4,1,1-3 and 4,1,1-e doee not agr•• with •aeur• d 
data from tbe eitea in the upper Konongahela River, particularly 
no DO increaee of 2 J118/l at moderate flow <or 2,5 at law flow> 
bas been ob• erved at Hildebrand. The low DO value• at law flow 
are lower than ob•• rved. 

The DO nodal a • stated doe• not include any dependence OD 
flow. How la there a difference at low and moderate flo-? Ya 
agree that low flow u• ually, but not always, Mana low DO, Va 
have found 00 increase to be weakly correlated to flaw in resr••-
ston analysts of field data for the few case• we hav4 examined. 
Because the correlation acdal i • baaed on deficit the ••n• 1ttv1ty 
to errore become• greater. The error percentage of the deficit 
1• much larger than the error percentage of the -•• ur• ment. 

Ye are concerned that the 110del used in the DEIS ls indicat
ing an excessive flaw should be spilled to provide a certain 
level of DO. The Opekiska increa• e in DO fro• hydro generation 
does not appear to be shown in Plgure 4. l. 1-6, If DO ts low 
ups~ream of Opektska and just below Pittsburgh, injection at tbe 
turblne might increase DO easily so that high DO would propagate 
'1ownstream. 

401 

403 

404 

405 

lfo credit ls taken for added DO by hy'1ropower generation, 1406 
although tests have shown tbat from 0.3 to 0.4 ng/1 ts added by 
hydro!)uwer cref. 8). 

lfoah Corp, & VV Hydro, [nc. 
120 Calumet Ct. Alken, SC 29801 

(803> i,42-2149 

402. 

403. 

The • 1nt111U111 flows required for generation, as proposed by project 
applicants, were considered in deterain1ng the power produced under 
each alternative. The installation of gaskets to reduce leakage will 
increase power production, not change the spill flow requtre111ents. 
The spill flow requirenients are tn addition to any leakage. 

Under Alternative I, staff estimates that there would be no generation 
74 percent of the tt111e at.Hildebrand, 71 percent of the time at 
Opekiska, and 61 percent of the time at New Cumberland (110332) during 
the July to October period. The applicant's estimate of no generation 
approxi111ately 70 percent of the time ts accurate. 

The 110del was used to simulate conditions under which no field 
ineasure111ents have been made, so 1110del results are not directly 
comparable to field data. However, data in Figure 3.4.Z-2 show that 
DO increases of 2 to Z.5 119/l do occur when DO above Hildebrand Da111 ts 
low. 

404. The DO 110del does take flow Into account tn deter111tntng velocities, 
reaeration rates, and concentrations resulting fr011 tributary and 
wastewater inflows (Appendix B). See Appendix 8 for discussions of 
sensitivity of the fflOdel to flow and other parameters, and of 
uncertainties in the results. 

405. Staff believes that the aeration IIOdels used sill'IUlate effects of spill 
flows on aeration adequately. No aeration was assumed at Opektska 
because under ~any conditions the dam discharg•s low-DO water fro111 the 
stratified Opekiska pool into the Hildebrand pool. See response to 
connent 1397 concerning mechanical aeration. 

406. See response to c011111ent 1252 concerning aeration at turbines. 
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DRAFT EBVIROWMENTAL IMPACT STATEMENT - OHIO RIVER HYDRO PROJECTS 
July 25, 1988 Pag• ~ 

5. In ,aev•ral place• the Draft indicate• that canpetitive 
projects are roughly equivalent tn envtron-ntal impact: thi• ta 
stated for our projects 9999, 7399, 10332, and 10098. ID each 
ca•• our propo• ed project g•n•rat •• aubetanttally more energy 
from hydroelectric power and proportionately ••aide generation by 
foa• il fuels. Ve feel that a -jar • hortcoaing of the Draft te 
that it doe• not take credit for tbe IID• t obv'iou• environ• -ntal 
benefit of bydropower: avotdance of aintng and u• a of foe• il 
fuel •, primarily coal, to generate th• energy that the Ohio Rt•er 
Basin naeda. Thi• was • tated above tn 1. 

The energy calculation in 5.2-1 la incorrect for Waw Cumber
land Cl0332>, Point Marton c1eeo, and Tygart <7399). Ve u• ed 
flow data in monthly flow duration carq• • t • ulating up• treaa 
r•aervoir operation and vendor data on equiP-nt performance. Ye 
do not believe there could be • uch a large di• crepancy betwtien 
our calculation and that of FERC. Ve plan to aubatt an addi
tional calculation for Tygart. 

e. The fiah IIIClrtaltty ta• ua 1• an unan• wered que• tion and 
will lik•ly alway• be an unan• w• red que• tton. The beat solution 
1• ae • tated on page 4-28 that pa••age monitoring wtll be nece•-
• ary at the new project•, The atgnlficant couclu• tan 1• that 
gizzard shad and drum w1ll repraduce to off• et any mortality 
lowae•. The only significant 1apact fro• -=irtaltty • hould ba 
that assoc1at•d with larg•r ga- fi • h; step• • hould ba taken to 
• 1nim1z• th~• impact if ob• ervation• • how it 1• occurring at a 
particular • tte. 

The aerie• of 110rtality m1t1gator• <regtanal acr• en • tudy, 
etc.> • ugge• t•d on page 4-33 do not an• wer the mortality que•-
tion, but spend money unnec•• earily. Ve think th• correct choice 
is ta ignore mortality for the rea• on • tated above unle• a obaer
vatian• • how there 1• • tgnificant la•• of ga• fteh. There is no 
indication that any economic • creen1ng will ever be available for 
th• Chia River proj•cts. 

Pleas• call if there are any que• tion•. 

Tour• truly, 

9.-{3_(y~ 
Ja-• 8. Price 

Presid,ent 

lfoah Corp. & WV Hydro, Inc. 
120 r:.slmMt: c::t. Aiken, SC 2~801 

11303) 1342-2749 

407 

408 

409 

407. See response to c011111ent 134. 

408. Staff energy calculations for New Cumberland, Point Marion, Tygart, 
and all of the other projects were based on flow data fro~ the Corps 
of Engineers. The same data was consistently applied to both projects 
at competing sites. 

409. Coment noted. 
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Sithe Energies U.S.A., Inc A Member ol the Slthe/Energies Group 

885 Third Avenue, Suite 3040 
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l'll:L:;;; hli ;:i,l:1(;£ H0'.ll4 

Telephone (212) 230·2100 
Telec®ler(212) 230·2120 

June 28, 1988 

Hs. Lois D. Cashell 
Acting Secretary 
Federal Energy Regulatory Commission 
825 North Capitol St. N.E. 
Washington D.C. 20426 

Re: Upper Ohio River Basin Draft Environmental Impact 
FERC Docket No. EL-85-19-114 
Comments of Allegheny Band 9 Hydro Partners 

Dear Hs. Cashel!: 

Statem~t ... 
1: 
I 

Sithe Energies is the u.naging general partner of Allegheny:lo. 
8 Hydro Partners and Allegheny No. 9 Hydro Partners _. 
(collectively "the Partnerships" l, which .u;e the Licensees &.,r 
the Allegheny River- Locks and Dams a and 9 Hydroelectric w 
Projects (FERC No. 3021). Although these facilities are not 
included within the decision scope of the referenced DEIS, they 
are nonetheless mentioned., impacts are assum.ed, and a conclusion 
is reached that includes proposed modifications to the 
operations of the L&D 8 and 9 projects. Thus the Partnerships 
have a direct interest in this proceeding. 

Our concern is priraarily with water quality related sections of 
the DEIS. The Commission has developed a dissolved oxygen • odel 
that means to characterize the Allegheny River fro• L&D 9 down 
to the confluence with the Monongahela, and then on dmm. 
the 11&instem Ohio. According to the DEIS (pg. 3-40) the • ad.el 
is based upon spot DO measurements taken by the Corps of 
Engineers, ORSANCO, and the State of Pennsylvania. 

Although we cannot comment on the internal workings of the 
model, we can comment on the results. The DEIS implies (p. 4-5, 
and 5-26) that dams 8 and 9 efficiently aerate the Allegheny 
River, and that hydropOYer installation ~"111 result in 
elimination of most of this aeration effect. The DEIS concludes 
on page 5-26 that the interim minimum flows at L&D 8 and 9 
should be re-evaluated in light of the model's results. 

He find these conclusions to be incorrect, and apparently based 
on a selective portion and small fraction of the a~ount of data 
available. Hitex Inc., our sister corporation working on L&D 5 
& 6 has conducted extensive dissolved oxygen sampling programs 
at Lock and Dams 4, 5, and 6 for nearly 3 years. Mitex is 

410 410. The data collected at Allegheny LIDs Band 9 by the Corps are 
sufficient to show that signftcant aeratton can be provided by these 
dams (see the linear nwdel para111eters for these dams in Appendix B, 
Section B.2.1.3). The licensed projects at these sites, tf operated 
with low spill flows, would significantly reduce DO concentrations. 
If the spill flows for these projects are re-evaluated by FERC, a 
review of all the DO data measured there should be made. 

~ 

~ 
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Ms. Lois Cashell 
June 28, 1988 
Page 2 

filing a separate response to the DEIS, and we would like to 
join in and incorporate by reference their comments into this 
letter. 

Hith specific respect to Allegheny L&D 8 and 9, we note.J.n the 
DEIS no reference to the DO • onitoring work we conducted last 
summer. This included extensive transect based measurements 
during the summer low fl<>Y. It is our understanding that this 
data (which has been filed with the Commission!, is 
significantly more detailed than the site specific Corps Data 
used to calibrate the DEIS Water Quality Model. 

These data show that DO uptake at both Allegheny 8 and 9 is 
highly variable and difficult to predict. He do not how the 
Staff can make arguments like that on page 4-8 (MThe other 
licensed projects at L&D Nos. 5 and 6 .•. prevent 00 
concentrations from recovering from the decreases below L&D No. 
8 and 9 •.• 8

), or on page 5-26 (" ••. initial • odel results 
indicate that higher spill flows at Allegheny L&D 8 would reduce 
downstream DO degradation and allow • ore generation at 
downstream projects.•) after having observed these field 
conditions. Certainly, if the Commission insists on referencing 
L&D's 8 and 9 in the DEIS, at a • ini• ua the • odel should be 
recalibrated using the full amount of actual data gathered. at 
the sites. 

He finally take serious issue with the reco-endation.at page 
5-26 of the DEIS that interim • ini• ua flows at Allegheny 8 and 9 
be reconsidered in light of •the studies conducted for this 
DEIS 8

• First, we consider the DEIS • odel seriously flawed due 
to its limitation on input data. and its seeming incompatibility 
with observed field conditions. Second, and perhaps more 
importantly, the • ini• um flows at L&D 8 and 9 are being 
determined based upon extensive site specific study. Under no 
circumstances should this study be supplanted by regianalized., 
very general inferences that do not seem to account for true 
site specific conditions. 

a-:ou fo, the oppo,tunity to submit these comments. 

William: 
Project 

HSF/dc 

cc: Jim Richards, Sithe 
George Taylor, FERC 
file 

4ll 411. The DO mdel clearly shows that the licensed hydropower projects at 
Allegheny llDs S, 6, 8, and 9 have the cumulative potential to 
significantly reduce DO concentrations. The final paragraph of 
Section 5.4.2.1 recomends evaluating the tradeoffs between 111ater 
quality and power generation that would be possible tf spill flows 
were changed at these 1 tcensed projects. These projects were l tcensed 
wtthout an analysis of cumulative 1111Pacts on 111ater qualtty and power 
generation tn the basin, and 1110re effective 11anagement of the basin's 
resources may be possible. Because the effects of changes tn aeration 
at these hydropower projects are cllfflUlative and reach far downstreu, 
the site-specific studies conducted by the licensees should be 
incorporated tnto a bastn-111tde analyses for impacts to be thoroughly 
assessed and for the best Nanagenient dectstons for the basin's 
hydropower resources to be made. 
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Telephclo9 (817) 424•181311 
Tetecopler (817) 21!17-7887 

Ms. Lois D. Cashel! 
Acting Secretary 
Federal Energy Regulatory Commission 
825 North Capitol St. N.E. 
Washington D.C. 20426 

Re: Docket No. ELBS-19-114; 
Co111.111ents of Upper Mississippi Hater Company regarding 
Draft EIS for Upper Ohio Basin 

lll 
i= 

I 

Dear Ms. Cashel!: :I 
The Upper Mississippi Hater Company l"UMffCN or the "Applica.,iE•, 
is the Applicant for License for the proposed Muskingum Loc~d 
Dam No. 3 Hydroelectric Project. The site is being considered 
within the Co-ission's cuaulative impact assessment. draft EIS 
for the Upper Ohio Basin. These co-ents represent the response 
of UHWC to the draft EIS. 

On page S-2t the draft EIS reaches the conclusion that the 
Muskingum. L&D 3 site should not be licensed. because it would 
"have significant. unavoidable adverse ! • pacts to the target 
resources identified as fisheries. recreation. and. wetlands.• 
The staff consider• these ! • pacts as "unavoidable". because 
their analysis reveals that• ••• ad.equate site-specific 
• itigative • easures are not known at this ti• e "(p. 5-23). 

UMHC • trongly believe• these conclusions are erroneous. A 
detailed review of the DEIS shows uny misleading or 
questionable assumptions and observations about the site. 
UHWC urges that the Co-ission reconsider its position based 
upon corrections and additional information supplied in this 
letter. and recoanend licenae approval. 

Following are specific cot1U1ents, including statements of general 
conditions which are pertinent in the evaluation of the project 
and the impacted target resources. 

ll The Islands and Downstream Channel 

There are four islands located below the dam at Muskingum. The 
DEIS states that the navigation charts used to identify the 
tailwater area "depict the islands as being mostly shallow bars, 
with the center of the islands having floodplain forest· 
vegetation~. In addition, the DEIS implies that wetlands and 
riparian vegetation occur on the edges of all four snall 

412 412. Staff used navtgatton charts and aerial photographs of the lower 
Muskingum River to dete"1ine the n1111ber of tslands; the license 
application did not provide a better set of charts. The coaantor 
notes reports on river depths submitted by the applicant, but even the 
Co11111ission's request for additional tnfonnatton dtd not yield the 
needed details of the river between the dam and the downstreaM 
navigation channel. Staff has reviewed all available tnfonution and 
revises tts estimate of the extent of shallow rapids to about one 
mtle, extending fr0111 the daM to the downstre1111 navtgatton channel. 
The text has been changed to reflect this reassessment. The or1g1nal 
charactertzatton of the riffle tn Sectton 4.1.2.2.3. as •approxt•ately 
1000 ft below the daM• ts correct. 

,. 
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islands. These conditions do not characterize the site 
correctly. 

The largest island located do~streaa (approximately 4 acres) is 
the only island which maintains any sort of peraa.nent 
vegetation, that may be characterized as having •floodplain 
forest vegetation". Only one of the other islands have wetland 
and riparian type vegetation; the other islands have essentially 
no vegetation, and are only exposed cobbles at low flow. 

Furthermore, the DEIS characterizes the channel for two niles 
downstream of the dam as "shallow rapids interspersed with small 
islands" (pgs. 4-23. 5-5). This characterization is not 
correct. Beyond the initial 1000 feet downstrea.a of the dam, the 
Muskingum is a pool with relatively constant depth; indeed the 
opposite of Mshallow rapids•. This has been documented to the 
ColllmiSsion in reports submitted by the Applicant in docket 69,a. 
Finally, the DEIS states that "CHJigh velocities and the large 
volune of water in the backchannel are likely to cause erosion 
of [the large) island., and staff believes this will extend to 
others downstream". As noted above, there are no islands 
downstream of the initial 1000 feet. This being the case. any 
erosion which may occur to the large island will not iapact 
additional islands downstream. 

2) Wetlands 

The DEIS concludes that •significant, unavoidable adverse 
impacts• would occur to the wetlands associated with the 
construction of the facilities at Huskingua Lock and Dul No. 3. 
The description of those areas lost (pg. 4-52) indicates that 
for construct•ion purposes 1 acre of riparian vegetation would 
potentially be lost • .• along the main shore between the island 
and the shore ••• ". The DEIS also states that the project 
operation may potentially damage about 1 additional acre of 
wetlands and riparian communities. Although riparian vegetation 
is often associated with wetlands in the transition zone, it 
generally comprises the terrestrial vegetation, not submerged by 
water. 

Information filed by the UHK: clearly shows that the substrate 
in the affected channel is almost entirely silt and mud; not 
wetland type vegetation. In addition, most riparian vegetation 
is on the shoreline, above the zone that is usually flooded. 
Consequently, elimination of one to two acres of riparian 
vegetation may have a minor effect on terrestrial habitat. It 
will however, have little to no effect on actual "wetlands". 
The DEIS states at several points (e.g. p. 5-25) that the loss 

413 

Mltex, Inc. 

The USFWS deftnttton of wetlands was used tn our analysts. The 
project area ts classified as riverine, lower perennial, open water, 
intenaittently exposed/per11anent wetlands. The perimeters of the 
islands are classified as unconsolidated shore with sub-classes of 
cobble-gravel, sand, 11t1d, or vegetated. These classtfications do 
characterize the islands tn thts c011plex. The increased velocities 
and volume of water tn the backchannel wtll cause increased erosion of 
the large island and the two smaller islands located downstrea~ of the 
large island (ftgure C-18) will be further affected by increased 
turbidity and sedtnientatton. 

413. The substrate tn the channel downstrea~ of the dam ts wpredomtnantly 
111edtu11 to coarse gravelw (WAPORA 1986). The backchannel area also has 
exposed roots, snags, and sublllerged trunks of dead trees along the 
bank and within the channel. See response to conment ,412. This area 
provides spawning and feeding areas for rtffle-inhabtttng species. 
The undercut bank and overhanging canopy are also used for cover, 
feeding, and spawning by game species. The shallow water around the 
islands may serve as an important nursery for fish and aquatic 

·organisms. Vegetation on the islands, especially the large island, 
111ay provide protective cover for s11all • a11111als, amphibians, reptiles, 
and songbirds. 

About 1 acre of riparian vegetation would be destroyed by construction 
of the tatlrace channel and about 0.3 acre (wooded mud bank upstream) 
may be destroyed by construction of the intake channel. Another 0.5 
to 1 acre of wetlands along the island perimeter and shoreline tn the 
backchannel would be affected by the Increased velocities, turbidity, 
and sedtmentatton. The islands c0111plex and shallow substrate below 
the dam are unique and of ecological importance. Because of the 
scarcity of these wetland complexes 1n thts area, the 1-2 acre loss 
and/or change tn species c011pos1tion and areal extent ts considered to 
be significant and would impact recreational and aesthetic uses of the 
area. 

Text has been modified in reference to •maintenance dredging.• 

L 
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of 1 to 2 acE'es of "Yetlands" uould cause a "major" or 
"significant" impact. This statement is questionable on two 
counts. First, although ripacian vegetation is often associated 
with wetlands, the majority of the riparian vegetation along the 
main shore and the island shoreline is not associated with 
emergent "wetlands". It is emecgent wetlands that an!! of 
importance to the fishery. Secondly, UHHC is not certain how 
the status of "significance" was determined, since there was no 
E"eference to how much similar habitat is available locally. The 
shoreline habitat in the channel is not unique to the area, nor 
is it a major fraction of the available shoreline in the 
taili.'ater area. 

Finally, the DEIS states that "maintenance dcedging" would be 
responsible for continued "additional" loss of wetland and 
riparian vegetation. This statement contradicts information 
c.m.1ch the UHHC has pcovided in docket 6998, as well as the 
estimates provided in the DEIS on spoil disposal requirements 
(Table 4.1.6-8.). Intake and tailrace channels of this type of 
project are expected to be self sustaining, without the need for 
maintenance dredging. Table 4.1.6-8 includes the estimate of 
cubic yards of spoil material for maintenance dredging as zero. 
Consequently, any anticipated increases in sedimentation and 
turbidity due to maintenance dredging should no longer be 
considered as having additional impacts on wetlands/riparian 
vegetation. 

3. Fish Habitat 

On p. 4-24 the DEIS asserts that •aquatic habitat changes would 
be inevitable •• in the scour pool and riffle e%tending 
approximately 1000 feet below the dam which would have little 
flow (1500 cfs •ini• UII spill proposed by applicant) and be 
partially dewatered.-

This statement indicates a poor understanding of river 
hydraulics. UMHC has proposed a minimum spillage flow of 1500 
cfs, which is more than double the 7Ql0 flow at the site, and 
close to 5 times the historic low flow. 1500 cfs is indeed in 
excess of average river flows for weeks in average water years. 
and months in dry years. Therefore, UlfiC takes issue the 
statement that "CMlinimum flows • . to be maintained ••• over 
fixed crests during low-flow periods •• are unlikely to be 
sufficient to generate currents in the tailwaters compar&ble to 
present conditionsM lpg. 4-20). 

In addition, 1500 cfs is well in excess of the minimum flows 
proposed by the DEIS for water qu~lity at the site (600 cfs 
non-critical; 1000 cfs critical, pg. 2-26). The critical and 

414 
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414. Staff considers a 1500 cfs flow at ttmes when the rtver has 
stgntftcantly greater flow than this upstream of the da11 to represent 
an 1111portant loss of habitat tn the riffle below the dam. The 
conmentor suggests that staff does not understand river hydraulics, 
but the connent suggests that the applicant will be providing a 
•int• UM flow when that water does not exist tn the rtver. Such a 
situation cannot be the case unless the applicant ts providing 
upstrea• storage. 

Staff believes the following flow scenario wtll apply: 

•) 

b) 

At very low rtver stages, e.g., tn the range of historic low 
flows and 7Ql0 flows, the turbines wtll not operate and all flow 
that ts present above the dam wtll pass over the dam (<l500cfs). 
The applicant cannot alter river flows to ma1nta1n a 1500 cfs 
111int1111u1 flow. 

At flows >1500 cfs but less than the • tnt111um needed to operate 
the turbine, there wtll still be 100 percent passage of river 
flow over the da111 (>1500 cfs). 

~ 

~ 



c) At river flows that are greater than the sum of 1500 cfs and the 
11tnh1u111 turbine flow, the turbine wtll operate and only 1500 cfs 
will be spilled over the du. In this flow range, the 
downstrea111 habitat would nonully have the full flow spread 
across the riffle habitat but now tt has only 1500 cfs. The 
difference ts lost habitat space, s011e as dewatered shallows, 
SOiie as shallower areas that still contain water, SOIN! as 
reduced flow velocity in the lower zones where 110re paol•Hke 
conditions begin. Wtth a suitable physical hydraulic IIOdel the 
areas and durations affected could be calculated. 

d) At river flows that are greater than the sum of 1500 cfs and the 
111axt111U111 turbine flow, a spill greater than 1500 cfs will again 
occur. The differences tn habitat tn the riffle below the da111 
between full river flow and the flow allowed over the dam after 
subtracting the turbine flow could be calculated tf there was 
sufficient tnfon11atton such as a physical hydraulic model. 

e) The annual loss of habitat in the zone extending primarily about 
1000 ft downstream from the dam would be th sum of losses tn c) 
and d) above. Staff did not have sufficient tnformatton to 
conduct such a quantitative analysts and was obliged to 111ake 
more general statements. 

f) Flow differences tn reaches downstream of the riffle and Islands 
will be ameliorated as the turbine discharge fans out and fills 
the channel. The extent to which thts fanning will occur 
upstrea111 of the navtgatton channel ts uncertain. 

Thts scenario ts consistent with the staff's statement quoted from the 
DEIS p. 4-2D. 

415. The recomendations for MusktngUIII L&D No. 3 have been IIIOdtfted 
(Section 5.4.1) to include the spill flows reconnended by USFWS for 
protection of 111ussels, plus any additional spill required for 
~atntenance of DO concentrations. These spill flows would apply only 
ff adequate mtttgatton was developed to allow the project to be 
recowmended; staff believes that such 111tttgatton has not yet been 
detemtned. 

\-
~ 
~ 



Hs. Lois D. Cashel! 
June 28, 1988 
Page 4 

non-critical minimum flows identified for the project in the 
Upper Ohio River Basin were determined to meet {l) a "no 
effects" DO concentration that, if na.intained, would not limit 
the survival, growth, or distribution of aquatic organisms; and 
12) a spillage at dams sufficient to prevent DO concentrations 
from being below this ''no effects" conc.entration as a result of 
hydropower generation. 

For estimating flow regimes of tailwaters the DEIS uses 
" .•. available site-specific hydrographic data obtained from the 
applicants and the Corps, aerial photographs of the tailwater 
area. and general knowledge from developed sites" lpg. 4-221. 
UHHC is not certain how the staff arrives at the conclusion that 
with the proposed minimum flow "1000 feet beloY" the dam would be 
partially dewatered." UHHC did not submit any references that 
may have indicated such a conclusion, nor are we aware of any in 
the DEIS references. As identified above, the 1500 cfs minimum 
flow proposed by the applicant exceeds natural flow quite often, 
and therefore, UHHC argues against the belief that this stretch 
of the streambed would be Ndewatered". Host biologists agree 
that habitat is usually limited by the minimum flow events, 
which would not change under the project. 

Finally, it appears that the conclusions reached for impacts to 
the tailwater fishery are based upon the saae incorrect or and 
misrepresented conditions of downstream habitat, as were the 
conclusions of impacts to wetlands. The DEIS concludes (pg. 
4-24) that "significant, adverse modifications of the tailwater 
habitat between the Muskingum. L&D No. 3 and the navigation 
channel 2 miles downstream is inevitable ••• This • odification 
is expected to be detrimental to fish resources ••• ". 
Furthermore, the DEIS concludes on pg. 5-5 that the construction 
and operation_of the proposed project at Muskingum. L&D No. 3 
" ••• would result in significant adverse impacts to the regional 
resource of shallow, tailwater, aquatic habitats and that there 
are no adequate • eans for mitigating these impacts." UMHC argues 
that the DEIS does not adequately evaluate the region of impact, 
nor does it properly evaluate the reasonable means of mitigation 
already proposed by the Applicant, specifically a minimum spill 
flow which usually exceeds natural sulftllter low flow conditions. 
In addition, as a run-of-river facility, the flow of water as it 
is discharged below the large island would obliquely fan out and 
fill the river channel (on pg. 4-18 the DEIS states that this 
can occur at one length of the daml. There is no chain of 
downstream islands which may prevent this, and cause dewatering 
impacts for 2 miles do~stream. 

Throughout the evaluation, the DEIS ignores the crim11ents of the 
ODNR, DEPA, and USF'HS, all of whom have formally commented (in 
docket 699B) that the project as proposed will not lead to a 
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416. See response to connent 1414. Within the operating range of the 
turbine, the reconmended mtnt•u• flow of 1520 cfs during July through 
March vould be stmtlar to 235 percent of existing 7Ql0 condtttons. 
Thts lower flow would occur 1110re frequently with hydropower operation 
than tt has in the past. 

Staff used bott011 depth and velocity profile data supplied by the 
applicant to conclude that a drop tn river elevation in the zone for 
which data were supplied would result tn dewatertng at edges of 
Islands and shoals and shallowing ijf other depths. The analysts could 
not be quantitative because the applicant's depth data dtd not extend 
over the full downstream reach and there was no relattonshtp 
established between flow over the dam and river elevation in the 
riffle. 

The COll'lllent ts correct In stating that 5011'18 habitat features are 
determined by the 111lnt111U111 flow events, and that the river's •tntlllWII 
flows (<1500 cfs) will not be affected by hydropower (as described In 
response to comient 1414). However, in addttton to the instantaneous 
111tnl111111, one must consider the duration of lower flows. As described 
In response to coanent 1414, there will be extended ttme periods when 
flows are approximately 1500 cfs with hydropower COIIPared to the 
cond1tton without hydropower. 

In addttton, staff considered the impacts of a 1111jor transttton on the 
flow regt111e tn th1s section of river due to hydropower developinent. A 
shift of a large percentage of the flow to the right bank would be 
likely to result 1n • ajor riverbed reequtltbratton, Including erosion 
and resed1mentatton of the riverbed, not just the Islands. Mussel 
populations, some of wh1ch are on federal and state ltsts, may not 
tolerate such riverbed instability. 

417. See response to comments 1412, 414, and 416. 

418. FERC ts obliged by NEPA to conduct an Independent analysts whtch 
embodies the concerns raised by agencies In the scoping process. 
Responses to co111111nts 1412, 414, 415, and 416 fflOre fully explain 
staff's reasoning. 

L 
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significant adverse ·effect on the fisheries. In arguing that 
the local. independent experts whose explicit mission is to 
protect the resource. are wrong, we would expect the DEIS to be 
very well documented., at minimum explaining why these experts 
are incorrect. No such effort is made. 

4) Recreation. 

On page 4-46 the DEIS states that the Applicant's Recreation 
Plan, with minor modifications, is adequate for the site. 
The DEIS proceeds, however, to conclude (pg 5-251 that the 
proposed project would have a significant adverse impact on 
recreation. Absent specific justification for this conclusion, 
we must assume it is a result of the perceived Mmajor changes in 
fish habitat quality'' (pg. 5-71, extended to mean a reduction in 
fish available for catching, thus less fishery. If the habitat 
concerns are alleviated, recreational ones should follow. 

UHWC has demonstrated in the license application, supplementary 
filings, agency comments, and the above discussions that a 
signficant adverse effect should not be anticipated at Muskingum 
L&D No, 3. As such, there will be no significant impact to 
recreation. 

5) Endangered Species. 

'lb.e DEIS at nU111erous points implies or actually states that the 
proposed project Will have a negative impact on the Federally 
End.angered Pink Hucket Pearly Mussel. Although not directly 
referenced as a reason to deny the license it is likely such a 
condition will influence the Commission's ultimate decision. 
He find this impact conclusion to be incorrect and unsupported 
by the evidence before the Commission. 

On pg. 3-20 the DEIS states that "[IJn recent years. the 
greatest number of fresh or relatively fresh shells of the pink 
aucket pearly mussel has been found in the Muskingum L&D No. 3 
site at Lowell, Ohio.~ A close scrutiny of Stanbery's report 
reveals that in fact only dry or weathered shells have been 
collected in the vicinity of L&D No. J. Although shell material 
was found in this reach of river in a study completed in 1983, 
the exact locations of where they were found are not described, 
Also, in other recent studies (Davies, 1963; Stilwell, et. al. 
1975; and Rothwell, 19791 no living specimens or fresh shells 
were encountered. Stansbery's report documents the most recent 
evidence of pink mucket populations at L&D No.J to be a "badly 
weathered shell" found in 1980 ( likely very old), and a ~dry 
shell"' found 25 years ago. 

419 

420 

Mltex, Inc. 

419. The proposed recreational enhance111ents cannot coMpensate for the loss 
of important ecological habitat that could occur fr011 the development 
of the proposed project. The project site ts unique tn comparison to 
the other project sttes tn the study area due to Its natural settfng 
and location on a rtver • anaged solely for recreation purposes. The 
existing state park factlttles, the undisturbed setting, and the 
unique fish and wetland habitats all contribute to the site's high 
recreational quality. Adequate • tttgatton for project impacts to the 
extsttng recreational quality of the area ts not known to staff at 
this ttme. 

420. See Appendix I for a addtttonal tnformatton and analysts on impacts to 
lamos111S .ibl:Y..lll.i, the pink 111Ucket pearly mussel. Staff ts obliged to 
make an independent assessment under NEPA, and tt believes its 
conclusions are valid with available tnfonnatton. 

~ 
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Contrary to the statement on pg. 4-23, the Pink Hucket Pearly 
Mussel is not found in the tailwaters of L&D 3. Given the 
information presented in Stansbery's report, one can only 
conclude that Pink Hucket Pearly Mussels !!.ll inhabit the 
tailwaters of L&D 3. To state that such a population is even 
.l1Jgtly is carrying this belief much further than either 
Stansbery or the US Fish and Wildlife Service is willing. If 
the Commission is to make this assertion, it should be 
documented with evidence. 

Nonetheless, the Project (and its proposed mitigation) has been 
designed to operate in a way that minimizes impacts should the 
mussel exist. 

The Commission is apparently unaware that the US Fish and 
Wildlife Service has issued an opinion letter specifically for 
Pink Huckets at L&D 3 (copy attached). This opinion, which is 
the FHS' formal decision document under the Endangered Species 
Act, specifically states that "CSJhould the above conditions be 
incorporated into the project, this precludes the need for 
further action on this project as required by the 1973 
Endangered Species Act•. The FHS has concluded that hydropower 
at L&D No.3 will not cause an adverse impact to the Pink Hucket 
Pearly Mussel. The contrary conclusion in the DEIS is thus 
highly suspect. 

6. Alternatives and Implications of the "Proposed Action". 

In the "Rec0111Dended Action" section, the DEIS proposes that the 
license for the Muskingum. L&D 3 project be denied. The section 
goes on to generally discuss the implications of denial on the 
Rtarget resourcesR. The section fails, however, to recognize 
the implications of license denial on non Rtarget" resources. 

If the project is not completed, then an equivalent amount of 
power must be generated by an alternate means. According to the 
Alternatives Section !pg. 4-86) the offsetting generation would 
come from a coal fired plant. While obviously denial of L&D 3 
will not force the construction of a 400 MW ther11&l power plant, 
it will force an equivalent amount 17 HWl of capacity and energy 
to be produced at a plant where it otherwise would not. This 
must be recognized. 

If one ratios energy generation of the Muskingum L&D 3 facility 
against the Alternative Coal Plant used by the Commission (pg. 
4-06), the Muskingum Facility would offset the following 
emissions: 

421 

Mltex, Inc. 

421. The i~pact to non•target resources are recognized in the EIS (see 
Section 4.5). It 1s reasonable to assuine that the Nusktngu~ l&D 3 
project would eliminate a percentage of the coal ftred•emtsstons 
presented tn Section 4.5 equal to tts percentage (2.6 percent) of the 
annual generation of the proposed projects. 

';" 
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2.J tons/year of ash; 
59 tons/year of Sulphur Oxides; 

114 tons/year of Nitrogen Oxides; 
8.9 million gallons of water consumptively 

used in a cooling tower; plus 
Unquantified effects of cooling water 
intakes, coal transportation, sludge 
disposal, ash disposal, and C0-2 emission. 

These benefits should be specifically weighed against any 
residual impacts associated with project approval. 

In conclusion, we find various statements and positions in the 
DEIS regarding the Muskingum L&D J Project to be factually 
incorrect. Conclusions based upon such incorrect information 
should be critically reviewed, particularly when they are at 
odds with the prior comments from the state and federal 
jurisdictional agencies. Any decision should be carefully 
weighed against the full implications of license denial, 
including specific emissions offsets. 

It is UMHC's position that, considering the full wealth of 
evidence, the FERC should reach a conclusion that the Muskingum 
L&D No. 3 project will not contribute to a significant adverse 
impact to the environ11ent. 

The Commission's decision with respect to this project will 
affect hundreds of thousands of dollars spent to date by U~ in 
good faith reliance on the opinions and officiaJ co-ents of 
independent biological experts, as well as state and federal 
agencies, If the final EIS is to conclude, even with the 
factual corrections made in this letter, that license rejection 
is still warranted, the decision should be very well supported. 
To do otherwise would be grossly unfair to the Applicant. 

Thank you for the opportunity to submit these comments. 

Project Manager 
Agent for the 
UPPER MISSISSIPPI WATER COMPANY 

WSF/dc 

Enclosure: FWS letter dated April 6, 1987 

cc: Jim Richards, Sithe 

422 

423 

George Taylor, FERC 
File Mltex, Inc. 

422. Staff's evaluation of the hydropower project proposed at Muskingum llD 
No. 3, based on the infonnation submitted, has not changed staff's 
conclusion that such development would cause significant adverse 
i111Pact to the target resources identified as fisheries, recreation, 
and wetlands. See responses to connents 1412-421 for staff's 
discussion of thts 1nfomatton. The Comtssion w111 111ake the final 
licensing decision on Musktngu~ LlD No. 3 in the public's interest. 

423. Co11111ent noted. See response to connent 1422. 

The enclosure provided by Mitex, Inc., ts not reproduced here. 
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NATIONAL REllEWABLE RESOURCES, INC. 

r;•· ,I"·· 

He. Loh Cilshell 
Acting secretary 

GU_LF a WESTERN BUILDING 
115 COLUMBUS CIRCLE, SUITE 9015 

NEW YORK, N. Y. 10023 

1212 I Z4'11-27Z1 

June 27, 1988 

Federal E:nerg~• Regulntory Commisr-~-m 
1125 North Capitol !:trnet, N.W. 
Washington, o.c. 20426 

Re: llQllli.1?.ll....L.9J;;b.......1.n..rt_Q.1;1m nvdroele.£.ttl~i;..t......JJl..iQ. 

Deai.· Us. Cushell: 

I 11111 writ:inq on behalf of the anplicants, 
Ponne;:,;•lvani:i :r:~newcb1~ Rer.ourcr>.!'!, Inc., Washington County and 
the Borough of "'3ro..tnsvillo to ,mclcGe an original end 
thi.cte1m cop:ll":s of our comr.,ants on the Dr:!ft Environmental 
Impat.:t Statr.!!ll'lf!nt is-l'lllt!!d on M11.y 20, 1988. 

If you h!lvo any further quest:l.ono regarding this 
matter, please give me a call. 

sincerely, 

,J,t:; !-::!-
JK/mj 

cc: Hr. Bill Scr.urnr, We.~hington Ccunty 
Mr. Estel Knisley, Borough of Brownsville 

i~ o 71 ()()Q')~-
\ l'DCJ • DOCKF.'I'ED 

Q»l JUN 2 9 \988 
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BO J';~;~ ,if' c,3 
ltH 8 

Ap~licant• 1 Drott EIS cou• nt• 
Maxwell L l D 1901-000 

Th• recommended •pill ot !500 
400 ct• vould be •uttioient, 

ct• i • •xce•• iv•• I 424 424. Staff's water quality analyses show that a spill flow of 500 cfs 1s 
necessary to assure adequate DO concentrations (see Section 4.3.1). 
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N•.TIONAL RENEWABLE RESOURCES, INC. 
u: .- : GULF & WESTERN BUILDINCI 

( 
.. ,,, .. •, .. 
,, • .;.« •. 

UI COLUMBUS CIRCLE, SUITE 901 
NEW YORK, N. Y. 10023 

t •• ~--
IZIZI 2.••-z7z1 

June 27, 1988 

Ma. L,oi• CUahall 
Acting Secretary 
Fedaral Enargy Regulatory commi •• ion 
825 North Cepitol Streat, N.ff. 
Wnahington, D.c. ~0426 

Re: MDD9D9AbSlD L6P HYdroaltctric er.s1•ct 11675 
Dear Ma. Cuahell: 

I am writi_ng on behalt 
Pannaylvania Renewable Resources, Inc., 
the norough u! Charleroi, to enclo•• an 
co~ie• or our comment• on the Dratt 
statement issued on May 20, 1989. 

of the applicant•, 
Washington County and 
original and thirteen 
Environa• ntal Iapact 

It you have any turther question• regarding thi• 
•attar, pl•••• give 11,, a call. 

Sincerely, 

,.f;tt;ix~::!--
JK/mj 

cc; Kr. &ill Sember, Washington County 
~!.:,·or McCli.ck•:r·, w,...,,..'ilh oi Charleroi 

ci?. o7rono~~ j'"'.'::~ 
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:i, i",' 

C) JU'.:~- :a :, '.(·: ~: .i 

.-.:.'l .Table 2.1.l•l 
'Pave 2-, •' 
Table !li.2•1 
Paga !li-20 

Pa9• !li-ll 
Item t 

Applicant• 1 D:.:att EIS cou• ntu 
Monon9ahela L, D Ho. 4 

075-002 

Th• draft EIS eigniticantly undereatimat•• 
energy production. Ba•ad on di• cu• eione with 
FERC • taft, the nulllbar u• -d in the draft EIS 
aaauma• that the turbine• would be •hut down 
tor net head• ot 1••• than 10,l feet. W• h•v• 
confirmed with our engineer• and a major 
turbine auppli• r that the unit• would operate 
at raa• onabl• • fticiancie• and without ~ndua 
c~vitation or Vibration far h• ad• not lower 
than a., taat. A• a ra•ult • naz-vy production 
would ba incrau.llC!id appro.:.imately l, !Ii Gwh, 
In add.ttion, FE~C ataff and applicant• appear 
to have u• ed diffQr• nt tailwater curve•, Thi• 
account• tor a.n additional 3Gwh, Thu• energy 
•hould ba incraa11•d 6,5 Gwh. The additional 
energy production would al• c incraa• a th• 
lavelizad ~ene~ito in tha la• t colWDn ot Tabla 
2,1,l-l, 

425 

The reconmandad • pillaqa of !500 
axcea• iv•, 400 ct• would b• • uttici•nt, 
would incr•••• • nargy production. 

eta 11 426 
Thi• 

425. Co111111ent noted. 

426. Staff's water quality analyses show that a spill flow of 500 cfs is 
necessary to assure adequate DO concentrations (see Section 4.3.1). 
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NATIUNAL RINltWA• LII RHOURC!S, INC. 
GULi' • w•IT•"N • UILDINCJ 

19 COLUM.U• CUICI.S, IUITI IOI, 
N•W YOfltK, N, V, 10011 

M•, Loi• CU•hell 
Aotin9 lecr• t1ry 
r•4• rll ln• r9r R• 9ulatory 
125 ~orth cap tol atr~• t, 
wa• hin;ton, o.c. ao,a, 

UII 11•t,IYII 

coui •• ion 

"·"· 

June :117, UH 

R•, Tve,rt Dam uvdro• leetrtP PW•.at. tz?PZ -D• ar M•, cu• h• lll 

I •• vr.1.Un; on behalf of th• appUoant, th• City or 
Gratton, to • nolo•- • n ori9inal and thirt•• n oopi•• of our 
Comi.e.nti:: un tno Dratt Em, l.run•• ntaJ. - ,pact atat••• nt i •• \.l• d on 
May :ao, UH, 

If you hav• any turth• r QU•• tion• r • 9ardin9 thi• 
••tt•r, pl•••• 91v• •••call, 

lino• r• ly, 

JJ:1b .::-!-
Jl</mj 

cot Mayor John MUrray, City at Grafton 

9i'607(0005',6 
\ -. """"-o,J JUN 2 ~ 1988 
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r·-.,, .... 

••ction 4.l.6.1 
,P•9• 4-&I 

B•otion 4.1,6,3 
Pa9e 4-15 

'l'abl• 5,1,1-1 
Pav• 5-J, 
Tabl• 5.1. 2-1 
fo.,tnot• J and 
'1'abl• 9.1.3,-1 
Pa;• 5•15, 
toot.not• 3 and 
Table 5,1,4-1 
Pa9e 5-17, 
footnote l 

section &.1.1 
Page s-u 

Applioant.•• Dratt III Co•• •nt• 
-naart U0l-0Q.Q 

Applicant 73H•OOI>, bacau•• or th• ah• of 
it• propo•• d praj • at, would 1nrr1n9• upon 
th• ait• or th• oity ot Gratton/Taylor 
Countr vat• r tr• atM• nt plant, lacatad 
1•••4 at• ly dovn• tr• a• ct Ty9arc. daa, and 
would lik• ly r • q1.1ir• r • laoation ot thi• 
plant. Th• • U •ct or th• project on th• 
water t.r.lt•• nt plant and availabilitr or 
vat.• r te\ l'lr•ft,,n 11nd Taylor County • a 
aajc,r adv• rH hnpaot. N• ith• r Gratton no·c 
Taylor county hav• onn••nt.•d to th• 
relocation of th• i¥' v•t• r tr• at•• nt plant 
nor hH a propo• al b .. n aad• by applicant 
for th• r • location and coat tb• r • cr. 

la•• oo-• nt a• ~hnv~. 

Proj• c:t 13H-000 abould b• • tat• d to hav• 
• i9nlticantly 9r••t•r adv• ra• land u• e 
impact• than aoap• tfn9 pro, • ot ,,o,. 

Th• iapaot on tb• Orafton/T• ylor l':nnnt'y 
water treat-nt plant •hould be noted •• a 
•ajor adv•r•• iap&ct. 

427 427. As currently proposed, project No. 7399 at Tygart Da• would not 
encroach on the site of the City of Grafton/Taylor County water 
treatment plant. While the project tatlrace would be located quite 
close to the treat111ent plant, it would not encroach on the city's 
property, and there has been no tndtcat1on that tt would tntefere wtth 
operation of the treatment plant. 
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Mitex, Inc. A Member of tne Slthe/Energies Group 

91 Newbury Slreet Boston, Massachusetts 02116 Telephone (&17) •2•-1eee 
Telecopter (6,n 2fi7-7687 

June 28, 1988 

Ms. Lois D. Cashel! 
Acting Secretary 

i, 
~ r·· 
r 
?:': 
C ~_, 

-~ 
·' 

g 
~ 

r, 
~ '" 
~ 
' <-" 

~ 
~~ :er ~"" Federal Energy Regulatory Commission 

925 North Capitol St. N.E. 
Washington D.C. 20426 
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Re: Upper Ohio River Basin Draft Environmental Impact 
FERC Docket No. EL-85-19-114 

Dear Ms. Cashel!: 

,:;-,l -n 
=: -- .·, 
' <-" 
' 0 Stat-:ement 

Mitex is the general partner of Allegheny Hydro Partners and 
Allegheny No. 6 Hydro Partners <collectively "the 
Partnerships"), which are the respective Licensees for the 
Allegheny River Locks and Dams 5 and 6 Hydroelectric Projects 
(FERC No. 3671 and 3494). Although these facilities are not 
included within the decision scope of the referenced DEIS, they 
are nonetheless mentioned, impacts are assumed, and a conclusion 
is reached that includes proposed modifications to the 
operations of the L&D 5 and 6 projects. Thus the Partnersh1r 
have a direct interest in this proceeding. ~ 

Our concern is primarily with water quality related sections 1of 
the DEIS. The Commission has developed a dissolved oxygen lffldel 
that means to characterize the Allegheny River from L&D 9 dC!l,R'l 
to the confluence with the Monongahela, and then on do~ :a: 
the mainstem Ohio. According to the DEIS {pg. 3-401 the mocfst'l 
is based upon spot DO measurements taken by the Corps of 
Engineers, ORSANCO, and the State of Pennsylvania. "' 
Although we cannot comment on the internal workings of the 
model, we can comment on the results. The DEIS implies (p. 4-Sl 
that dams 5 and 6 efficiently aerate the Allegheny River. and 
that hydropower installation will result in elimination of most 
of this aeration effect. The DEIS concludes on page 5-26 that 
the interim minimum flows at L&D 5 and 6 should be re-evaluated 
in light of the model's results. 

We find these conclusions to be incorrect, and apparently based 
on a selective portion and small fraction of the amount of data 
available. Mitex has conducted extensive dissolved oxygen 
sampling programs at Lock and Dams 4. 5, and 6 for nearly 3 

428 428. Data frOIII FERC licensees or applicants Is not always directly cited In 
the FEIS; however, Sect. B.2.1.3.1 mentions that data used were fr0111 
either hydropower applicants or the Corps and Table B-1 mentions that 
the aeration model developed for Allegheny L&D 5 was developed from 
data from both the Corps and the applicant {or In this case the 
licensee). The .odel for Allegheny L&D 6 was developed from Corps 
data tn the DEIS and has been re-evaluated using transect data from 
the licensee and additional data collected by the Corps in 1988. The 
revised equation for aeration at Allegheny llO 6 ts: the 00 deficit 
downstream of the da• • 0.82 times the deficit upstrea• of the dam. 
This revision of the da• aeration model will not affect results of the 
Impact analyses tn Sect. 4 because the low spill flow at Allegheny l&D 
6 makes the effects of aeration there minor. 

The hourly monitoring data collected by the licensees were not used to 
evaluate dam aeration at Allegheny l&Ds 5 and 6 because data fr011 
continuous monttors are not sufficiently accurate for aeration 
IIIOdel Ing. 

The "analysts" of the Corps 00 measurements presented In the table 
accompanying this con11Mmt letter ts 11eantngless. Staply averaging the 
change tn 00 concentration for all the individual aeasurements does 
not take Into account the • lxtng at the da11 (11easurements ~ust be 
cross-sectionally averaged before above-d111 can be compared with 
below-dam) and does not take into account the dependence of aeration 
on the above-dam 00 deficit. The ltnear • odel of below-du vs. above
da• DO deficit used tn the EIS accounts for • ixtng and the dependence 
of aeration on the above-da• deficit. The ltnear mdel predicts that 
there are situations when deaeratton, no aeration, and positive 
aeration will occur, depending on 00 deficits above the dam. Staff 
recognizes that variability In aeration rates occurs, but believes the 
DO RIOdel ts sufficiently accurate to predict impacts of project 
ope rat Ions. 

The enclosure provided by Nttex, Inc., ts not reproduced here. 
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years. These studies included t~o years of transect-based 
measurements, and one year of continuous recording monitors up 
and downstream of Dams 5 and 6, and upstream of Oa.m 4. The 
results of this data collection effort have been continually 
filed with the Commission tin the Project 3494 and 3671 dockets) 
and made available to agencies. Much of the information was 
senc directly to the DEIS preparers, Yet not a single reference 
to any of thi3 data, or che program, is found in the DEIS. 

The COE data that apparently provides the DEIS' aeration 
assumptions for each dam were taken (we understand) over a one 
hour period, generally once a year. This is less than 1% of the 
site specific data gathered by the Partnerships. ORSANCO data is 
generally not taken both above and below the dams, and State 
data is very limited. 

We would not be as concerned if relying on the Corps data to 
calibrate results ended up with an accurate model. We cannot, 
however, come to this conclusion. First, an analysis of the 
Corps data in our posession {copy enclosed, covering 1976 to 
19831 yields an average amount of oxygen uptake at L&D 5 of 0.02 
mg/1. At L&D 6 it is 0.03 mg/1. This is absolutely 
insignificant. We are very skeptical of any model that uses 
these figures to yield a conclusion of "efficient aeration" at 
these L&D's. 

The data gathered by the Partnerships directly over the past 
years shows quite mixed results. At some times the dams aerate, 
at others they deaeratei and at still others, apparently no 
change to DO occurs. During the summer low flow, DO uptake 
varies considerably. Under no circumstances, however, can the 
dams be characterized as consistently "efficient aerators". 
Any conclusion based upon such a characteri~ation must be 
flawed. 

We finally take serious issue with the recommendation at page 
5-26 of the DEIS that interim minimum flows at Allegheny 5 and 6 
be reconsidered in liaht of "the studies conducted for this 
DEIS", First, we conSider the DEIS model seriously flawed due 
to its limitation on input data, and its seeming incompatibility 
with observed field data. Second, and perhaps more importantly, 
the minimum flows at L&D 5 and 6 are being determined based upon 
a very extensive, very expensive, site specific study. Under no 

Mitex, Inc. 
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circumstances should this study be supplanted by regionalized1 
very general inferences that do not seem to account for true 
site specific conditions. 

Thank you for the opportunity to submit these comments. 

WSF/dc 

Enclosure: COE DO data 

cc: Jim Richards, Sithe 
~/4eorge Taylor, FERC 

File 

Mltex, Inc. 
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DcRn L Shumway 
Acting lllrtH·tor, 

G;-s~:--. 

Division uf 1-'ru_ject P..ev!1:,w 

11--.:---:--:=:= 

Fi!!deral i.nergy Hl!!r:111;:itln~ C:or• •1ti1on 
Room 93 IO 
825 tlorth C,1pltt,L '>tr .. et N.li, 
Wuhington UC. 20426 

n,ar Mr. Shumway: 

--,,-,, 

Ju111:= '!.4, I QI-HI 

SUflJECT: Col!lfflent11 to OEIS 

Montgo1"ery J/ydroelf,:tr1.c. 
Pro_ject ~·o. )4Q" 

Attache,1 for filing with the f',ommission please find ore ori,'l'inal of th1:: 
Comments to lkaft Env~ronmental I111pact .'ltate111ent for Potter Towi1ship 
Hontgomery Hyrlroelectrlc Plant. 

,~ 
"" 

J\l:tat 
~ 
N 

~ 
,g ,,. 

In t.lie event vou or your staff requirE lll<')r@ copie<1 <lr have 111y questions CD 
regarding this sub111lttal, please feel free to cont.1ct us, 5 

Very truly yours, 

~;~;;;z;_UTSS, N ... 
c. 
5: 
si ,,, 

RAV /nk 

'tf' 0710000 I 

Richard A, Volkiri, P.F.. 
F.xecutive VicEs Pt'es!.rlen~ 
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Draft E:1Vi.rornental Inpact Statener:t 

Hydroelectric [Pveloprent. 

in the Clh.io River Bas'in 

fER: D::x:ktt No. ELSS-19-0114 

Subject: M:Jntgare-y Hydroelectric Project 

After careful review of the DEIS, the caments and evaluations as they 

relate to the M:Jntgcrcery Hydroelectric Project, FERC Projec;t Ne... 3-'!c<0 as 

proposed by Pott.er Tcwnship, are IDt properly adch-esse:I as present& in the 

"Corpeti.ng Afl)lication in Resp.:mse to Project 2971-002 A(:plication for 

License, 1-bntgcrMry Hydroelectric Project" datea Februacy 5, 1956 and a:.l 

ad::litional •infonnation subnitted t.h<>..reto. 

Key issues that are contrai:y to the c:mrents and evaluations in the DEIS 

are, 

1. The Catp!;'ting application preserves the wetland azeas. 

2. Aeration is utilized in replacarer.t of D.O. 

3. Recreation area is .i.ttproved and exparxied. 

4. Fish protec::tion devices in::orporated in the program. 

It appears that considerations were given to the FERC Project 2971-002 by 

Allegheny Elect-.ric Cooperative, with little to oo regan:l to FER: Project 

429 429. Staff has reviewed the material provided in Attachment C wtthout 
ftndtng evidence to change any conclusions or reconmendat1ons. Staff 
still concludes that the effectiveness of inechantcal aeration at bulb 
turbines (spectftcally, the oxygen transfer efficiency, which was not 
addressed tn the • atertal provided) ts unknown. 

Ftsh entratn .. nt at Montgomery LlD, tncluding both proposed projects, 
ts discussed in Sections 4.1.2.3.5 and 4.1.2.3.6 of the FEIS. Staff 
concludes that the potential for stgntftcant, adverse 111'J)act to ftsh 
populations remains wtth thts competing appltcatton and that the 
proposed .. atgatlon ts unproven in the Ohio Rtver. 

The FEIS includes a drawing of the recreational factltttes proposed by 
the applicant (Figure F-16, Appendix F). Although the proposed 
factlittes would Improve recreational fishing access at the site, 
staff still concludes that specific adverse Impacts to ga111 fish from 
turbine•induced 110rtality would create un~1t1gable t~pacts to 
recreational fishing. 

Staff has addressed the llllPICts of porous dikes on wetlands (Section 
4.1.4.3) and has concluded that the level of protection these devices 
could provide would not be sufftcient to adequately protect the 
efflbayinent area. Staff recoinended that the project not be licensed 
until .. ittgatton measures proposed and designed by the developer to 
prevent impacts to the wetlands are approved by appropriate state and 
federal agencies. 

The three attachnients provided by Green International Associates are 
not reproduced here. 
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lb. 3490 by Pot.ter Township. 

The -t.lands abayment. are!I is presEcrved and fisneries, j~le and adult 

are pn:!served and enhanced "r.-y the rnrous dlke pr:ifil€e ircorp:m,ted in the 

dE,:;ign. 

"b const.ruction vis a vis construction laydo,m area \IO.lld l::e incoqx:,rated 

in th.is area as depicted in the UCIS and in Allgeheny Electric Cooperative 

Plan. PP.fer t.o Att.acmeflt A for backup data as it relates t.o o!lddn'.>ssing 

the wetlanc±i; Abayment area. 

Wit.h In:::orporat.ion of the p:::,rous dike ard the further ircoqx:,rat.ion c,f a 

fishing platfoIJTI on the dc:Mlst.ream area of Eydrop'.:Mer plant, the re:reation 

areas on oot.h sides of the facilities will be enha.rY;ed. See Attachtent B 

for sui:plrt data that w.:.s not taken into consideration during the ans. 

Flc,,., and o.o. cora-iderations, not considerations in the \E::::s are detailed 

in Attacrment .::. 

Therefore, with the enhanced and envi..rormentally safe system ~t is pro

p:.sed by Potte= 'lbmship for the Jit:mtq:;:rrery Locks a.rd [an nx: N::l. 3490 

should t:e considered arrl afPX."CM.:!d for licensing. 
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