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1.0 INTRODUCTION 

1.1 REGULATORY REQUIREMENT 

40 CFR §12221(r) contans National Pollutant Discharge Elimination System (NPDES) application 
requirements for facilities with cooling water intake structures (CWlSs). § 12221 (r)(l )(ii) states that all 
existing facilities must submit to the Director for review the information required under paragraphs (rX2) 
and (3), and applicable provisions of (rX4), (5), (6), (7), and (8) of §122.21. This information consists of 
physical, biological, and operational data for each cooling water source, CWIS, and cooling water system 
utili7.ed at the facility. 

This document is intended to: 

- Fulfill the regulatory requirement for submittal of §122.2l(r)(2-8) infonnation for the Beaver 
Valley Power Station (Beaver Valley), an existing -facility subject to the 2014 Existing Facilities 
Rule; and 

- Be submitted in support of the Beaver Valley NPDES permit renewal application. 

l.Z FACILrTY DESCRFTION AND REGULA10RY STATUS 

Beaver Valley, located in Shippingport, Beaver County, Pennsylvania, is owned and operated by 
FirstEnergy Nuclear Operating Company (FENOC). It is located on a 453 acre site that sits along the 
Ohio River. The facility contains two pressurized water reactors, producing 1,884 megawatts-electric 
(MWe) (FENOC 2018). Unit 1 was licensed to operate in 1976 and Unit 2 was licensed in 1987 
(FiritEnergy GC11eration 2016). 

The Beaver Valley CWIS is located on the New Cumberland Pool of the Ohio River at river mile (RM) 
34.8. approximately three river miles downstream of the Montgomery Lock and Dam (LID) located at 
RM 31.7 and approximately 19 river miles upstream from the New Cumberland I.JD (RM 54.3) 
(Atmchment A). The New Cwnberland Pool is 23 miles long and averages 1,325 feet wide with several 
islands consist~g of alluvial sand and gravel with sediments deposited by flooding (USNRC 2007). 
Beaver Valley is subject to the requirements of the Existing Facilities Rule at §12221 (r) since it meets the 
following three criteria stated in §125.9l(a): 

• The :facility is a point source; 

The facility uses or proposes to use one or more CWISs with a cumulative design intake flow 
{DIF) of greater than 2 million gaIJons per day (MGD) to withdraw water from waters of the 
United States; and 

- 1\venty-five percent or more of the water the facility withdraws on an actual intake flow (AIF) 
basis is used exclusively for cooling purposes. 
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2.0 §122.21(r)(2)-SoURCE WATER PHYSICAL 

2.1 SoURCE WATERBOOY NARRATIVE DESCRIPTION 

Regulatory requirement at §122.21(r)(2}(i): ".A TlfJJ'rative description and scaled drawings showing the 

physical configuration of all source water bodies 11Sed by yow facility, including areal dimensions, 

depths, salinity and temperature regimes, and other documentation that supports your determination of 

the waterbody type where each cooling water intake structure is located." 

The Ohio River is fonned at the confluence of the Monongahela and Allegheny Rivers in Pittsburgh, 

Pennsylvania (USACE 2016). The river stretches for approximately 980 miles southwest, where it 

empties into the Mississippi River in Cairo, Illinois (USACE 2016). Water in the Ohio River basin is 

primarily used for commercial navigation, recreation, public water supply, energy generation, and other 
industrial applications (Lock Hydro 2012). The USACE operates 20 navigational L/Ds along the Ohio 

River between Pittsburgh, Pennsylvania, and Cairo, minois (Lock Hydro 2012). Many of the dams 
constructed along the main tributaries regulate flow for flood control and to facilitate commercial 

navigation. The LJDs divide the 981-mile-long river into 21 navigational pools Qlld each is maintained at 

a minimum depth of9 feet (Lock Hydro 2012). 

Dissolved oxygen (DO) levels are significrntly influenced by the 1/D's of the Ohio River (USACE 

2016). At a flow of 10,000 cubic feet per second (cfs), the Montgomery UD is estimated to contribute 

97,000 pounds of oxygen per day into the New Cumberland Pool. The influence of this influx of DO is 

evident more than 15 miles downstream (USACE 2016). 

The United States Geological Suivey (USGS) monitors water quality at USGS Station 03108490 located 
above the Montgomery LJD in Obioview, PA, including water temperature, DO, pH, and specific 
conductivity (USGS 2018a). Water temperature data demonstrated typical trends expected in a temperate 

climate in eastern North America, with peaks during the summer and lows during the winter (Table 2-1; 

Figure 2-1). Ohio River water t.emperatures peak during late July (80.06'F max:) and are lowest during 

mid-January (33.8r) (USGS 2018a). DO was measured only between April and November and the data 

suggest healthy levels. The minimum daily average, 7 3 mg/L, occum:d in mid-September, and no 
hypoxic or anoxic conditions were recorded (Tab]e 2-2; Figure 2-2) (USOS 2018a). Winter (December­

March) 00 levels are likely high, due to cooler water temperatures and higher flow. Daily average 
specific conductance ranged from 249 to 448 µS/an, and peaks during low flow periods between August 
and October (Table 2-3; Figure 2-3). Mon1h)y average pH remained within a narrow range throughout the 

year: 7.5 - 7 .62 (USGS 2018a). 

Table 2-1: Daily Average Water Temperatures (F) at the Montgomery I.JD 
(October 1003-Decem.ber 2017) 

"l)ate -fan fcb il\llar Apr May :lun Jul Aug Sep Oct Nov Dec 

1 37.76 34.70 38.12 47.30 57.92. 69.98 ;,.20 79.16 76.64 68.36 53.6 4352 

2 3722 34.70 38.12 4766 58.82 70 .. 34 75.20 79.52 76.64 6764 53.06 43.34 

3 36.68 34.88 37.94 48.20 59.00 70.34 75.56 79.70 76.46 66.56 5252 4334 

4 36.14 34.88 37.94 4874 59.36 70.34 75.74 79.70 76.28 66 ,20 52.16 4334 

5 35.78 34.88 37.94 48.92. 59.18 70.34 76.10 79.70 76.28 65.66 51.80 42.98 

6 35.24 34.88 3812 49.46 5918 70.34 76.64 79 70 76.10 65.12 51.62 4,2.62 

7 34.70 35.06 38.66 49.64 59.72 70.70 n.oo 79.52 75.92 64.94 51.62 42.26 . . 
8 34.16 3542 39.38 49.82 6026 7142 n.18 79.52 75.56 64 76 51.44 42.08 

9 33.98 35.24 39.74 49.64 60.62 71.78 n.72 79.34 7538 64AO 51.08 41.72 

10 3380 35.24 40.46 50.18 6080 7196 7790 79.52 75 .20 6422 5054 4154 

11 33.98 35.24 41.00 50.72 61.16 72.32 n.90 79.52 75.02 64.04 50.18 41.00 

12 34.34 35.24 4154 51.08 61.34 7304 n90 7916 74.66 6386 4982 4010 
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fii~ie·- F fa(' , • •f .eb ' ·· IYlat _ Apr • • -iiiv ;, ',1un Jul Aug . Sep .Oct Nov 
13 34.70 34.88 41.72 51.62 ~1.52 73.58 78.08 79.16 74.30 63.68 49.82 
14 35.D6 34.88 41.90 51.80 6L70 73.76 78.26 78.98 73.76 63.50 49A6 
15 35.06 34.88 41.90 52.16 61.70 73.76 7B.62 781K) 73.58 6332 49.10 
16 34.70 34.88 4l.90 52.70 61.70 73.76 78.98 78.62 73.04 62.96 48.74 
17 34.88 34.88 42.08 53.42 61.88 73.94 79.16 78.44 n.so 62A2 4838 
18 34.88 35.24 42.62 53.96 6224 73.94 79.34 78.¥ n.32 6188 47.84 
19 34.70 35.78 43.16 54.50 62.78 74.12 79.70 78.44 72.32 61.16 47.66 
20 34.70 35.96 43.52 55.04 63.32 74.30 79.88 78.62 72 .14 60.08 47 .12 
21 34.70 36.14 44.06 55.40 63.68 74.66 80.06 78.08 72.14 5936 46.40 
22 3434 36.50 44.42 55.76 64.()4 75.20 80.06 78.08 71.96 58.82 46.04 
23 34.34 37.04 44.78 55.58 64.22 75.38 80.06 78.08 71.96 58.46 45.86 
24 34.70 37.40 45.32 55.58 64.76 75.38 80.06 78 .08 71.96 58.46 45.32 
25 34.70 37.22 45.86 55.76 65.48 75.56 79.88 78.26 71.78 5828 44.96 
26 34.70 37 .40 45.86 56.48 66.38 75.56 79.88 77!XJ 71A2 58.10 44.60 
27 34.88 37.40 45.86 57.02 66.92 75.92 79.88 77.72 71.24 57.20 44.24 
28 34.88 37.76 46.22 57.20 67.82 75.74 79.88 77.72 70.70 S6.66 43.88 
29 34.70 40.46 46.40 57.38 68.72 75.74 79.88 77.54 70.16 .56.12 43.88 
30 34.70 - 4640 57.56 69.44 75.56 79.34 77.18 69.08 55-04 43.70 
31 34.70 . 46.76 - 69.98 - 78.98 77.00 . 54.14 -

Min 33.80 34.70 37.94 47.30 57.92 69.98 75,ZO TIJXJ 69.08 54.14 43.70 
Max 37.76 40.46 46.76 57.56 69.98 75.92 80.06 79.70 76.64 6836 53.60 

Mean 34.96 35.83 42.2S 52.68 62.76 73.30 78.39 78.68 73.55 61.79 4855 
Soun:e: USGS (2018a) 

Figure 2-1: Average Monthly Water Temperature ("F) Trends at the Montgomery I.JD 
October 2003-December 201 
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Table 2-2: Dally Average Dissolved Oxygen (mg/1) at the Montgomery lJD 
(October 2003-De-ttmber 101 _ 

- • 'tan - feb . • -wiar. -

- 11.5 10.9 9.2 8.6 8.1 8 8.4 

- 11.6· 10.9 9 8.6 8.2 8 8.6 
11.7 10.9 9 8.6 8.2 8 8.6 

- 11.6 10.8 8.9 8. 8 .1 8.1 8.6 

11.9 10.7 9.1 8.6 7.9 8.1 8.7 

11.8 108 9.1 83 7.9 8.1 87 

- 11.9 10.7 9.2 83 7.7 8.1 8.7 

- U .1 10.6 9 8.4 7.$ 8 8.9 

12.1 10.6 9 8.2 7.9 7.5 8.9 

12.1 10.6 9.i 8..2 8.1 7.4 9 
12.1 105 9 8 8.1 7.3 9,1 

12._1 10.4 9 8.1 7.9 7.3 9.;z 

- 12.2 103 9 8.1 7.6 7.7 9.3 

- - 12.1 10.2 9 8 7.6 76 9,2 

12.1 103 8.8 8 7.7 7.9 9.2 
11.8 103 8.9 8 7.8 8 9.3 

11.6 103 8.8 8.1 7.8 8 9.2 

- - 11.5 10.2 8 .7 8 i-1! 8,1 9.2 

- 11.3 • 10.2 8.5 7.9 7.8 8.1 9.4 

11.2 10.1 8.3 77 7.7 8 .1 9.5 
10.8 10.2 83 7.6 7.8 8.4 9.7 

- 10.8 10.1 8.6 77 7.8 8 .5 9.9 
10.6 10.1 85 7.8 7.9 8.4 10.1 
io.5 10,1 8 .6 8 7.8 8.3 10.1 

10.7 10 8.7 7.9 7.7 8.3 10.1 
11 g.9 8.8 7.9 7.8 8.3 10.2 

10.9 9.7 8.7 8 7.7 8.2 103 

- 11.1 9.7 85 8 7.7 8.2 10.5 

10.9 9.5 8.5 8 7.8 8.2 10.6 

11.1 9.4 8.6 79 7.8 8 .4 10.7 
- 9.3 8 8 11 

- 10.S 9.3 83 7.IJ 7~ 7.3 8.4 

- - 12.2 10.9 9.2 8.6 8.2 8.5 11 

- 11A9 10.27 8.81 8,10 7.85 8.02 9AS 

Source: USGS (2018a) 
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Figure l-l: Average Dissolved Oxygen (mg/I) Tread.I at the Montgomery lJD 
(October 2003-December 2017) 
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Table l-3: Daly Average Speclftc Conductance (pSlem) at the Montgomery lJD 
(~tnber 1003-Dettmber :201 '7) 

Ian fcb Mar Apr May Jun Jul Aug, Sep Oct 111011 

l 267 348 396 317 321 310 357 393 408 421 321 
2 277 358 373 314 326 309 358 386 416 423 319 
3 282 385 361 319 317 309 359 387 413 422 311 
4 286 366 378 328 317 312 358 394 414 427 301 
5 288 340 358 331 307 316 362 401 407 434 294 
6 284 335 327 310 296 310 365 405 408 432 296 
7 289 316 325 301 294 313 365 407 411 434 297 
8 287 310 340 298 277 331 363 412 421 432 299 
9 282 309 352 292 275 336 367 409 405 425 306 
10 290 320 357 294 271 334 378 415 411 421 308 
11 300 324 355 296 277 337 383 419 412 428 303 
12 321 327 334 290 278 341 381 408 409 441 304 
13 324 335 315 297 277 345 382 404 411 448 310 
14 309 337 289 286 275 353 387 400 417 448 315 
15 307 348 284 281 278 365 389 396 421 445 318 
16 297 354 264 287 279 360 391 396 417 439 322 
17 297 393 259 297 272 355 388 396 415 444 322 
18 302 383 257 300 273 354 386 401 414 448 324 
19 302 384 263 302 285 360 388 404 417 447 328 
20 290 388 264 306 283 363 393 408 421 437 328 
21 294 405 265 307 282 364 399 411 423 428 329 
22 294 393 264 306 285 370 399 406 423 422 320 
23 304 373 271 311 287 359 401 408 425 408 324 
24 320 370 279 310 287 363 408 412 422 395 312 
25 320 391 282 315 287 366 412 413 418 393 307 
26 312 387 291 324 291 363 413 414 420 394 313 
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~· l1AAK~f~.1;_-~•; ~ii "1·~~P' - ~.1ay _. - ~.,Ju,;i_ . ,Jul ·~; 'AV8 !>tP • .)o_ci Jijov '•occ :-

27 :Sl3 387 306 318 295 362 410 415 423 387 313 264 

28 330 396 310 317 304 362 413 421 423 378 329 271 

29 351 278 311 318 318 360 419 428 426 376 318 263 

30 372 - 312 - 319 319 352 412 427 417 364 311 269 

31 356 - 318 - 310 - 398 417 - 335 - 270 

Min 267 278 257 281 271 309 357 386 405 335 294 249 
Max 372 405 396 331 326 370 419 428 426 448 329 316 

Mean 305 357 312 306 292 344 387 407 416 419 313 275 
Sol.ll'CC: USOS (2018a) 

Figure 2-3: Averaie Specific Conductance (µSiem) Trends at the Montgomery 11D 

-·--·----·-- - ---···----·--- · ___ jQctober 2003-December 2017) _____ __ ______ __ ·- ·· _ _____ _ _ 

500 

0'450 

~ 400 
Ill 

§ 350 .... 
1300 

§ 250 

i 200 I 

"2 
8 1sp 
u '5 100 

l so 
0 -

Jan Feb Mar Apr May Jun 

Source: USGS (2018a) 

Jul Aug Sep Oct Nov Dec 

2.2 HYDROLOGICAL AND GEOMORPHOLOGICAL FEATURES 

!regulatory requirement at §J22.21(r}(2}(fi) : "Jdenti['-.catfon and characterization of the source 
waterbody 's hydrological and geomorphological features, as well as the methods you used to conduct any 
physical studres to determine your intake's area of influence within the waterbody and the results of such 

studies." • 

2.2.1 HYDROLOGY AND GEOMORPHOLOGY 

The Ohlo River comprises a total drainage area of 203,943 mf (square miles; USNRC 2007). The 
drainage area at the New Cumberland UD is 23,829 mi2 (USNRC 2007). , 

The gradient change in the Ohio River is minimai with the river's elevation only dropping 429 feet over 
its 981 mile long comse (USACE 2016). The Ohio River in Pennsylvania averages 0.8 miles in width and 
has an average gradient change of 1 foot per mile. 

The New Cumberland Pool consists of deep channel habitat with low current velocities (USNRC 2007). 
The navigation channel is steep-sided, with depths less titan 9 feet occurring only within 100 feet of the 
shoreline, over submerged islands, and around the perimeters of existing islands. The New Cumberland 
IlD maintains a nonnal pool elevatioo of 664.5 feet National Geodetic Vertical Datum (NGVD) at river 
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flows at an average of20,000 cfs (USNRC 2007). The Beaver River and Raccoon Creek are two principle 
tributaries that have confluences with Upper Ohio River in the vicinity of Beaver Valley (PFBC 2011). 
The Upper Ohio River in Pennsylvania is within the Pittsburgh Low Plateau physiographic province 
(PFBC 2011). Pittsburgh Low Plateau contains the lowest elevation of the Appa]achian Plateau in 
Pennsylvania, 664.5 feet above mean sea level (MSL) (at normal •iin poor• river stage), at the New 
Cumberland Pool of the Ohio River iri Beaver County. 

During normal "in poof' river stage, the Ohio River is approximately 2,150 feet wide where it starts in 
Pittsburgh and approximately 1,250 feet wide at the Pennsylvania border with Ohio (PFBC 2011). The 
substrata of the upper Ohio River basin are comprised of deposited glaciofluvial material, including 
gravel, sand, silt, and clay (PFBC 2011). Substrate in the New Cumberland Pool consists of gravel (22%), 
cobble (19%), silt (19%), boulder (16%), and mud (8%; USACE 2016). Another estimate of sediment 
composition in the New Cumberland Pool was 29.5% gravei 27.9% sand, 21.2% fine sediment, 15.0% 
cobble, and 4. 7% boulder (ORSANCO 2012). 

The New Cumberland Pool has been dredged in recent years for commercial-grade, high silica gravel and 
sand (PFBC 2011). The mean depth of the Ohio River is 14 feet aod 33 feet in dredged IIJ'Ca, but the river 
bottom in the New Cumberland Pool is punctuated with dredging pits up to 60 feet deq, (PFBC 2011). 
Stream banks generally average 20-25 feet in height (USACE 2016). 

Periods of relatively high river discharge typically occur from November through April wben soils are 
saturated or frozen and most conducive for nmoff. Overall river discharge for the Ohio River exhibits 
littJe seasonal variability. The upper Ohlo Rivi:,r basin is prone to flood events due to extreme dissection, 
high local relief, precipitous slopes, and narrow and discontinuous ~plains of the Appalachian Plateau 
(PFBC 2011 ). Flood events occur in the spring and fall during p~ods of heavy rain or snowmeh. Both 
100-year and 500-year floodplains are generally narrow and intermittent, restricted by the steep slopes of 
the river vaUey (PFBC 2011 ). 

The United States Geological Swvey (USGS) operates gauge station 03108500 on the Ohio River below 
the Montgomery I.JD in Monaca, P~lvania; about two river miles upstream of Beaver Valley Facility 
(USGS 2018b). Water level data :frcini Montgomery LID is presented in Table 2-4. 

Table 2-4: Monthly Average Water Level at the Montgomery LID 
October 2015-November 2017) 

. . 

201,5 12.64 12 .69 12.69 
. 2016 12.703 12.589 12.59 12.61 12.S~ 12.68 12.68 12.66 12.64 12.64 12.58 

2017 12.626 12.529 12.53 12.58 12.66 12.65 12.65 12.6 12.63 12.58 12.59 
Average 12.66 12.56 12.56 12.6 12.62 12.67 12.66 12.63 12.64 12.62 12.62 12.6 
Soun:c: USGS (2018b) 
(-) data not available 

Discharge data from the closest main channel USGS discharge gauge was used to determine flow regime 
for Beaver Valley (USGS 2018c). The nearest gauge is 03086000 located approximately 20 miles 
upsb'eam of the Beaver Valley CWIS at Sewiclcley, Pennsylvania within the Dasbields Pool of the Ohio 
River. The drainage area at this gauge is 19,500 square miles. Average monthly discharge data and trends 
are provided in Table 2-5 and Figure 2-4. Discharge is regulated by Dashields and Montgomery L/Ds 
before reaching Beavec Va11ey. Data representing the 25 year average monthly flow (1992-2017) 
demonstrates flow tends to peak in M.arch and April, while it is lowest during August and September. 

Page 17 



40 CFR §122.21(r)(2-8) NPDES APPLICATION REQUIREMENTS FOR FACILITIES Willi COOLING WATER 

INTAKE STRUC11JRES 

Table 2-5: Monthly Average-Discharge (cfs) at USGS 03086000: Ohio River at Sewickley, 
• Pennsvlvania 

::.r:: ~&r-~:~J liar\ · : ·l'~b· • • llVlar ,- Apr May 1· Jun •!._~u, • ~ug - ' ·:-S_ep - : cOit Nov Dec • 

1992 29,750 36,290 52,610 50,720 25,250 9,555 31,690 2b,720 23,820 20,070 41,IS40 48,860 

1993 66,000 25,910 76,530 81,470 19,970 14,170 7,314 6,546 12.090 16,900 49,440 52,000 

1994 44,560 71,010 105,400 93,500 36,900 24,440 16,340 34,930 15,000 13,640 28,000 . 43,660 

1995 43,630 30,070 43,120 29Jl20 38,930 20,250 9,461 8,665 5,37-4 8,874 29,280 30,140 . 

1996 72,970 65,300 74,160 44,440 90,380 32,480 34,780 24,740 39,450 42,950 59,730 65,350 

1997 35,390 52,380 83,430 29,620 45,410 31,330 10,680 11,800 9,415 11,570 -4-4,670 41,460 

1998 71,380 49,780 56,430 59,480 41,710 28,870 16,450 8,690 6,953 7,566 6,269 9,022 

1999 54,940 45,150 . 52,880 59,530 22,610 7,539 6,804 6,003 5,471 8,238 18,()90 32,160 

2000 24,170 53,100 39,750 63,750 30,690 29,390 13,780 21,980 14,040 15,100 11,860 31,590 

2001 18,460 56,700 41,420 52,990 20,650 20,900 14,690 9,629 ?,170 7,212 8,701 27,170 

2002 24,730 37,680 44,950 59,690 73,320 30,770 11,040 7,235 6,553 10,290 27,010 39,670 

200a 37980 36,810 72,950 45,900 45,550 51,860 35,650 30,090 37,850 31,240 66,620 62,580 

2004 55,390 43,390 80,120 70,460 56,410 33,370 22,660 25,210 69,260 17,680 31,190 56,030 

2005 100,800 49,830 52,6.00 • 53,Q40 24,560 9,961 9,194 . 6,433 7,814 12,250 jl.6,110 41,210 

2006 6~.660 36,400 28,930 34,170 25,100 23,450 26,340 13,630 26,340 49,180 56,620 30,530 

2007 71,270 24,950 92,860 60,020 22,380 8,751 9,608 19,420 °7,554 8,766 24,200 80,630 

2008 45,880 77,680 83,110 41,810 50,740 26,340 21,260 9,963 7,677 7,990 12,490 69,()30 

-2~ 41,340 58,090 42,910 43,750 40,940 25,060 14,360 22,460 8,793 19,980 19,180 43,630 

2010 51,600 30,040 70,230 22,340 38,480 20,800 9,965 8,440 6,858 U,070 21,090 51,230 

2011 24;630 50,3SQ Ul,100 103,700 69,520 18,210 9,887 9,545 2!1,200 36,630 53,470 61,670 

2012 67,420 38,090 53,040 18,520 34,310 10,550 10,370 8,521 8,461 15,310 35,070 57,520 

2013 50,000 54,'20Q 41,350 47,880 22,090 32,590 34,020 23,910 13,320 12,180 2-7,390 65,090 

20lA 47,030 47,140 45,150 51,010 59,870 39,no 23,590 22,560 10,760 16,880 20,060 41,000 

2015 28,450 20,260 79,700 . 67,360 17,~0 54,700 41,670 7,168 7,634 14~ 2_2,760 41,620 

2016 33,680 62,290 39,550 32,790 40,660 18,190 11,160 11,270 8,493 22,310 18,940 54,470 

2.017 B2,220 S!f,.420 50,680 67,630 58,180 3~,200 33,690 14,770 9,521 13,010 - -
Max 100,800 77,680 . 121,100 103,700 90,380 54,700 41,670 34,930 69,260 49,180 66,620 80,630 

Min 18,460 20,260 28,930 18,520 17,680 . 7,539 6,804 6,003 5,374 7,2U 6,269 9,022 

25 Year 
49,600 46,500 62,500 53,300 40,500 25,200 18,700 15,400 15,300 17,400 30,400 47,100 

Avg. 
Source: USGS (2018c) 
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Figure 2-4: Monthly Average Dbcharp Trends at USGS 03086000: Ohio River at Sewickley, 
Pennsylvania 
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Source: USGS (2018c) 

2.2.2 AREA OF INFLUENCE 

No physical studies were performed to detennine the Beaver Valley intake area of influence within the 
waterbody. A desktop analysis was perfonned to define the approximate area of influence within the 0.5 
feet per second (fps) velocity contour. The USEPA considers this velocity to be a de minimis value 
relative to significant impingement concerns because fish have the swimming ability to overcome this 
velocity and avoid impingement Based on the physical dimensions of the intake structure, the DIP, the 
minimum intake water elevation. and the bathymetry in the vicinity of the intake structure, velocities have 
been computed I at the face of the intake structure and at various points from the face of the intake to each 
traveling water screen's port Based on theMl calculations (Section 10 - Attachment B), the maximum 
approach velocity at the ma, of the intake structure is approximately 0.29 fps. Therefore, the hydraulic 
zone of influence does not extend past the intake structure face. • 

2.3 l.oCATIONAl MAPS 
Regulatory requirement at §122.21 (r)(2)(iii): "Locational maps. " 

Location maps are provided in Section 10 - see Attachment A. 

1 Using Velocity= Flow/ Area 
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3.0 §122.21(r)(3) - COOLING WATER INTAKE STRUCTURE DATA 

3.1 NARRATIVE DESCRIPTION OF 1llE CWIS 

Regu/Q/ory requirement at §122.21 (r)(3)(0: "A narrative description of the configuration of each of your 

cooling water intake structures and where it is located in the water body and in the water column" 

The Beaver Valley CWIS is a shoreline intake located on the Ohio River. The water is withdrawn and 

used as makeup water for the cooling towers, which consist of one natural draft cooling tower per unit 

(USNRC 2007). 

The CWIS consists of a screenhouse/pump room structure recessed from the shoreline with the following 

major components: • 
• Four ( 4) parallel intake bays/openings that are flush with the shoreline; 

• Four ( 4) vertical bar racks; 
• Four ( 4) through-flow traveling water screens; and 
• Two (2) river water pumps, one (1) raw water pwnp, and two (2) service water pwnps. 

The CWJS is situated on the Ohio River, along the southern shore, parallel to the shoreline. The intake 

structure is approximately 112-feet wide and common to both Unit 1 and Unit 2 (USNRC 2007). The 

structure occupies the water colwnn ftom the water surface (normal water surface elevation 664'-6" 

NVGD) to the elevation of the base CWIS floor slab (646 • -0" NVOD). The operating floor houses the 

cooling water pumps in cubicles with flood proof doors at an elevation of 705'-0" NGVD (USNRC 

2007). The lower two levels consist of the intake bay floor at an invert elevation of646'-0" NGVD and a 

service platform at elevation 677' -0". The upper two levels include the pump floor, which houses the 

makeup water pumps, at an elevation of 694 '-0". The low and normal water elevations at the face of the 

intake are 654' -0" and 664 • -6,. above MSL, respectively (USNRC 2007). 

Warer enters the intake through four intake bays with openings that are each 15 feet wide and 13.5 feet 

high. The tops of the intake bay openings are typically submerged at normal river elevations to prevent 

entry of floating objects. Water in each bay th.en passes through vertical bar racks that are spaced 

horizontally at 3 j inches on center (USNRC 2007). The trash racks protect the intake bays from large 

debris and ice. The traveling water screens have a tray width of 14 feet, and incorporate 3/8-inch square 

openings (USNR.C 2007). Traveling water screens are rotated and backwashed as needed to remove 

debris. The debris is sluiced to a collection basket and transported to an approved disposal site. After 

passing through the traveling water screens, water is pumped to either the Unit 1 raw water system, the 

Unit 1 river water system, or the Unit 2 service water system; these systems supply makeup cooling water 

to the two circulating water systems. 

The DJF, assuming all pumps listed in Table 3-1 are operating, is 92.2 MGD (64,000 gallons per minute 

[GPM]). The second river water pump included in Table 3-1 is operated when source water temperatures 

are high, typically July through October; the DIF also includes flows from both service water pumps. A 

diesel fire water pump is installed in each bay, but is not included in the DIF. The AIF, based on 2015-

2017 monthly withdrawal data. is approximately 65.1 MGD (45,188 GPM). The maximwn monthly AIF 

based on the 2015-2017 withdrawal data is approximately 82.2 MGD (57,090 GP-l'-1). 
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River Water Pumps 9,000GPM (13 MGD} 
River Water Pumps 9,000 GPM (13 MGD) 
Raw Water Pumps 16,000 GPI\II (23 IVIGD) 

Service Water Pumps 15,000 GPM 122 MG.DJ 
Service Water Pumps 15,000 GPM (22 MGD) 

Total Design Intake Flow 64,000 GPM (92.2 MGD) 
Source: USNRC (2007) 

To accommodate the unlicely event that the CWIS is rendered inoperable, an emergency alternate intake 
structure has been constructed upstream from the intake structure and the Shippingport Bridge. The 
altanatc intake structure is smaller, but has similar design feature1. It is typically operated for periodic 
testing and maintenan~ only. The al~ intake structure supports the auxiliary river water system, 
which is de.signed to provide sufficient cooling water for safe shutdown and subsequent cooldown after a 
postulated loss of the intake structure (USNRC 2007). 

3.2 LATITUDE AND LONGITUDE OF COOLING WATER STRUCTURE 

Regulatory requirement at §122.2l(r)(4)(ii): "Latitude a11d longitude in <kgrees, minutes and seconds for 
each of your cooling water structures" 

The Beaver Valley CWIS is located at 40°37'27.00" North, 80°26'05.00" West (USEPA 2000). 

3,3 CWIS OPERATION 

Regulatory requirement at §122.21(r)(4)(iii): ".A na"ative description of the operation of each of your 
cooling water intake struchlre&, including duign intakl! flows, daily hours of operation mnnber of days of 
the year in operation and s«Uonal changes, if applicable " 

Beaver Valley is a nuclear-powered facility that operates two units at all times of the year with no 
seasonal changes except in the ·case of seasonal maintenance. Typically, the units are on separate, 
alternating outage schedules where one unit is shut down every 18 months for approximately 26 days. 
The CWIS operates to provide a continuous supply of water to Beaver Valley's cilrulating water and 
service water systems, whidJ then provide makeup water to replace conswnptive and non-cons1D11Ptive 
losses in the two circulating cooling water systems. 

Fom of the fiw intake pumps operate continuoualy, 365 days out of the year, to provide makeup wattl' for 
cooling; a second river water pump is used ~ river rempa-atul"m are high. typically from July to 
October, and has been included in the DIF (USNRC 2007). Of the five pumps included in the DIF, two 
are service water pumps. Saee:n wash pwnps operate intennitteotly to remove debris fiom the traveling 
water screens. The flow of the fire pumps and screen wash pumps are not included in the DIF. 

The total DIF with all makeup water pumps in operation (i.e., excluding fire protection pumps and spray 
wash pumps) is 92.2 MGD (64,000 GPM) (fable 3-2). The average AIF, calculated as the average ofall 
the monthly cooling water intake flows from January 2015 to December 2017, is approximately 65.1 
MOD (45,188 GPM) (fable 3-3). 

Makeup water 49.0 
Service Water 43.2 
Total Design Intake Flow 92.2MGD 

Source: USNRC (2007) 
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65 .1 
82.2 66.0 

_Act~al Intake Flow B:Z.Z 65.1 
Source: FirstEnergy (2018) 

3.4 WATER BALANCE 

Regulatory requirement at §122.21 (r)(4)(iv): "A flow distribution and water balance diagram that 
includes all sources of water to the facility, recircu/atingjlaws, and discharges" 

A schematic drawing showing the flow distribution and water balance that includes all sources of water to 

Beaver Valley is provided in Section 10 as Attacbm.ent C - Drawings and Schematics. 

3.5 ENGINEERING DRAWINGS 

Regulatory requirement at §122.2I(r)(4)(v): "Engineering drawings of the cooling water intake 
structure" 

Engineering drawings of the CWIS are provided in Section l 0 as Attachment C - Drawings and 

Schematics. 
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4.0 §122.21(r)(4) - SOURCE WATER BASELINE BIOLOGICAL CHARACTERIZATION 
DATA 

4.1 UNAVAILABLE DATA 

Regulatory requirement at §122.2l(r)(4)(i): "A 11.rtofthe data in paragraphs (r)(4)(1I) through (vi) ufthis 
section that are not available and efforts made to Identify sources of the data. " 

All data required for the completion of the §122.2l(r)(4) report were available. Available impingement 
and eottainment data for Beaver Valley was supplemented by more recent studies conducted within tbe 
New Cumberland Pool of the Ohio River. 

4.2 T AXA IN THE VIONRY OF THE CWIS 
Regulatory requirement at §122.2J(r)(4)(ii): "A list of species (or relevant taxa) for all life stages and 
their relative abundance In the vicinity of the cooling water intake structure." 

4.2.1 FISH 

An extensive histoiy of fish community sampling within the New Cwnbcrland Pool of the Ohio River 
was available to characterize the aquatic resoun:es n~ Beaver Valley. nie PennsyMIDia Fish and '.Boat 
Commission (PFBC) maintains a cumulative record of all fish species collected in the New Cumberland 
Pool from 1970 through 2011 (PFBC 2011). Additionally, data ar.e available from the USACE Pittsburgh 
District 2008·2009 study to characterize the presence and distribution of larval fish in the main channel, 
backwaters, and tributaries of the Ohio River (Stauffer et al. 2010); the 2011 Ohio River Valley Water 
Sanitation Commission (ORSANCO) study throughout the New Cumberland Pool (ORSANCO 2012); 
fish CODJJ]lunity data collected by the Ohio Department of Natural Resources (ODNR)(ORSANCO 2018); 
and sampling near Beaver Valley from 1970 through 2016 via seining and elcctro:fisbing (FENOC 
20 l 7)(Table 4-1 ). 

Generally, the species of fish fmmd in the Ohio River near Beaver Valley can be found in three distinct 
habitat types f01md in the New Cumberland Pool; open water, riw:r bottom, and shallow water habitats 
(USNRC 2007). Open water species that are alnmdant in the New Cwnberland Pool of the Ohio River 
include gizzard shad, skipjack herring, ellHl'llld shiner, freshwater drum, and white bass. Common 
species occurring within the river bottom habitats of the News Cumberland Pool include redhorse species, 
catfish species, and sauger. Species common to the shallow water habitats of the New Cumberland Pool 
include common carp, silver chub, smallmouth buffalo, smallmouth bass, black crappie, white crappie, 
and bluegill. Shallow water habitats are where most minnow, shiner, and sunfish species occur (USNRC 
2007). 

Spawning habitats within the New Cumberland Pool include island backchannels, flooded stream mouths, 
and dam tailwaters (USNRC 2007). Low current, shallow backwater habitats such as island back channels 
and flooded stream mouths provide spBWDing and nursery habitat particularly for cen1rarcllid species and 
other neat building species. They a1so provide habitat for young--of.year suckers and other games species. 
Dam tmlwaters provide spawning habitat for sauger, and provide habitat for recreational species such as 
white bass and channel catfish, as well as sauger (USNRC 2007). 

The most recent fisheries collection data available are from the Beaver Valley seine and electrofishing 
studies in 2016 (FENOC 2017). Nineteen taxa were collected, dominated by gizmrd shad, redhorse 
sucker species; smallmouth buffalo, carp, and smallmouth bass. Between 19070 and 2016, a total of73 
species and five hybrids representing IS families were collected in the vicinity of Beaver Valley (FENOC 
2017). 
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Sampling by ORSANCO in 2011 in the New Cumberia{ld P~>0l captured 39 species, with minnow/carp 

speci~ comprising almost half the taxa coJlected. Two protected species were collected (mooneye and 

silver chub), as well as abundant game species (smallmouth bass and b]uegill) (ORSANCO 2012). The 

most recent fish population data available from ORSANCO (2018) for the New Cumberland Pool 

collected by ODNR shows 35 taxa were collected in 2012, dominated by channel shiner and gizzard shad 

(combined representing over 25% of the catch). Other species that were more 1han 5% of the total catch 

included channel darter, emerald shiner, river darter, smallmouth buffalo, and white bass (ORSANCO 

2018). 

Lock.cllamber surveys at the Montgomery I.JD were conducted as early as 1957, with a total of 17 surveys 

conducted between 1957 and 2005 (PFBC 2011). The peak number of species (28) and individuals 

(14,320) collected occurred in 2005. During that year, 89% of fish collected consisted of gizzard shad 

(PFBC 2011). 

The USACE Pittsburgh District designed a study in 2008-2009 to characteri7.e the presence and 

distribution of larval fish in the main channel, backwaters. and tnbutaries of the Ohio River (Stauffer et 

al. 2010). Collections from the New Cumberland Pool averaged 16 species pee event with the most 

diverse event OCCWTing August 2009 (2,063 individuals representing 24 taxa) and the least diverse event 

occurring October 2009 (2,862 individuals from 10 taxa). Sampling Station 24 (1.8 ~ upriver in the 

main channel), Station 25 (tributary confluence 0.8 miles upriver), and Station 26 (back cliannel 2 miles 

downriver) were located near Beaver Valley and provide fish community data in the vicinity of Beaver 

Valley. Trawl data from those stations foWld the benthic fish community to be dominated by channel 

darter and mimic shiner (Stauffer et al. 2010). 
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r X X X 

Hlodontldae Hlodon alosoldes X X 
. M X X X X 

An 1n1ctae Amencan eel X 
s herring X X X 

Clupeldae 
Alewffe Alma X X 

Glmmshtd DdroJOmott 'lotiam . X X X X X 
Thn!llld"1 shad Dorosoma pe~fll!ttSf! X 

central stonerolltt mo onomohlm X )( 
Goldfish (:arosslus aunttm X X 

odoniiRRt, X X 
X X X 
X X X X 

c:, rid C · . ONC in,f.d11,s X 
Stramlin@ c~b Im/ts X 
Sttfpel:I shiner X X X 

SlverchUb X X X X 
River chub X X 

Golden shiner X X 
CW,l'inldae 

EmetWd.1hlner X X . X X X 
Rllll!t sh lntr )( 

X )( 
II shiner !!Ills X X X X 

Sihe'tshlner nl$ X 
sltlner Nofropf$N~IIS X X 

sand shin.tr Nottop8 strmnlntus X X 
Mimic shiner #'lottopli'vo/Uotftls X X X 
~lshlner X X X 

8lufltnese minnow X X X X 
Fathead minnow Piffle X X 
lllcknosedac:e IWrt X X 

Cl'Mkchtib X X 
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rtimilv tommonNarne ~ti~Mtific N:IITII! 
FENOC ORSANCO ODNR Prnc USACI: .. 

:1970-2016 i61i 20i2 f9?9-2tl 11 -, ~ 2mJg~10~: 
River carpsud<er Corpiodes carp,o X .l( X 

QulRback Corp/odes cvorlrrus X X X X 

Hlghfin carpsucker - .. vtllkr X X X 

White sucker CatmtomrtS COtnmef50fll X X 

Northem hogsucker Hn,entellum n/grlcons X X X X X 

Smallmouth buffalo lctlobus bubo/as X X X X 

Catostomldae 
Black buffalo ktlobus niaer X X 

StKrtted sucker MlnWN!ma ~lonoPs X X 
SRver redhorse Mci.mstoma anlsurum X X X X 

Stnalfmouth redhorse Mom$ff)ma brt!vkl!ps X X X 

River redhorse MOXC!tuma cannatum X X 

Black redherse M~duquesr,H X X 

Golden redhorse Mo.mstomo ttythrurum X X X X X 

Shorthead reh>rse Mo•stomo macrolmldotum X 
White catfish Amelillus C:OftlJ X X 
Blue catfis"h ~IJfUS ful'CtlttlS X 

Blackbunhead Amc!IIJl'US-~S X X 

ldaluridae 
Yellow bul"ead Mll!luros natafis X X 

Brown bunhead Arfll!illlus ntbulosus X X 

Channel catfish fclolurilS DUnctrrttJS X X X X X 

Stonecat Notunl$ flavus X X 

f.lathe11d catfish .. /tflodlctls o.ivom X X X X X 

Northemph Esoxludus X X 

Esocidae Titter muskellun1e Esox /uc/us x E. masqutflonw X X 

Muskenunse Esox masqulnotHl'I X X 

Salmonld~ Ra-lnbowttout 01'.r:orhvnchtls rtJ)tfs X 
Percopsldae Trwt-oerch ~--- ormsc:omavais X X 

Ftlhdalk:lae BaAC!ed k1lllflsh Fundalus dior,hortU$ X X X 

Atherinopsldae Brook silverstde Lab/desth!S sicOJlus X X X X X 

Moronesp MOrrJMSl'l X 
Whttepertti Molone Omtnr:Q,no . X 

Meronldae Whitt.~ M.ororlt ch~ps_ X X X X X 

Hybrid striped ba~ ~d1'MOIJS X M. ••t-llls X Ji( X 
Stnoedbass M'1f"t1M saxottns X 
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Greet1 sunflsti Lennmls eyrmelha X 
Pumpk~seed Lepomls glbbosus X X 

OranfflDOtted suftflsh Lrpomls humffls X X 
Ill Le110mls mtJCrochlrus X X X X I X 

sh uaomi$ mega/ot/s . X X 
Centrarthidae 1 Redewsunflsh Leoomls mfao/oohtls X )( 

Pumpkhseed-rw:l•r l.epomfs gibboJUJ x L 
X JUnflsh hybrid mlcrolophus 

SmaRmauth bass Mlaopterus dolonwu X X X X I X 
Spotted bass MkmotertJJ ,xmctulatus X X X X 

Larnmouth bass Mfcmpterm solmoldu X X X 
White aapple l'Dmoxls annulrJrls X X 
llaclt crannle l'MtoJdl trlJlrom«ulrltus X X X X 

GrN'!Mlhl darter Etlleastoma blennloldes X X . X X 
Ralnllow darter iitMomlma cm,vea,n X X 

BltJebreast 4arter Edltostomo camurvm X X X 
Fantalldarter ~flabtllate .)( 
Johnny darter E_dtmstoma nlatum X X X 

T1ppecaoe darter ~-· X X 
Percldae I landed darter Etlieostomc,zonolt x. X X 

Y1lpw perch PffetlJlo~ X X X X 
X X X X )( 

Q,ainnel,dairter Perr:Jr,a CDOf!landl X X )( X )( 

l'eldna shumard X X X 
sander mnoden~ X X X X 

SMdllrotmodensexs. vtreum X X 
-Sandtrlllfttum X X X X 

SdaenldH T Freshwatar drum Aal,dinotus ontnnlml )( X X X I X 
Soun:le: PFBC (201 l); ORSANCO (2012, 2018~ Stadkct al. (2010);aMJl;(2017) 
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4.2.2 UN/ONID MUSSELS 

The New Cumberland Pool is the furthest upstream pool of the Ohio River where live uniooid mussels 
have been reported (Lock Hydro 2012). The popuJation ofunionid mussels in the New Cumberland Pool, 

as well as the Ohio River itself: was reduced in both species diversity and abundance as a result of the 
impoundment of the Ohio River, us well as poor water quality (USNRC 2007). A population resurgence 

of mussel species in the Ohio River has been observed in recent years, believed to be the result of 

improved water quality. However, many species of mussels historically found in the Oltio River require 
clean-swept, coarse sand and gravel substrates. Presently, those conditions are limited to habitat within 
dam tailwaters and high CUJTent areas aroWJd river islands (USNRC 2007). 

Historically, 36 species of unionid mussels resided within the New Cumberland Pool (USNRC 2007). 
Nine species were found in the pool during surveys that took place from 1993-1997: mucket (Actinonaias 

ligamentina), fatmucket (Lampsilis siliquoidea), fluted shell (Lasmigona costata), fragile papershell 

(Leptodea .fragilis), pink bcelsplitter (Potamilus alatus), giant floater (Pyganodon grandis), maplcleaf 
(Quadrula quadrula), filwnsfoot (Tnmcilla donaciformis), and paper pondshell (Utterbackia imbecillis). 
These species were found within the tailwaters of the Montgomery Dam and the backchannel of Phillis 
Island. The invasive species Asiatic clam (Corbiculafluminea) and zebra mussel (Dreissena polymorpha) 

are both found in the New Cumberland Pool of the Ohio River. Both species are known to foul cooling 
water intakes, and are also recognized as a threat to native unionid mussel populations (USNRC 2007). 

During September and October of 2012, EnviroScience performed a unionid mussel survey and 

translocation service in the New Cumberland Pool at approximately RM 34.5 to support an effort to 

reduce environmenml impacts from construction of shipping barge mooring cells in the vicinity of Beaver 
Valley (EnviroScience 2013). The most upstream sample transects were performed in the channel stmting 
near the downstream left bank in front of the southwestern comer of the adjacent Bruce Mansfield Power 
Plant (Mansfield), just below a portion of dredged river bottom 1hat is maintained by FirstEnergy for 
fleeting purposes (EnviroScicnce 2013). The downstream extent of the survey was limitoo by the existmg 
raw water intake of Beaver Valley. A map providing the mussel sampling transects are provided in 
Attachment A. 

Heterogeneous river bottom habitat was split into ten 100-meter long transects, 60 meters apart, and each 
was surveyed by a team of divers searching perpendicular to river flow. Water depth was recorded and 
bottom composition was characterized every ten meters (EnviroScience 2013). Mussels collected were 
identified, enumerated and assessed for health before being translocated° to higher quality river habitat in a 
backchannel approximately 1.1 miles downstream. From the total of 351 live musseJs collected, no 
federal or stat~l~ted mussel species were detected (EnviroScience 2013). Of the six unionid species 

collected, mapleleaf was most abundant at 58.l % of total recovery. Pink beelsplitter (Potamilus alatus) 

accowited fur 29 .1 % oftbe total recovery (Table 4-2). 

Though habitat assessment of the river bottom showed a lack of "significant" areas of mussel resources, 
the study area was detennined to be generally acceptable for mussel habitation (EnviroScience 2013). The 
majority of mussels were collected in a small section of habitat in front of the Beaver County boat launch, 
on the left descending bank of the river, within an llllindustrialized stretcli of shoreline downriver of 

Mansfield and upriver from Beaver Valley (EnviroScience 2013). The entire study featured intermittent 
quality mussel habitat. .Furthennore, there was evidence of cohabitation with and colonization on native 
species by zebra mussel 

Paac I is 
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T•hleA-2: Frecbw ter M~jn the Ohio River at RM34~5. Beaver Colintv .. PA. Se temberl012 

Potami/lis ala us 102 0 
Lasm nata 22 a 

Obl 20 ·O 5.7% 
Mudcet Actinonalas ligametina 2 0 0.6% 

Black sand shell 1 a 0.3% 
Wabash plgtoe a 1 0% 

Frag_ile papershell 0 1 0% 
Total 351 2 100% 

Souroc: EnviroScimce (2013); PNHP (2017a) 

Unionid mussels are at risk for hnpingement and entrainment dming their glochidia life stage. Glochldia 
are parasitic larvae of unionid mussels that attach to the gills of a host fish. Once they are large enough to 
survive on their own, glochidia will detach from the host and settle into the substrate. Mussel 
impingement may occur as a result of the impingement of a fish with glochidia attached. Host species for 
the mussel species identified in Enviroscience (2013) and USNRC (2007) are provided in Table 4-3. 
Host species provided are limited to those fish species impinged at Beaver Valley and other ne(U'by 
faciliti~. lmpingemep.t data are provided in Section 4 .3.1. 

Table "-3! M m el1 CoJIN:ted 1n tM ~"" Cnmberl2nd Poo l ettd their Glocbldia Host S ecles 

Banded kllllflsh X X X X X X 
Black crappie X X X X X X X X 
BlueglD X X X X X X 
Bluntnose minnow X X X 
Brown bullhead X 

X X X 
X X X X 

Common shiner X X X x 
Creek chub X X X X 
Fattiead minnow X 
Flathead catfish X X 
Fres~waterdrum X X X X X X 
Gizzard shad X X X 
Golden shiner X X X 
Goldfish X X X 
Green sunfish X X X X X X X 
Jo darter• X X 
La uth bass X X X X X X X X X 
LOgperch X 
Mimic shiner X 
Northern ho sucker X 
Pumpklnseed X X X X X 
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Quillback X 

Rock bass X X X X x X 
Sand shiner X 
$au r X X X X X 
Shorthead rediorse X 
Sliver chub X 
Sliver redhorse X 
Sliver shiner X 
Skipjack herrri X X 
Smallmouth bass X X X 
S ottall shiner X 
Trout-perch X 
Walle e X X X X 

White bass X X X 
X X X X X X 
X 

X X X 
Yellow perch X J( X X . X X J( 

• Impinged at Beaver Valley or nearby facilities. 
Sources: ENSR (2008); Enviroscience (2013); FirstEnergy (2007); INHS (2018); Kinectrics (2007); Mulcrone 
(2005); USNRC (2007) 

4.3 SPECIES AND LIFE STAGES SUSCEPTIBLE TO IMPINGEMENT & ENTRAINMENT 

Regulatory requireme.nt at §122.21(r)(4)(iii): "kkrttijicat/on of the species and life stages that would be 
most susceptible to impingement and entrainment. Species evaluated should include the forage base as 
well as those most important in terms of significance to commercial and recreational fisheries. " 

SusceptI'bility to impingement or entrainment is dependent on a number of biotic and abiotic factors, as 
shown in Table 4-4. hnpingement is often dominated by herring species and freshwater drum (King et al. 
2010). Most fish impinged are juvenile or age-1 specimens, or adulh of sma11er species. Impingement of 
certain taxa tends to correlate with environmental conditions such as high discharge, low water levels, 
low . dissolved oxygen. and both high and low water temperatures (Saalfeld 2006). Additionally, high 
populations do not necessarily correlate to high probability of impingement, or vice versa. Lire history 
traits that may result in the increased li~lihood of impingement include nearsl}ore spawning and pelagic 
behavior during early life stages (Saalfeld 2006). Species with lower impingement mtes are demersal or 
associated with covered habitats, rather than open water (King et al. 2010). Taxa most susceptible to 
entrainment are those with pelagic lifestages with little to no swimming ability (Graham et al. 2008). 
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Abiotlc Factors 
Impingement 

Biotic Factors 

Ablotlc Factors 
Entrainment 

Biotic Factors 

Source: Baker (2007); Graham ct al. (2008) 

4.3.1 IMPINGEMENT 

Water temperature, diSSolved oxygen, turbidity, CWIS design, 
and intake velocities 

Swimming ability, body shape, size, diel and seasona I 
movements, and hea Ith of the orpnism 

Intake location, water volume used for ex>ollng, velocity at 
intake, and screen mesh size 

Organism size, swimming ability, swimming behavior (pelagic or 
benthlc) diurnal behavior ands awmng habitat 

Impingement studies were conducted at Beaver Valley from the 1970's to 1995 (USNRC 2007). In 1983, 
the United States Nuclear Regulatoty Commission (USNRC) permitted the discontinuation of mandatoiy 
impingement studies by Beaver Valley. A voluntary program was continued in its place in order to 
provide a non-disruptive database of biological data. Impingement sampling was conducted weekly at 
Beaver Valley using a 0.25 inch mesh collection basket placed at the end of the screen wasbwater 
11luiceway. Each sample was a 24-hour sample. Gizzard sh.ad and cmcrald shiner, which arc pelagic forage 
species, were the most frequently impinged species (Lange 2007). 

First;Fnergy {2007) provided raw impingement data collected at Beaver Valley from 1980 through 1985 
and 1987 through 1992. Impingement over the 12 year period that da1a were available was dominated by 
giZ7.ard shad, fteshwater drum, channel catfish, bluegill, and emerald shiner. All other species represent.ed 
3% or less of the total (Table 4-5). 

12 43.3 
Freshwater drum 11 11.9 
Channel catfish 12 9.6 

Bluegill 12 9.2 
Emerald shiner 12 8.7 

Rock bass 10 3.0 
Green sunfish 12 2.3 
Spotted bass 11 2.0 
Common carp 9 1.8 

Flathead catfish 9 1.4 
Smallmouth bass • 11 0.7 

White crappie 8 0.6 
Brown bullhead 7 0.6 
Johnn darter 7 0.5 

Logperth 7 0.4 
Bluntnose minnow 5 0.4 

Mimic shiner 5 0.4 
White bass 5 0.4 

largemouth bass 4 0.4 
Blackaa ie 7 0.3 

5 0.3 
4 0.3 
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> ~ - . lllumb.-r or ~ears -., ~-~Fcrc~iit-0f 1"otill lmpinilement 
Species ' -lmpinr,ed . • .1980-1985 & 1987-1992) 

Sand Shiner 4 03 

venowbullhead 4 0 .. 3 
Walleye 3 0.2 

Yellowoerch 3 . 0.1 
Banded darter 2 0.1 

Sauger 2 0.1 

Striped bass hvbrid 2 0.1 
Sppttall shiner 2 <0.1 
Banded killlfish 1 <0.1 
Channel darter 1 <0.1 
Common shiner 1 <0.1 

Creek chub 1 <0.1 
Fathead minnow 1 <0.1 

Golden shiner 1 <0.1 
Goldfish 1 <0.1 

Source: FirstEnergy (2007) 

N0VA/AEC is located on the same shoreline as Beaver Valley, approximately five miles upriver in the 
Montgomery Pool (ENSR 2008). A year-long impingement study was conducted at the NOV A/AES 
CWIS in 2006 and 2007. Twenty taxa were collected over 46 sampling events (fable 4-6). The majority 
of fish collected (99%) were giz.7.ard shad. Additionally, most fish were in the Y0Y life stage. No 

threatened or endangered species were collected. 

Table 4-4i: Relative Abundance oflm ioe:ed Fish at NOVA/AES 

Gizzard shad 99.09 
Freshwater drum 0.41 

White bass 0.38 
Bluegtll 0.03 

Channel catfish 0.02 
Sauger 0.01 

White era le 0.01 
Quillbatk 0.01 

Common car <0.01 
Emerald shiner <0.01 
Flathead catfish <0.01 

<0.01 
Black era pie <0.01 

Largemouth bass <0.01 
Mimic shiner <0.01 

Rainbow smelt <0.01 
Silver chub <0.01 

Sliver red horse <0.01 
Silver shiner <0.01 

Smallmouth bass <0.01 

Source: ENSR (2008) 

Impingement characterization studies we-re also conducted at the W.H. Sammis Plant (Sammis) in 
Stratton Ohio (Kinectrics 2_007). The facility is located at Ohio River mile 53 at the downstream portion 
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of the New Cwnberland Pool The most recent impingement sampling was conducted from July 2005 to 
August 2006 (Kinectrics 2007). Gizz.ard shad accounted for 98.2% of impingement, followed by 
freshwater drwn (0.7%), and white perch (0.4%)(Table 4-7). Initial condition of impinged fish was also 
recorded during the 2005-2006 study (Kinectrics 2007). The majority of fish impinged (63%) were 
considered recently dead. Approximately 19% were considered dead prior to impilgement (Kinectrics 
2007). 

4.3.2 

Tabl -' 7 R I ti Ab d • f Im i ed Fish t Sa mis ' 
1-~ 

Common N,1~e 
1 
." ., 

Giuard shad 
Freshwater drum 

White perch 
White bass 

Sauger 
Bluegill 

largemouth bass 
Walleye 

Channel catfish 
Black cra001e 

Qulllback 
STlve,:chub 
.Logperch 

Shorthead redhorse 
Golden shiner 
Emerald shJner 

Mooneve 
YeUowperch 

Smallmouth bass 
Northern hogsucker 

Skipjack herring 
Flathead catfish 
White crappie 

Source: Kincctrics (2007) 

ENTRAJNMENT 

. 
·Rtfotill~ Abundance[¾) :I 1100S·200t,) 

.il 

98.21 
0.74 
0.40 
0.33 
0.19 
0.03 
0.03 

• 0.02 
0.02 
0.01 
0.01 

<0..01 
<0.01 
<O.Ql 

<0.01 
<0.0l. 
<0.01 
<0.01 
<0.01 
<001 
<0.01 
<0.01 
<0.01 

Entrainment characterization studies were condud:ed at Beaver Valley from 1976 to 1995 (Lange 2007). 
IchthyopJankton surveys were conducted in the main channel of the Ohio River to determine species 
composition, relative abundance, and distnbution of ichthyoplankton near Beaver Valley from 1976 to 
1995 (Lange 2007). In 1980 the USNRC pennitted the studies to be discontinued, but the program was 
voluntarily continued in order to provide a non--disruptive database ofbiological data. Studies from 1976-
1979 indicated samples collected in front of the intake were representative of entrainment at Beaver 
Valley; therefore icbthyoplankton samples for entrainment cbaracteriz.ation were collected ftom the main 
channel of the Ohio River adjacent to the intake. The most predominant species collected were minnows, 
gizzard shad, shiners, freshwater drum, and common carp. These species are generally broadcast 
spawners with early life stages that frequent the pelagic rone (Lange 2007). 

FirstEnergy provided ichthyoplankton data ooilected from the main channel of the Ohio River adjacent to 
the Beav« Valley intake via secure file transfer. The files contained n,sults from studies conducted from 
1980 through 1992; no studies were oonduc:ted in 1986 (USNRC 2007). Data were colJected at five 
stations from a designatM transect in the Ohio River near Beaver Valley. Samples were collected via a 
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0.5-meter plankton net Data provided did not include sampling details such as mesh size of the plankton 

net, depths sampled, etc. Taxa collected were identified as eggs, larvae, juveniles, and adult specimens. 

However, it is important to note that 1he collection of adult emerald shiner would not be represemative of 

actual entrainment, as they are too large to pass through the traveling water screens at Beaver Valley; this 

is also likely the case with some juvenile specimens as well. Sampling was conducted once per month 

from April through July from 1980 to 1985, and then extended to include the month of August from 1987 
to 1992. 

Over the course of the study, a total of 17,262 organisms were collected. Collections were dominated by 

freshwater drum eggs, which consisted of252% of the total collected ichthyoplankton. Other dominant 
taxa collected included post-yolk sac gizzard shad larvae (171%), yolk-sac gizzard shad larvae {14.1 %), 

shiner (Notropis spp.) post-yolk sac larvae (10.8%), Cyprinidae spp. post yolk-sac larvae (5.6%), adult 

emerald shiner (4.0%), freshwater drum yolk sac larvae (3.8%), and common carp post-yolk sac larvae 
(3.7%) (Table 4-8). 

lankton Taxa Collect.eel from the Main Channel of the Ohio RJver 

E 

Gizzard shad Dorosomo ceped,anum 
Po$t yolk-sac larvae 2,969 17.2 

Yolk~ac larvae 2,438 14.1 

Sh!(lers es PQst .oU<-sac larvae 1,869 10.8 

cyprinldae species Cy p. Post ol<-sac larvae 972 5.6 

En:ierald shner No rtno1des Adult 699 40 

Freshwater drum Ap inotus grunniens Yolk-sac larvae 663 3.8 

C.Ommon carp Cyprlnusc:a 10 Postyqlk-sac larvae 636 3.7 

Unidentified N/A E 495 2.9 

Gizzard shad Juvenile 302 1.7 

Freshwa Post olk-sac larvae 254 1.5 

cypnnld Yolk-sac larvae 229 1.3 

Cyprlnld E 146 0.8 

Minnow PQSt yolk-sac larvae 144 0.8 

ps Post lk-sac larvae 139 0.8 
Yolk-sac larvae 133 0.8 
Post lk-sac larvae 94 0.5 

Gizzard shad dJanum Post lk-sac larvae LL 80 05 

Shiner species No Yolk~c larvae 73 0.4 

Darter ec,es Etheostoma spp Post olk-sac larvae 57 0.3 

Unldentlflable N/A Yolk-sac larvae 57 0.3 

White bass I: 50 0.3 

Yolk-sac larvae 44 0.3 
Post olk-sac larvae 39 0.2 

Yolk~ac larvae 34 0.2 

c.o io Egg 30 0.2 

C cies Post ofk-sac larvae 29 0.2 

Darter es Etheostom 25 Q.1 

Unlden le N/A 25 0.1 
22 0.1 

Notr is atherfnoides Juvenlle 20 0.1 

Sunfish s aes lepom,s spp Post yolk-sac larvae 18 0.1 

Percidae Post olk-sac larvae 14 0.1 
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e-,-,. ••-~·,:·-..n'l':.r- •.•• ..,.,..r,, ~,,,rt,•.·· r::~-:;,.\·""\,♦r, 198-0-19.92 • 
tlfe 'stage' • Total 

,. 
f>crcrnt 

'I 

~ • \ ·aKon '. • /' • ;sci~ntific~a~·e:' • ,-; 1 
~ ..... ~ • • " : t ,.~ • ... .,, 

' 
~;: ,:~: )~1~! .-~,, '• , i ,.. ~.. I : : : I .. ·collected . Con_tp(,sition ! 

Pike-oerdl species Sanderspp Pon yollc·sac larvae l3 0.1 
Yellow perch Perea flavescens Yolk-sac larvae 11 0.1 
Sunfish soedes Lepom,s spp, Yolk-sac larvae 1.0 0.1 
Perch species Pen::ldae spp. Yolk-sac larvae 7 <0.1 
Sunfish soec1es ~DOffllS Spp. Post yolk-sac larvae (LL} 7 <0.1 
Shiner species Notrppis SOD. Juvenile 6 <0.1 
Golden shrner f'!otem,gonus c:rysoleucos Post-yolk sac larvae 5 <0.1 
Catfish species lctalurus spp. Post yolk-sac larvae 4 <0.1 
Cyprlnidae species Cyprinidae spp. Post volk-sac larvae (LL) 4 <0.1 
Freshwater drum AD/odlnorus arunnlens Juvenile 4 <0.1 
Minnow snecles Pl~ohal~ snn. Yolk-sac larvae 4 <0.1 
Perch species Percldae spp. Egg 4 <0.1 
sand shiner No'trQp,s strammeus Juvenile 4 <0.1 
Banded killiflsh Fundu/us dlaphanus Yolk-sac larvae 3 <0.1 
Su!')flsh ~pedes ~ppmlsspp. Juvenile 3 <0.1 
Biuntnose minnow Pimephales nototus Adult 2 <0.1 
Blun~nose minnow Plmeohales notatus Juvenile 2 <0.1 
Chanhel catfish lctr1/urus t1unctatus Juvenile 2 <0.1 
Frestiw.iter drum . Aplodlnotus grunmens Post volk-sac la·rvae (LLI 2 <0.1 
Shiner species ' Notropls spp. Post yolk-sac larvae 2 <0.1 
Smallmouth bass Mlaopterus dolomieu Post volk-sa~ la,vae 2 <0.1 
Common carp Cyprinus carp,o Juvenile 1 <0.1 
Darter species Etheostoma sc;,o. Juvenile 1 <0.1 
Darter soecies Etheostoma soo. Post yolk-sac larvae ILL) 1 <0.1 
Darter soecles Peranasoo , Juvenil~ 1 <0.1 
Freshwatet drum Aplodlnotus grunn/ens Unknown stage larvae 1 <0.1 
Johnny darter Etheostoma nigrum Adult 1 <0.1 
Logperch Perdna capriades Adult 1 <0.1 
Redhorse species Moxastoma spp. Juvenile 1 <0.1 
Sand shiner NofrolJis stramineus Adult 1 <0.1 
Suc~r species Catt>smmldae spp. Yoljc-sac larvae 1 <0.1 
Temperate bass species M~spp. Egg 1 <0.1 
White catfish Jctalurus anus Juvenile 1 <0.1 
White aappie Pomoxis annu/arls Post yolk-sac larvae (LL} 1 <0.1 
Yellow perch Perro /lavescens Post volk-sac larvae ILL) 1 <0.1 
' Post yolk-sac larvae: Specmu:ns with no yolk and/or globules and with no development of fin rays and/or sptny 

elements. 
Post yolk-sac larvae (LL): Specimens with develop~ fin rays and/or spiny elements and evidence of a fin fold. 

Note that' smaller lifestagcs (eggs. larvae, and small juveniles) presented in this table arc rcprc.1CD.tative of potential 
entrainment; larger juveniles and adults would not likely be entrained through the traveling water screens. 

Reoont entrainment characterization studies were conducted at Sammis in Stratton Ohio. The facility is 
located at Ohio River mile 53 at the downstream portion of the New Cwnberland Pool (EPRI 2017). The 
CWIS is approximately a haJf-mile above the New Cumberland LID. Although the plant's CWIS is 
approximately 19 miles downstream from Beaver Valley, data from Sammis provides a more recent 
charact.erization of ichthyoplankton community data for New Cumberland Pool of the Ohio River. 

Entrainment samples were collected from March through September with plankton nets from within the 
CWIS Area of Influence at Sammis. This method of entrainment survey was used at a series of plants 
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along the Ohio River. Although it is effective as establishing a baseline characterization of entrainable 
ichthyoplankton in the CWIS Area of Influence, the method doesn't represent true entrainment because it 
doesn't select out juvenile and small adults that wouldn't otherwise be susceptible to entrainment due to 
size and age-specific morphology. Ichthyoplankton samples were measured, assigned to lowest 
identifiable taxa, and enumerated by life stage. 

The lctiobinae sp. taxa dominated entrainment at Sammis during 2015, comprising of75.3% of the annual 
entrainment Other dominant taxa included freshwater drum (7 • .3%) gizzard shad (3.9%), common carp 
(3.4%), Morone sp. (not striped bass; f .7%) emerald shiner type (1 .4%), and Cyprinidae type (1.2%). All 
remaining taxa represented less than 1 % of entrainment composition. 

Gizzard shad dominated entrainment at Sammis during 2016, comprising of 19.5% of the annual 
entrainment. Other dominant taxa included Cyprinidae type (16.9%), Pimephales type (14.2%), Clupeidae 
sp. (12.1%), emerald shiner type (5.5%), Ictiobinae sp. (5.4%), logperch type (4.0%) and Lepomis sp. 
(2.5%). AD remaining taxa represented less than 2% of entrainment composition. Both years of data are 
provided in Table 4-9. 

Table 4-9: Estimated Annual Entrainment at S.mmis 
--

2015 2016 
Spt?PC!. life Stage? 

Count Composilion !%} ,C-ounl Composition l¾) .. 
VSL 358,986 0.25% 87,625 0.10:K. 

Clupeidae sp. PVSL 181,595 0.13% 2,477,961 5.78% 

Larvae 119,662 0.08% 2,632,526 6.14% 

VSL 202,516 0.14% 189,251 0.44% 

Gizzard Shad 
P.YSL ~,Q0,416'1 3.5.39' 8;027,353 18J:3% 

Larvae .337,Si7 0,24% 67850 0 .16% 

Ac!ult - - 56,942 _0.13% 

Dorosoma sp. YSL - - 49,302 0.12% 

Mooneye YSL ol.SOS 0.05% - -
Egg - - 356,071 0.83% 

Common Carp YSL 4,617,009 3.25% 388,264 0.91% 

PYSL 214,707 0.15% - -
Shiner type PYSi. - - 604,200 141% 

Striped shiner type PYSL 107,353 0 .08% - -
PY$1. - - 93945 0.22% . 

Emerald Shiner 
Juvenile 60,541 0 .i4K - -

Egg 121,on 0.09% 22,928 0.05% 

Emerald Shiner Type YSL 371,930 0.26% 37,942 0.09% 

PYSL 1,479,081 1.04% 2,279,432 5.32% 

YSL 532,991 0 .38% 1,347,384 3.14% 

Pimephales type PVSL 252,052 018% 4,445,409 10.37'6 

Larvae 62,250 0.04% 278,940 0.65% 

Cyprinidae Type El!I! 1677,837 1.18% 2,109,282 4.92% 

Egg 132,281 0.09% - -
VSL 31.5,556 0.22% 2,025,263 4 .73% 

Cyprinldae sp. PYSL 107,353 0,08% 1,422,537 3.3i% 

Larvae 132,281 0 .09% 1,466,409 3.42% 

l)md - - 219,185 051% 

Catostominae sp. PYSL 124,665 0.09% - -
VSL 96,831,362 68.23% 2,068,111 4.83% 

lct1obmae sp. PVSL 10,063,628 7 .09% 61,107 0.14% 

Larvae - - 171,220 0.40% 
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t- 2015 2016 
Spccil?S / life Stage 

~~unt Com~osition ti~), Count Co~po_sition {¾) . ' 
YSL - - 26,695 0.06% 

Moxostoma sp. 
Larvae - - 53,391 0.12% 

Qulllback VSL - - 16,646 0.04% 
YSL - . . 

240,016 0.56% -
Morone sp. PYSL 625,732 0.44" . 34;288 0.08% 

Larvae 62,250 0.04" - -
Marone sp. (Not Striped Bass) 

YSL 1,776,502 1.259' 348,012 0.81% 
PYSL 5~,953 0.40% 47?,539 1.10% 

Striped Bass YSL - - 31,081 0.07% 
White-bass PYSL 107~53 0.089' - -

YSL - - 58,438 0.14" 
Lepomissp. PYSL 396,240 0.28" 906,761 2.12% 

Larvae - - 118,979 0.28% 
Largemouth bass_ Juvenile 62 250 0.04" - -

Pomoxissp. PYSL 39;887 0.03% - -
Banded darter type PYSL 61,411 0-04" - -

Dartl!r (Not L.o110erch) sp. PYSL - - 75 910 0.18% 
YSL - - 95,933 0.22% 

Dartersp. 
La,vae - - 27,528 0.06% 

Etheostoma sp. Juvenile 60,168 0.04" 116,876 0.27% 

Etheastoma Type 
YSL · - - 85,040 0.20% 

La,vae - - 9,065 0.02% 
YSL 672,597 0.47% · 1,492,937 3.48% 

Logperch lype PYSL 233,325 0.16% • 203,819 0.48% 
Larvae 103,487 0.07" - -

Percidae (Not Sander) sp. YSL - - 82,460 0 .19% 
Percidae sp. PYSL 124,665 0.09% - -

Walleye 
YSL 38,010 0.03% - -
PYSL - - 82,460 0.19% 

Yellow perch YSL 152,039 0.11% - -
Egg 4,34.2,206 3.06·" ~62,031 1.31% 

Freshwater D.rum 
YSL 4,154,202 2~" 1,86$,168 4.35% 
PYSL 1,798p~6 1,i7" 795,331 1,869' 

Juvenile 107,353 0,001' - -
Cyprinldae/Cc1tostomfdae Egg 127,014 0.09% - -

(ypriniJae/Catostomidae type 
Egg 62~2 0-04% - -
PYSL 62,332 0.04" - -

Unidentified 
Egg 2,489,414 1.75% 1,782,152 4.16% 

Larvae 282,792 0.20" 222,706 0.52" 
Total 141,928,490 ~,853,242 

Source: EPRJ (2017) 
YSL = Yolk-Sac Larvae; PYSL "" Post-Yolk Sac Larvae; Juv = Juvenile; Unid = Unidentified Life Stage 

4.4 SPECIES MOST SUSCEPTIBLE TO IMPINGEMENT AND ENTRAINMENT AT BEAVER VALLEY 

Relevant taxa for life histozy review were determined by the most fiequently collected taxa during recent 
available entrainment and impingement studies. These species are 'provided in Table 4-10 below. 
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• The 4c. most Impinged species at Beaver Valey 
Bluegill • Frequently collected In Beaver Valley electroflshing and seining surveys 

• The 6th most im in ed s les at Sammis 

Bluntnose 
• Representative of Cypnmdae sp 
• Common larvae., Oh10 River lchthyoplankton suniey 
• f1me /!ales and nmdae larvae amon the most entrained taxa at Sammis 

Channel catfish • The 3 most Impinged species at Beaver Valley 
• Frequently collected In Beaver Valley electrofishing and selnin su rv s 

Common carp 
• Among the most collected 1chthyoplankton dunng Sammis entrainment and Oh10 River 

1chthyoplankton surveys 

• Common n BeaverValle Im in ementcollectJollS 

• The 5th most impinged species at Beaver Valley 

Emerald shiner • Representative for shiner sp. which was among the most collected ichthyoplankton during 

Freshwater 
drum 

Sammis entrainment and Ohio River lchth o lankton surve 

• The 2" most impinged species at Beaver Valley, NOVA/AES, and Sammis 

• Among the most colected 1chthyoplankton dunng Sammis entrainment and Ohio River 
ichth lankton surv s 

• The most impinged species at Beaver Valley, NOVA/AES, and Sammis 

Gizzard shad , • Among the most collected lchthyoplankton during Sammis entrainment and Ohio River 

Smal!fTlouth 
bass 

Smallmouth 
buffalo 

White bass 

ichthyoplankton su s 

• Frequently collected game speoes n Beaver Valley electrofishmg and se1mng surveys 

• Fre uen recqrded to bemme 1m I ed at Beaver Valle 

• Frequently collected game species in Beaver Valley electrofishlng and seining surveys 

• R resentatlve for lctioblnae s ., one of the most entrained taxa at Sammis 

• The 3 most 1mp1nged species at NOVA/AES 
• The 4th most impinged species at Sammis 

• Marone . one of the most entrained taxa at Sammis 

4.5 PERIODS OF REPRODUCTION, RECRUITMENT, AND. PEAK ABUNDANCE 

Regulatory requirement at §122.2l(r)(4)(iv): "Identification and evaluation of the primary period of 
reproduction, larval recruitment, and period of peak abundance for relevant taxa." 

Bluegill 

Bluegill spawning in Ohio typically occurs muhiple times between May and August (ODNR 2018). 
Spawning occurs in water temperatures ranging from 60.l l)F to 89.6°F (Wallus and Simon 2006a). 
Spawning peaks in June and can continue into August, but spawning will typically cease when 
temperatures exceed 80°F (Mecozzi 2008). Males build nests in shallow water near the shoreline over 
sand or gravel substrates, but may a1so build nests over mud substrates that are covered in debris (Wang 
and Kemehan 1979). Nests may occur in groups up to 40 or 50 nests (Mecozzi 2008). Eggs are demersal 
and adhesive (Wang and Kernehan 1979). Feclllldity can reach as high as 25,000 eggs, but averages 
approximately 12,000 (Mecozzi 2008). Eggs hatch in 2-3 days (Wang and Kernehan 1979). The male will 
remain at the nest to guard the eggs and larvae several days after hatching (Mecozzi 2008). Larvae remain 
demersal until after the yolk-sac is absorbed. After the yolk-sac is fully absorbed, larvae begin to school 
above the nest. Larvae are free swimming approximately 4 days after hatching. Juveniles will disperse 
from the school and use shallow shoreline habitat as a nursery. Juveniles move into deeper habitats as 
they grow (Wang and Kemehan 1979). • 
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Bluntnose Minnow 

Bluntnose minnow spawning in Ohio starts in May and continues into August (ODNR 2018). They are 
fractional spawners, spawning repeatedly during this period (ODNR 2018). Water tempecatures during 
spawning typically range from 70-79'F (Becker 1983). They are nest builders, and construct the.,e nests 
over sandy or gravel shores. Eggs are adheaiw and stick to the undersides of logs, rocks, and other flat, 
submmged objects at the Mat site. The male protects the nest, and keeps the nest free of accumulating 
sediments. Spawning activity tends to occur at night, but has been recorded to ocair during the day as 
well Spawning may occur two or more times per year. During a single spawning event, a :ftmmle may lay 
between 40 and 408 eggs. Multiple females may spawn in the same nest as a single male, resulting in 
nests recorded to contain greater than 5,000 eggs laid within as 48 hOID' period. Larvae are 4.6 mm in 
length after hatching, and then range from 5.5-5.7 mm within three days. For the first eight days after 
hatching. the young tend to school near the wata-'s surface (Becker 1983). 

Channel Catfish 

Channel catfish spawning is triggered when water temperatures reach 69.8°P and 0CCID"II in temperatures 
up to 86°F (McMahon and Terrel 1982). USGS (2018a) water temperature data for the Ohio River 
provided in Section 2.1 suggest spawning near Beaver Valley would Iicely be triggen,d in late May or 
early June. Spawning 1akes place in a nest built by the male within a cavity of a submerged c;,bject or 
shoreline. Immediately after mating, the ma1e chases the felllllle away from the nest, but she remams 
within the vicinity of the nest and protect it from predators from a distance (McMahon end Terrel 1982). 
Feamdity is as high as 20,000 eggs per female (Pool 2007). Eggs BR demersal alld very adhesive (Wang 
and Kemehan 1979). Eggs hatch in 6-7 days at 80.6°C (McMahon and Terrel 1982). Larvae remain in the 
nest for 7-8 days, and then disperse into shallow water ereas with cover (McMahon IIDd Terrel, 1982). 
Young channel catfish tend to school and frequent inshore waters (Wang and Kemehan 1979). Larvae 
concentrate in slow flowi,ig (<0.5 fps) areas near rocky riffles, debris covered gravel, or sand bars in clear 
streams, or in shallow (< 1.6 feet) mud or sand substrate edges of flowing channels in turbid rivers and 
bayous (McMahon and Tenel 1982). Larvae avoid vegetation due to high predation by centrarchids. 
Larvae will overwinter under boulders in riffles or move into covet within deeper wata-. Juveniles reside 
in similar habitat to larvae (McMahon and Terrel i982). 

Common Carp 

Common carp spawn in Ohio typically from late April through June (ODNR 2018). They spawn in waters 
in the t8Dge of 64.4°F to 73.4°F over areas of submerged vegetation at depths of less than 1.6 feet 
(Edwards end Twomey 1982). In warmer water, spawning may occur over a prolonged pariod of time, but 
spawning activity decrcues or ceases if water temperatures are Jess than 64A°F or greater than 78.8°F 
(Edwuds and Twomey 1982). 

Females. Jay eggs in groups of 500-600 eggs (Becker 1983). Fecundity is variable, depending on th~ age 
and size of the female. An Age-4 female may produce an average of56,400 eggs, while an older, large 
10-15 lb female may lay more than one million eggs. Eggs are demersal and adhesive, stidcing to debris, 
plants, or sinking to the bottom. Eggs hatch after approximately 3-16 days, dependent on temperature; at 
68"F, eggs will hatch in 3-S day11. After hatching, larvae attach to or lie D8'J' vegetation for the first two 
days. The YQllc-sac is fully absorbed after 4-5 days. After approximately 18 days, larvae will move into 
deeper, but still vegetated waters, remaining there for the remainder of the summer. YOIDlg carp will leave 
the safety of the vegetated areas at a length of76.2-101.6 mm (Becker 1983). 

Emerald Shiner 

Emerald shiner spawning generally occurs in late spring through mid-swnmer (Etnier and Starnes 1993). 
During that period, emerald shiner may spawn more than once (Etnier and Starnes i993). Spawning 
behavior is triggered once water temperatures reach 72°P (Becker 1983). Emerald shiners are broadcast 
spawners. Large schools spawn at night over 7-20 feet of water, 1-2 feet from the surface. Individuals 
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may spawn multiple times during the spawning season. Average fecundity has been estimated to be 
approximately 2,000 eggs. The demersal. non-adhesive eggs are typically laid over a gravel substrata and 
hatch between 24-36 hoW'II (Becker 1983). 

Larvae are approximately 4 mm long after hatching and reach 8.9 mm in lJ days (Becker 1983). After 
hatching, prolarvae remain near bottom fur 72-96 hours. After 96 hours, larvae become free-swimming 
and begin to occur within 1he upper 6.6 feet of the water colWWl in large schools (Becker 1983). 

Freshwater Drum 

Spawning occurs between May and late-June at water temperatures of 66-72°F in the Ohio River (Wallus 
and Simon 2006b). They are broadcast spawners and spawn in open water away from shore (Becker 
1983). Fecundity of freshwater dnnn in Lake Erie was recorded to range between43,000 to 508,000 eggs 
(Becker 1983). Eggs are 1.0 mm in diameter. Eggs are pelagic, floating near the water's surface, and 
hatch between 24-48 hours (Becker- 1983). The vertical distribution of eggs in the water c::olwnn is 
uniform during the day, but is denser towards the bottom at night (Wallus and Simon 2006b). Egg 
abundance peaks in the early summer {Wallus and Simon 2006b ). 

Larvae are approximately 3 mm long after hatching (Becker 1983). Larvae remain at the water's surface 
until they develop horizontal swimming abilities (Becker 1983). Horizontal swimming behavior begins 
six days after hatching at approximately 10 mm in length (Becker 1983; Wallus and Simon 2006b). 
Yolk-sac larvae are abundant near the surface during 1he day, while post yolk-sac larvae are more 
abundant near the surface at night. Once fish reach 25 mm, behavior is strictly benthic (Becker 1983). 

Gizzard Shad 

Spawning can begin in ]ate-April or early-May, and last into early-August (Becker I 983). Gizzard shad 
typically spawn during the month of May in Ohio (ODNR 2018). Gonads begin to ripen when water 
temperatures reach 44.6°F to 50.0°F (Williamson and Nelson 1985). Spawning activity begins wheo 
water temperatures reach 59.9°F to 61.7°F, and peaks at 66.2°P to 69.8°F. The maximum spawning 
temperatLO"e recorded for gizzard shad is 80.6°F (Williamson and Nelson 1985). Spawning habitat 
includes sandy, rocky bars in 2-4 feet of water (Becker 1983). Spawning is random, occurs near the 
surface at night, and involves large schools (Becker 1983; Etnier and Starnes 2001 ). 

Average fecundity is 300,000 eggs per female per year (Emier and Starnes 2001). Eggs are demersal, 
adhesive, and 0.75 mm in diameter. Eggs hatch into 3.5 mm long larvae in 36 to 95 hours, in waters 80°F 
and 61 °F, respectively (Becker 1983). After one day, larvae reach 4.5-5.0 mm (Williamson and Nelson 
1985). The yolk-sac is absorbed in 2-3 days (Williamson and Nelson 1985). Three to 4 days· after 
hatching, swimming behavior constitutes upwani swimming and downward settling. Larvae are either 
negatively geotaxic, positively phototaxic, or both. They tend to occur closer to the surface until they 
reach approximately 4 weeks old, and then move into deeper waters. Larvae will occur closer to the 
surface in turbid waters (Williamson and Nelson 1985). Larvae are generally poor swimmers for several 
weeks after hatching until they reach approximately 2 5 mm (Becker 1983; Williamson and Nelson 1985). 

Smallmouth Bass 

Smalhnouth bass spawning in Pennsylvania typically occurs from May through early June when water 
temperatures reach 60°F to 70°F (PFBC 2017). Males build nests, which typically range from 14 to 30 
inches in diameter, in areas typically 3 to 4 feet deep (PFBC 2017). Nests are built along the shorelines of 
rivers ll;lld lakes, typically over gravel and rubble, but have also been found over sand and large rock 
substrata (Becker 1983 ). Multiple females will spawn over the same ,iest, adding 2,000 to 7,000 eggs per 
pound of body weight (PFBC 2017). The eggs are demersal, adhesive, and 1.2-2.5 mm in diameter (Scott 
and Crossman 1998). Hatching occurs after 9.5 days at 5S°F to 2.25 days at 75°F (Becker 1983). The 
male protects the nest, and the young are typically protected for 2-9 days, but the male could guard the 
nest for as long as 28 days (Becker 1983). 
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Yolk--sac absorption occurs approximately 6-15 days after hatching, and coincides with the larvae leaving 
the nest (IDNR 2017). At the time of yolk sac absorption, larvae are approximately a half inch in length 
(IDNR 2017). Young smallmouth bass feed on midge larvae, dapbnia, and other small crustaceans even 
prior to yolk-sac absorption (Becker 1983). By the time they reach 3 inches in length, juvenile 
smalhnouth bass actively feed on crayfish, other bass fry, and abnost any other suitably-sized life form 
that swims or floats (Becker 1983). 

Poor reproductive success during spawning seasons is often com,Jated to flooding. which results in a 
rapid drop in water temperature and/or excessive siltation, or evmts involving low water levels (Becker 
1983). 

Smallrnoath Buffalo 

Smallmouth buffalo in Ohio spawn between April and May (ODNR. 2018). Spawning OCCUJ'S at water 
tmJpentures of 60-6S°F (Becker 1983). This species som"1:imes ascend small streams to spawn. 
Spawning.behavior appears to be attnouted ~ rising watcni during the ~ring, when marshes or low­
lying meadows become flooded. Prior to spawning season, males tend to congregate over shoals 4-10 
feet deep. Spawning will begin as females join, and will tend to spawn in 4-8 feet of water over 
inundated vegetation. They are randQlll spawner-s, broadcasting eggs over the inundated vegetation 
(Beclcer 1983). They have also been reported to prefer spawning over rocks and gravel (Sinton 1999). 
Fecundity is known to _range between 18,200 and 525,500 eggs (Bcc:bi 1983). Eggs are demersal and 
adhesive. Hatching occurs in 8-14 days, depending on water temperatures (Becker 1983). One study 
found eggs to complete hatx:bing ,it 108 houn at 69.8°P (Wrenn and Grinstead 1971). Egg size averages 
2.2 mm in diameter. Newly batched larvae averaged 6.0 mm in 1x>tal length (TL). Immediately post­
hatch. larvae swim to the water's surface and then drift to the bottom where they laterally rest for 10-60 
seconds. Yollc-sacs are fully al?sorbed in 3-5 dirys. Post yolk-sac larvae feed near the surf.ace, and r~ on 
the bottom in an upright position. After app_roximately two weeks of development, feeding behavior 
ocwrs at both the surface and bottom. Feeding behavior is primarily bottom-oriented by the fi1lh week of 
de\'elopment (Wrenn and Grinstead 1971). Howwer, Simon (1999) descn"bes smallmouth buffalo larvae 
as bmthic larvae, which hide within the intmstitial spaces or Bt9Des. The juvenile stage occurs 
approximately 7-9 weeks after hatching, where fish are 17-32 mm in length (Wrenn and Grinstead 1971). 

WhiCe :Bass 

White bass spawning occurs between late-April and May in Ohio (ODNR 2018). Spawning typically 
ocwrs when water temperature reach 54.5°F-79°F (Becker 1983). Spawning activity peaks between water 
temperatures of 62.4°F -72.7°F. White bass prefer to spawn in the running waters oftributaiy streams. 
They spawn at the surface, preferably over sand, gravel, rubble or rock substrate, but may also spawn 
over aquatic plants or debris. Spawning occurs during both day and night. Older fish spawn earlier in the 
spawning season, while the numb~ of young fish spawning increase later in the season. White bass do 
not build nests or provide parental~ to young (Becker 1983). 

The average fecundity of white bass is 565,000 eggs (Becker 1983). The adhesive, demersal eggs are 
approximately 0.80 mm in diameter, 1U1d hatch between 41-45 hours. Larvae are approximately 2 mm 
long at batching. Swimming behavior after hatching involves activ~ swimming to the surface. followed by 
passive sinking to the bottom. Larvae swim to the surface once they touch bottom. Homootal swimming 
behavior begins approximately four days after hatching. The yolk-sac is fully absorbed after eight days. 
Larvae between 4.2 mm to 8.5 mm long are plaoktonic and occur in nearshore waters 3-6 feet below the 
surface. Larvae longer than 8 mm occur in 6-13 feet of water and continue to move into deeper waters as 
they grow (Becker 1983). 

Page 131 



40 CFR §122.21(r)(Z-8) NPDES APPLICATION REQUIREMENTS FOR FACILmES WITH COOLING WATER 

INTAKE STRUCTURES 

4.6 SEASONAL AND DAILY ACTMTIES 

Regulatory requirement at §J22.21(r)(4)(v): "Data representative of the seasonal and daily activities 
(e.g., feeding and Water column migration) of biological organisms in the vicinity of the cooling water 

inta'ke structure." 

4.6.1 GENERAL DAILY & SEASONAL ACTIV1TIES 

Bluegill 

Bluegill prefers wann water in temperatures ranging between 85°F-88°F, and it can tolerate temperatures 
of up to 95°F (Mecozzi 2008). It prefers warm, shallow waters, and is attracted to areas of industrial 
discharges during the winter. During the spring, bluegill may move into slow flowing tributaries or 
channe)s that warm up faster than the main body of water (Mecozzi 2008). Bluegill will move into deeper 
waters during the summer to seek cooler temperatures, as well as during the winter to seek warmer water 
(Stuber et al. 1982). This species congregates into schools of JO to 20 fish end may mix with other sunfish 
or minnows (Meco:zzi 2008). Bluegill tends to remain in a small home range and does not migrate long 
distan~. Bluegill of all life stages are opportunistic feeders, feeding on a diverse diet including algae, 
aquatic vegetation, zooplankton, insects, insect larvae, fish eggs, and occasionally minnows and small fish 
througho_ut the water column (Mecozzi 2008; Stuber et al. 1982). Feeding occurs primarily at dusk and 
dawn, but bluegill will feed throughout the day (Mecozzi 2008). Bluegill moves closer inshore at night, 

but wi11 swim in open waters during the day. Bluegill is very intolerant of low dissolved oxygen levels 
(Mecozzi 2008). 

Bluntnose Minnow 

Bluntnose minnows occur in a variety of habitats in lakes, ponds, rivers, and creeks (Becker 1983). They 
most frequently occur in clear waters, but are common in slightly turbid to turbid waters. Their presence 
is often associated with submerged vegetation. They are primarily a bottom feeding fish, but will 
occasionaJly feed on surface insects and plankton. Their diet during the winter has been descnbed to 
compose of diatoms and filamentous algae, while during the summer months they will feed on insect 
larvae and pupae. During the winter, bluntnose minnows wiU remain near the bottom, and then enter 
shoal areas after ice out Recorded behavior shows that bluntnose minnow will occur in small schools in 
waters 2-4 m deep among aquatic plants, or will associat.e into larger schools with species such as mimic 
shiner in waters approximately one meter deep. Schools often consist of 10-20 bluntnose minnows 
(Becker 1983). 

Channel Catfish 

Channel catfish are native c:ast of the Appalachian Mountains, but have been introduced throughout the 
Atlantic drainages and the 48 contiguous states (McMahon and Terre11 1982). All life stages of channel 
catfish concentrate in the wannest sections of rivers and reservoirs. They strongly seek covet, residing in 
cavities, boulders, and areas of debris in low velocity waters. Optimum habitats are considered deep pools 
and littoral areas Jess than 16 feet deep with more than 40% suitable cover, though cover may not be 
necessary in waters with high turbidity (McMahon and Terrell 1982). They prefer sand, grave~ or rubble 
bottoms, but will tolerate mud (Wellborn 1988). 

During daytime hours, channel catfish typically reside in boles within submerged structure such as Jogs or 
boulders (Wellborn 1988). Adults have high site fidelity and tend to be sedentary, while juvenile 
behaviors include much more movement, especially at night when feeding (Wellborn 1988). Channel 
catfish are nocturnal foragers (Pool 2007); feeding primarily occurs at night just after sunset and just 
before sunrise. At night, channel catfish will leave their cover to feed along riffles, runs, tributaries, and 
shorelines (McMahon and Terrell 1982). They tend to be benthic feeders, utilizing external sensocy 
organs on their body to sense prey (Wellborn 1988). Young catfish primarily feed on aquatic insects, 
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while adults feed on insects, snails, crawfish. green algae, aquatic plants, seeds, and small fish. Fish are 
impoitant for their diet once they reach l8 inches; and will constitute as much as 75% of their diet 
(Well,om 1988). Young fish will move much more extensively than adults, who rarely move from one 
area to another (McMahon and Terrell 1982). 

Common Carp 
Common carp are native to Alia, but have beeo introduced to waters of every continent aKcept Antarctica 
(Edwards and Twomey 1982). They prefer habitats that arc relatively warm, have sluggish currents, and 
are well-vegetated over mud or sih substrates {Edwards and Twomey 1982) and are rarely reported below 
depths of 100 feet (Becker 1983). Qup are opportunistic feeders, utilizing any available food source such 
as littoral fauna, benthic fipina, worms, insect larvae, algae, and detritus (Edwards and Twomey 1982). 
They are extremely tolerant of turbidity, as long as it is not forage limiting. Growth is optimum between a 
pH of6.8 and 7.5 and is reduced when pH is lms than 6.0; pH levels less than 5.0 are baunful and a pH of 
greater than 10.5 is lethal. Adults are tolerant of low 4issolved oxygen levels common in warm, fertile 
waters. When dissolved oxygen levels are less than 0.5 mg/I, adults can gulp surface air for respiration 
(Edwards and Twomey 1982). Carp do little feeding in water below 50°F, and none at 35.1 °F to 40.1 °F 
(Becker 1983). Increasing temperatures lead to increasing activity, including leaping out of the water. 
Carp may move extensive distances, arid have migrated as far as 674 miles over 28 months (Becker 
1983). 

EmenJd Shiner 
Emerald shiners inhabit the mid and/or surface depths of large bodies of water (Becker 1983). They 
frequent open waters and do not require vegemtion. They most commonly occur in clear water between 
2•5 feet deep over sandy substrates. Emerald shiners tend to remain in the middle of the water column or 
near the bottom in clear wat.er, during the day. Behavior is primarily pelagic. They occur near the surface 
at night during the summer to feed on midges and other small insects. Their preferred water temperature 
is approximately 77"F. During the spring, emerald shiners may travel into the wanner waters of 
tributaries, returning to the mainstem by mid-Jtme (Becker 1983). 

Freshwat.er Drum 

Freshwater drum inhabit large rivers, lakes, and impowidments (Becker 1983). They prefer wann, 
sluggish, open water areas over muddy substrates. They are a schooling species. Freshwater drum rarely 
ocrur in shallow, vegetated areas. They prefer tmbid waters, but may occur in clear waters. They are 
benthic feeders, and will feed during all times of the day (Becker 1983). Freshwater drum typically feed 
on beothic invertebrates such as c1adocerans and mollullks (Hardisty 2007). Juvenile f"ISh show some 
planktmic behavior, as their diet primarily CODSistB ofplanktonic cladocerens. Adults 25o+ mm may also 
tum lo piscivorous behavior, feeding on small fish and fish eggs (Hardisty 2007). 

Gizzard Shad 

Giz7ard shad occur in numerous water bQ(lies. They are primarily a pelagic species, inhabiting waters at 
or near the surface, but have been collected at dq,ths of up to 108 feet. Adults feed in both the limnetic 
zone and near the benthos. This is evidenced by the occurrence of both plankton and sand in their 
digestive system; the sand in the tract is believed to be used to aid in grinding food (Becker 1983 ). 

Giuard shad are most abundant over muddy substrates, particularly within protected bays and the mouths 
of tn"butaries (Miller 1960). Their abundance is greatest in the late stmllller/early fall due to the addition 
of juvenile fish, which prefer habitats close lo shore in shallow waters. Young fish fonn compact schools 
after hatching, but dissipate by the fall (Miller 1960). Fish begin to move into deeper waters once 
temperatures reach less than 55.4°F in the fall (Williamson and Nelson 1985). During the winter, gizzard 
sh.ad migrate into the deep portions of lakes, or may overwint.er in shchered coves with refugia provided 
by spring-fed streams (Williamson and Nelson 1985). 
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Gizzard shad behavior and abundance is affected by water temperatures. The prefe-zred temperature range 

is from 71.6"F-84.2°F, with a maximwn tolerance of 932°F end lethal threshold of 97.7°F (Williamson 

and Nelson 1985).Populations can be significantly affected by cold winters, resulting in high mortality 

rates, especially for YOY shad (Williamson and Nelson 1985). Mortality events typically occur when 

water temperatures fitll below 38°F, primarily effecting juvenile fish. Older shad are susceptible to 

mortality when exposed to temperatures below 38°F for an extended period of time, or if water 

temperatures fall below 36°F. Warm winter water temperatures often correlate with increases in gizzard 

shad populations. Gizzard shad, especially juveniles, are extremely sensitive to sudden changes in water 

temperature. Even when temperatures are moderate, sudden changes, even if only by a few degrees, can 

disrupt equilibrium and swimming capabilities. Loss of equilibriwn or mortality occurs from sudden rises 

or drops in temperature. They congregate near the wann waters of industrial discharges (Miller 1960). 

However, issues arise if the discharge stops, as the sudden change in water temperature can disrupt 

equilibrium and/or result in mortality events. 

Populations may be most dense in areas of high turbidity (Williamson and Nelson 1985). Higher catch 

rates were observed within a turbid portion of Lake Erie: Sandusky Bay, than areas of low turbidity 

within Lake Erie. However, individual shad collected from more turbid waters were smaller and spawned 

earlier than those of clear waters. Distribution is also influenced by dissolved oxygen levels. Gizzard shad 

are absent from waters with dissolved oxygen levels S 2 mg/1 and occur only above the thermocline 

during the summes- months (Williamson and Nelson 1985). 

Smallmouth Bass 
' • ' 

Smalbnouth bass have been extensively introduced throughout North America (Becker 1983). 

Smallmouth bass are native to. the Great Lakes and Ohio River watersheds, but were stocked throughout 

the United States due to their popularity as a sport-fish (PFBC 2017). Smallmouth bass occur over rocky 

habnats of medium to large streams where water temperatures range from 60°F to 80°F in the summer. 

Preferred stream habitat includes pools, pocket water, and deep, moving waters (PFBC 2017). They tend 

to avoid aquatic vegetation, due to the likelihood of competition with or predation by largemouth bass 

(Becker 1983). Sma1lmouth bass are non-migratory, and rarely demonstrate schooling behavior (Becker 

1983). Site fidelity is high, and annual movement is estimated to be limit.cd to less than 5 miles (Scott and 

Crossman 1998). During the day, smallmouth bass oa;ur in pools, undercut banks, or deep waters, but 
swim openly during dusk and dawn and actively feed near the shore (Becker 1983). Nighttime behavior 

includes lying on the bottom, but they may be more active during moonlit nights. 

When water temperatures reach below 50°F, the b~s become lethargic and retreat to deeper waters. At 

this time, they are semi-dormant, and demonstrate limited feeding behavior (Becker 1983). When juvenile 

smaJhnouth bass are ccposed to water temperatures below 41 "F for seven or more days, survival becomes 

impaired (Horning II and Pearson 1973 ). They will also retreat to deeper, cooler waters during the summer 

when water temperatures are high (Scott and Crossman 1998); mortality occurs at temperatures above 

96.8°F (Mundahl 1990). During the summer, juvenile smallmoutb bass occur in waters slightly W&r'Dler 

than the preference of adult bass (Lower Columbia Fish Recovery Board 2004 ). 

Smallmouth bass prefer waters with pH values greater than 63 (Jolmson et al. 1977). Reproduction is 

limited or absent where the pH falls between 5.5 and 6.0, and densities are· impacted when values are less 

than 5.5 (Kane and Rabeni 1987). In acidified waters, juvenile smallmouth ba~ arc prone to slower 

growth rates and over wintering mortality (McCormick and Leino 1999). 

Smallmouth bass generally prefer clear water with Secchi depths greater than 10 feet (Johnson et al. 

1977). They prefer water with nephelomctric turbidity unit (NTU) readings of 1.6 or less. Smalhnouth 

bass are somewhat intolerant of waters having NTU readings between 1.6 and 4.0 (Whittier and Hughes 

1998). 
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Smallmouth bass dissolved oxygen prefermces range from 2.9 to 6.5 mwL (Johnson et al. 1977). The 
early life stages of smallmouth bass are most susceptible to low dissolved oxygen levels. Survival of 
swim~up £iy may deaease by 20% if dissolved oxygen levels are around 4 mg/L, and almost all the 
swim-up fiy die within one week of exposure to waters with 2.5 mwL dissolved oxygen (Siefert et al. 
1974). 

Smalhnouth bass forage on fish, a-ayfish, and aquatic insects. Fish forage includes various cyprinids, 
perch, aiid sunfish (Becker 1983). Snuillmouth bass diets are typically 40% fish, 30% crayfish. and 20% 
insects (IDNR 2017). When crayfish are abundant. they can constitute up to 66% of smalbnouth bass 
diets. Small fish and insects become the bulk of their diets once they reach 1.5 inches in lmgth (IDNR 
2017). 

SmaRmouth Buffalo 
Small.mouth buffalo inhabits pools, oxbow lakes, and deep waters of large rivers (Becker 1983). This 
benthic species tends to be associated with muddy or sandy bottoms. Younger individuals school over 
mud bottoms in relatively shallow waters (Becker 1983). h is common in clear waters with a modest 
current. and tends to be most productive in habitats with abundant aquatic vegetation and silty benthos 
(Dalqumt and Peters 1966; Lee 1980). 

Smalhnouth buffalo is an opportunistic feeder, foraging on whatever organisms are most abundant 
(Becker 1983 ). Diet varies depending on forage availability. Smallmouth buffalo in an Arizona waterbody 
fed primarily on diatoms in November through February; cladocerans, copepods. and green algae in 
March and April; clams in May and June; and blu~green algae from July through October. In the 
Missouri River, smallmouth buffitlo preferred moplankton and attached algae. This species is not 
believed to exhibit any seasonal migration. Movements may be oorrela.ted with populating habitats that 
presently have low smallmouth buffalo populations. The maximmn temperature tolerance of smallmouth 
buffalo is approximately 925 °F (Becker 1983). 

White Bass 

White bass 0CalJ' in open. clear to turbid waters (Becker 1983). They arc most abundant in waters less 
than six meters deep and prefer sandy or muddy substrates (Becker 1983). They are opportunistic feeders 
and fonn large schools at the surface to search for prey (Hamilton and Nelson 1984).White bass 
ocaurence is not habitat driven, but driven by forage availability. Diet varies seasonally due to prey 
availability and current life stage. Juveniles less than 38 mm long commonly feed on macroinvertebmtes, 
while larger white bass are piscivorous. preferring clupeids as prey. Aduh diets will shift to 
macroinvertebrates or moplankton if there is a lack of forage fish. Production is highest in areas of large 
clupeid populations (Hamilton and Nelson 1984). 

White bass activity peaks, from the early spring to the fall, at the surface during the early morning and 
late afternoon (Becker 1913). They can often be found near floating vegetation or other emergent 
structures with little movement at night. Older bass occur primarily in the pelagic zone. while younger 
bass will be found in the littoral zone. Young white bass prefer sandy beaches. White bass occur near the 
bottom during the winter, but are primarily found near the surface during the summer. White bass also 
appear to have a strong homing ~dency to a specific spawning ground (Becker 1983). 

4.6.2 SEASONAL FISHERIES DATA 

Fisheries sampling in the vicinity of Beaver Valley has been conducted since 1970 (FENOC 2017). Each 
sampling year comprised of a spring, summer, winter, and fall samples. Seasonal results from the 
previous four years of sampling (2016, 2015, 2014, and 2013) and provided below in Table 4-11. No 
distinct seasonal peaks appear to occur from 2013 through 2016 sampling for any species. However, data 
indicata that species such as bluegill, gizzard shad, golden rcdhorse, loognose gar, smallmouth bass, and 
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smallmouth buffalo are commonly occurring species found near Beaver Valley year-round (FENOC 
2017). 

ctt-d m-.ar Be8ver Vallev 
.. . 

2013 
Black crappie 1 - - -

Bluegill 1 1 2 1 

Channel catfish - - 1 1 

Flathead catfish - - 1 -
Freshwater drum - - 1 1 

Gizzard shad 1 1 1 -
Golden redhorse 8 3 2 6 

Longnose gar 2 - 1 -
Pumpkinseed 1 - - -

Quillback 2 - - -
River carpsucker 2 - 1 -

Rock bass 1 - - 3 

Sauger - 1 - -
Shorthead redhorse 10 - - 7 

Smallmouth bass 7 2 1 2 
Srnallmouth buffalo 1 3 - -

Spotted bass 2 - 1 -
Walleye - - 1 -

Yellow perch - - - 1 
Total 39 11 13 22 

2014 
Bluegill - - - 1 

Channel catfish 2 - - -
Common carp 2 1 4 6 

Freshwater drum 2 - - -

Gizzard shad 12 14 26 13 

Golden redhorse 3 - - 4 
Largemouth bass - - 1 -

Longnose ear 4 1 - 4 

River carpsucker 1 - - -
Shorthead redhorse 4 3 2 1 

Smallmouth bass 4 1 - 1 

Smallmouth buffalo 3 6 - 4 

Spotted bass 2 - - -

Walleye 5 - - -
Yellow perch - - 1 -

Total 44 26 34 34 . 

2015 
Bluegill - - 1 -

Channel catfish - - - 1 

Common carp 1 - - -
Flathead catfish 1 1 - . 

Freshwater drum 3 - - 1 

Ginard shad - 9 286 60 
Goldflsh 1 - - -
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' -- -~- ::;pcti~s.: - - --- 5priri_g 6vrn_mer fall Wlolcr ~-
Golden redhorse 7 - - -

Longnose gar 6 2 2 1 
Pumpklnseed - 1 2 -

Qulllback 1 - - -
Rock bass 1 - - -

Shorthead redhorse 2 - - 1 
Smallmouth bass 3 1 - 2 

Smallmouth buffalo 2 1 - 17 
Sootted bass 1 - - -

Walleye 1 - - -
Total 30 15 291 83 

2016 
Black craooie - - - 1 

Blu~ill 2 - 1 -
Channel catfish - - 1 -
Co"lmon carp 1 1 - 14 

Freshwater drum 1 - - 3 
Gizzard shad 10 . - 21 5 

Golden redhorse 2 - 2 5 
Largemouth bass - . . 2 

Longnosepr - 2 4 2 
Pumpkinseed l - - 1 

.. 

Quillback - - 1 1 
Sauger - 1 - 2 

Shorthead redhorse s - - 3 
Sliver redhorse . . - 3 

Smallmouth bass l l 2 4 
Smallmouth buffalo 1 8 4 13 

Spotted bass - - - 1 
Walleye 1 - - -

Yellow perch - - . 4 
Total 25 13 36 64 

Sourco: FENOC (2017) 

Monthly impingement at the NOVA/AES demonstrated peak impingement occurring during July and 
August, as a result of gizmrd shad impingement (ENSR 2008). 

f 006 100 
. -

Species ·Oct Jiln f.cb Mar Apr Mav Hin JL,J Au_e s,w 0,1 

Gmara shaa - 8 129 8 3 . 9 10,941 36.393 260 37 
Freshwater drum - 1 . - 2 . 2 35 147 7 3 

White bass - - . 2 3 - s 173 1 - -
Bluegill - 1 . 1 2 . . . 6 1 3 

Chaooel catfish . 1 . - 2 1 - 2 2 3 1 
Sau11er - 1 2 3 . - - - . . 1 

White crappie . . . 1 3 - - . 2 . . 
Quilllack - . . . - 1 - . 2 . . 

Common carp . . . - . . 2 . . . . 
Emerald shiner - - . - . . - 1 l . . ' 
Flathead catfish . . . 1 . . . . - . 1 
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Specie~ Oec Jan Frb .f'1ar Apt Mil~ ,Ii.in lu1 Aug Sep Or.I 
I 

5.tnped bass - - - - - - - - - 1 -
Black Crappie - - - - - - - - - - 1 

~r~mouth bass - - - l - - - - - - -
Mimic shiner - - - - - - 1 - - - -

Rauibow smelt - - - - 1 - - - - - .. 
• Silver chub - - - - - - - - 1 - -

Sliver redhorse - - - - - - 1 - - - -
Silver shiner - - - 1 - - - - - - -

Smallmouth ba~ - 1 - - - - - - - - -
Total - 113 131 18 16 2 20 11,1S3 36 555 272 47 

Source: ENSR (2008) 

Monthly data from the 2005-2006 impingement sampling at Sammis indicate peak impingement 
occurring in September and November; comprising of 40.8% and 31.0% of the annual impingement, 
respectively (Kinectrics 2007). Large hnpingement events of 100,000 or more fish were the result of 
gizzard shad impingement. Disregarding gizzard shad impingement. impingemmt for other species 
peaked in March (26.9%), July (18.7%), and January (10.6%). Peak impingement in March. disregarding 
gizzard shad, was primarily freshwater drum and sauger. High impingement events in July were mostly 
white perch. High impingement events in Janua,y were influenced by freshwater drum. 
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GIZzar<f Shad 4,U0,QZS 
FreJhwater drum 2,013 31,086 

Whleperch 21 660 16,.751 
White bass um 213 2,IY)7 181 A 87 92S 91S S.167 13~ 

141 841 305 6,103 86 JOO 7,776 
74 841 206 13 134 

99 674 330 1,103 
nn catfish 43 221 211 234 709 
Walleye 436 282 718 

81adtaa le "° - 330 
QuKlback 158 109 60 327 

Siver chub 196 196 
h 2S 19 114 

Shol florN 13 146 159 
Golden shiner 33 112 145 
Emerald shiner 74 57 131 

74 33 107 
~ 97 

Smallmeuth bass 82 -s2 
Northem deer 74 - 74 s ckher'rffll 46 46 

ffathead catfish 13 13 
White le 13 13 

Total 55,775 m,n1 J.~6.13 s&,ru ~ 410pa2 159~ 90,288 9,413 1,139 &,442 
4,195,103 Ln 7.9" 40.ft 1.4% -n.• 9.IM 3.IM 2.2" L6" 0.2% -0.0% 0.2'C 
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FirstEnergy provided ichthyoplankton data collected from the main channel of the Ohio River adjacent to 
the Beaver Valley intake. These studies were from 1980 through 1992; no studies were conducted in 1986 
(FirstEnergy 2007). Data were collected at five stations from a designated transect in the Ohio River near 
Beaver Valley. Samples were collected via a 0.5-meter plankton net Data provided did not include 
sampling details such as mesh size of the plankton net, depths sampled, etc. Taxa collected were 
identified as eggs, larvae, juveniles, and adult specimens. However, it is important to note that the 
collection of adult emerald shiner would not be representative of actual entrainment, as they are too large 
to pass through the traveling water screens at Beaver Valley; this is also likely the case with some 
juvenile specimens as well. Sampling was conducted once per month from April through July from 1980 
to 1985, and then extended to include the month of August from 1987 to 1992. The peak density oocurred 
primarily in July and averaged 98.1 organisms/JOO cubic meters (m3). Peak annual densities oocurred 
during June in 1988, 1990, and 1992, and once in April in 1982. With the exception of 1982, where April 
collections were dominated by a large catch of adult emerald shiners, April typically had the lowest 
density of entrained ichthyoplankton during the study. Data from 1987 through 1992 shows a sigruficant 
drop off in collections during August, with an average density of 12.9 organisms/100 rn3 (FimtEnergy 
2007). 

Seasonal and die) ichthyoplankton da~ from Beaver Valley are available (FirstEnergy 2007). Data 
collected between 1980 and 1992 indicate densities of enp-ainable organisms in the New Cumberland 
Pool of the Ohio River peaks in July, followed by June. The average density of entrainable org~s in 
July was 98.08 organisms per- l oom3, which is approximately double the 43 .96 organ~ms per 100m3 

average for June. The most dominant data cc;>llected during July samples were giuMd shad larvae 
(34.4%), followed by freshwate.r drum eggs (252%), Cyprinidae sp. larvae (143%), and shiner sp. larvae 
(11.8%). Dominant ~ in June included gizzard shad larvae (51.4%), common carp larvae (12.4%), 
shiner sp. larvae (9.4%), and freshwater drum eggs (6.0%; FirstEnergy 2007). 

Entrainment in April is limited, and typically involve6 members of the Percidae family (FirstEnergy 
2007). While the average density of April is 11.77 entrainable organisms per l0Om3, this is largely a 
product of a single Jarge collection of adult, emerald shiner. Removal of that outlier resulted in an 
average density of 027 • entrainable organismc; per 100m3 (FimEnergy 2007). Monthly entrainment 
characterization data are provided in Table 4-14. 

Diel data indicated the average density fur all ootrainable lifestages was generally higher at night 
(FirstEnergy 2007). Data between 1987 and 1992 collected day and night samples in the months of May 
and July. The overall daytime density of entrrunable organisms was approximately on&--third of the 
overall average nighttime density (FirstEnergy 2007). Lifestage diel periodicity data are provided in 
Table4-15. 
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- _ t:i>t_a _. - _ lifo~t"_ag~ 1980 1981 1982 1983 1984 1985 198, 1~8ll l~~~- 19·~io i§~l _f1l9Z A~~lige 
Apnl 

Percldae Eu 0 0 0 0.81 D D 0 0 0 0 0 0 0.07 
Unldentlfred Eu 0.25 0 0 0 032 0 0 0 0 0 0 0 o.os 

Pike-perch sp. Larvae 0 0 0 0 0 0 0 0,18 0 0 0.98 0.22 0.12 
Unidentified laMe 0 · 0 0 0 0 0 0 0 0 0 0 0.22 0.02 

Emerald shiner Adult 0 0 0 137.97 0 0 0 0 0.29 0 0 0 0.03 
Total 0.2!5 0 0 138.71 0.32 0 0 0.18 0.29 0 0.98 OM u.n 

May 
Common carp Eu 0 0 0 0 0 0 0.26 0 0 0 0 0 0.02 
(yprinldae sp, En 0 0 2.67 0 0 0 0 0 0 0 0 0 0.22 

Freshwater drum Ee 0 0 0 0 0 0 3.19 0 0 0 6.49 2658 3.02 
Temperate Bass sp. En 0 0 0 0 0 0 0 0 0.09 0 0 4.06 0.35 

Unld entlfled Ea 0.22 0 0 0 0.17 8.73 1.98 0 0.34 0 6.41 2.19 1.67 
Commoncart1 Larvae 0 0 0.49 0 0 0.36 13.11 0 0 0.69 3.74 0.24 1.55 

crapplesp. Larvae 0 0 0 0 0 0 0.43 0 0.34 0 0 0.08 0.07 
Cypnnldae sp. Larvae 0 0 1.46 0 0 0.18 0 0 0.09 0 5.57 0.49 0.65 

Etheostoma sp. Larvae 0 0 0 0 0 1.07 0.51 0 0.6 0.93 o.s 0 0.30 
Freshwater drum Larvae 0 0 0 0 0 0 0.17 0 0 0 0.41 0 0.05 

Gizzard shad larvae 0 0 0.48 0 0 5.34 7.94 0 0 0.23 1.92 34.78 4.22 
Golden shiner larvae 0 0 0 0 0 0 0.43 0 0 0 0 0 0.04 

Pereida ■ Larvae 0 0 0 0 0 0 0.69 0 0 0 . 0 0.32 0,0I 
Plke-t,erch sp. larvae 0.45 0.25 0 0.18 0 0 0.09 1.12 1.2 0.46 0 0.16 0.33 

Shlnersp. larvae 0 0 0 0 0 0 1.81 0 0 0 0 2.03 0.32 
Suckersp. Larvae 0.67 0 0 0 0 0 0.09 0.09 0.6 0.54 0.08 024 0.19 

Unld enttfled Larvae 0 D 0.24 0 0 0 0.09 D 0 0 0 0 0.03 
White bass larvae 0 0 0 0 0 D 2.59 0 0.26 0.08 0.17 11.7 1.23 

Yellow perdl Larvae 0.89 o.s 0.24 0 0 0 1.04 0 0 1.16 0 0.16 0.33 
Bluntnose minnow Adult 0 0 0 0 0 0 0 0.17 0 0 0 0 0.01 

Emerald shiner Adult 0.67 0 0 O.S4 0 0 0.09 0 0 0 0 0 0.11 
Johnny darter Adult 0 0 0 0 0 0 0.09 0 0 0 0 D 0.01 
Sand shiner Adult 0 0 0 0 0 0 0.09 0 0 0 0 0 0.01 

Total 2.9 0.75 5.58 0.72 0.17 15.68 34.&9 1.38 3.52 4.09 25.29 83.03 14.82 

Papl41 
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.:.:_ ___.!Ylf~ _ ~ilestjge 1980 . 1981 i~!l2 1!!&3 1984 19·ss 198,. 1gs·s 19s·g· 19·90 l'!t~l _ ,:rggz. Avl!l~gei 
June 

Common can, EH O 0.23 O O 8 O o O o O O O 0.02 
Cyprinidae sp. EH 0.21 0 11.52 3.22 3.4 0 0 0 O O O O LS3 

Freshwater dn.,m Egg O 4.08 o 0.86 o 2.23 0.97 8.11 o O 0.46 14. 75 2.62 
Unidentified Ea 11.47 6.12 O O 0.16 0 0.19 2.08 1.41 0 0 9.39 2.57 

Common can, larvae o O O 3,87 o 3.S6 2.53 5.47 7.64 42.07 o 0.5 5.47 
CVPrlnldae sp. Larvae 4.04 17 69 1.99 3.22 0 O O O 0.28 0.48 0 2.01 2.41 
Etheostoma sp. larvae O O O O O O 0.19 0.19 339 0.32 0 0 0.34 

Freshwaterdn.,m Larvae o O o O o 1.93 6.04 S.47 O 0.48 0.23 5.37 1.53 
Gizzard shad Larvae o 64 3.86 o 1.93 o 12.32 14.8 57.n 2.26 11.84 s 96 159.62 22.58 
Percidae sp. Larvae O O O O O O O O O O O 0.17 0.01 

Pirnephales sp Larvae • O O O 0.21 O O O O O 0.48 o • o DJ>& 
Shiner sp. Larvae O O O 0.21 0.65 6.54 30.97 9.62 0 1.28 0.46 O 4.14 

Smaflmouth bass· larvae O O O O O O O O 0.57 0 0 0 D.05 
Sunfish sp. Larvae 0.21 O O O o O O O o O o O 0,02 

Unldentffied Larvae O O 0.2 0 0 0.59 0 0 O O O O 0.07 
White ClilDDle Lamie O 0,23 0 0 0 0 0 0 0 0 0 0 0.02 
Yellow perch Larvae O 2.72 0 0 0 0 0 0 0 0 0 0 O,U 

Ft'eshwater dn.,m Juvenile O O O O O O O O O O 0.46 0 0,04 
G1rzant shad Juvenile O O O O O O O 0 0 0 0.46 0 0,04 

Emerald shiner Adult O 0.68 0 0 O O O O O O O O 0.06 
Total 16.57 35.61 13.71 1352 4.21 27.17 55.69 1111.S& 15.55 56.95 1.03 1'1Jl1 43.96 

July 
Cyprlnldae sp. Egg 1.37 0.63 0.22 2.39 0 O O O O O O O 0.38 

Fresnwaterdrum Egg O O O LU 2 0 7.Pil O 232.S O 1.36 52.17 24.75 
Unidentified Ea O O O O O O 1.ll9 1.05 7.89 0.08 7.61 · 0.99 LS& 

Banded kllllflsh Larvae 0.59 O O O O O O O o O O O 0,05 
Common carp Larvae O O O O O O 0,62 0.24 11.55 U6 0 0.66 1.19 

Crappie sp. larvae O O O O O O 0.62 0 0.08 0 0 0.58 0.11 
Cyprmldae sp. Larvae 84.15 34.68 28.04 O 2.5 1.13 O O 2.6 15. 72 O O 14.07 
Emenild shiner Larvae O O O O O O O O 1.14 O.!J3 0 0 0.17 
Ethftmoma sp Larvae O O O O O 3.01 0.08 0 0.57 0.23 0 0_16 0.34 

·Freshwater dNm Larvae O o 0.87 0.92 0.25 6.03 4.13 o 46.19 o o 9.76 5.61 
Gizzard shad Larvae • 7.65 0.84 O 10.32 7.25 206.14 1A 0.73 135.82 0.31 o 34.n • 33.77 
lctalurus sp. Larvae O O O O 1 O O O O O O O 0.08 
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. . .. • : t : •:, : ... . .. I .. .. , ,1,.T. -•• •• - --Pel'Cldae Larvae 0 0 0 0 025 0 0 0 0 0.39 0 0 o.os 
Plmmhalf!s so. Larvae 0 0 0 0 0.25 2.45 0.16 0 5.77 1.01 0.11 0 0.81 

Shriersp. Larvae 0 0 0 23.02 2.5 16.76 55.67 0.08 40.26 0 0 0.08 1153 
Sunfish sp. Larvae 0.78 1.67 0 0 o.s 1.13 0.16 0.08 0 0.54 0.34 0.25 OAS 

Yellow perch Larvae 0.59 0 0 0 0 0 0 0 0 0 0 0 0.05 
White bass Larvae 0 0 0 0 0 0 0 0 024 0 0 0 o.oz 
Unidentified Larvae 0 0 0 0.18 0 0 2.18 0 1.55 0 0 0 0.33 

Freshwater drum Jwenlle 0 0 0 0 0 0 0 0.16 0 0 0 0 0.01 
Common carp JuvenHe 0 0 0 0 0.2S 0 8 0 0 0 0 0 0.02 
Emerald shiner Juvenlle 0 0 0 0 0 0.19 0 1.13 0 0.15 0 0 o.u 

Shlnersp. Juvenlle 0 0 0 0 0 0 0 0 0 0 0.68 0 0.()6 
Sand shiner Juvenile 0 0 0 0 0 0 0 0.32 0 0 0 0 0.03 
Dartersp. Jwenlle 0 0 0 0.18 0 0 0 0 0 0 0 0 o.oz 

Glmrdshad Juvenle 0 0 0 0 5.26 0.19 0.08 22.01 0 0.08 0.23 0.16 2.33 
Plmlphales sp. .luvenlle D 0 0 0 0 0 0 0 0 0.08 0 0 0.01 

Pfftfnasp. JuvenNe 0 0 0 0 0 0 0 0 0 0 0.11 0 0,01 
Bluntnose minnow JwenHe 0 0 0 0.18 0 0 0 0 0 0 0 0 o.oz 

Redhorse sp. Juvenile 0 0 0 0 0 0 0.08 0 0 0 0 0 0.01 
Sunfish s11. Juvenile 0 0 0 0 0 0 0.08 016 0 0 0 0 0.02 

Whfte catfish Jwenlle 0.2 0 0 0 0 0 0 0 0 0 0 0 0.02 
Emerald shiner Adult 0 0 0 0 . 0 0 0.23 0 0 0 0 0 o.oz 

lnlmen;t, Adult D 0 0 0 0 0 0 0 0 0 0.11 0 0.01 
Total 95.JJ 17.IZ 29,15 31.3 ZZ.01 237.DI 74A5 25.96 al.16 20.61 10.55 99.SS 91.0II 

Aullllt 
Freshwater drum ea - - - - - 0 7.03 8.29 0 3.87 1.6 3.47 

Unidentified Egg - - - - - 0 0 0.17 0 0 0 0.03 
Common carp Larvae - - - - - 0.32 0 0 0.15 0 0 o.os 

Crapplesp. Larvae - - . - - 0.32 0 0 0 0 0 0.05 
CVnrinldae sp. Larvae - - - - - 0 0 0 0.91 0 0.8 0.29 
Emerald shiner Larvae - . - - - 0 0 2.54 1.06 0 0 1.77 
E1heostoma sp. l.al'Vle - - - - - 0 0 0 0 0 0.16 0.03 

Freshwater drum Larvae 0.32 0.19 1.86 0.46 0 0.96 0.63 
Glzl.ardshad Larvae - - - - . 1.61 0 0.17 0 0 0 0.30 

Pimnhales sp. Larvae - - - - - 0 0 0.68 6.08 0 0 1.13 
Shinersp. l.al'Vle - . . . - 7.08 0 0 22.96 0 0 s.01 
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Unidentified l..aNae . - . . - 0.16 0 0 0 0 0 0.03 

Emerald shiner Juvenile . - - - - 0.48 0 0 0. t) 0 0.08 

Channel catfish Jwenne - - - - - 0.32 0 'Cl 0 0 0 o.os 
T~ - - - - - 10.61 7.ZZ S.11 31.62 3.87 3.52 12.93 

Source: FirstEnergy (2007) 

0 

1987 · I ..... _.. ... I ----·. -- -·-- --- ·---- 0 - 0 
I Day 670.6 11 1.19 7QI 105.58 0 0 0 0.00 716 106.77 

July I ... 1, ..... I 612 107 17.48 126 2059 3 0,49 3 0.49 m 39.0S 

May --, 598.4 0 0.00 1 0.17 0 0.00 0 0 1 0.11 

1981 I N11tht S:72.2 0 0.()0 13 2.27 0 0.00 2 0.35 1S 2 62 
Day 554.3 0 0.00 3 0.53 2 0.35 0 0 s 0.89 

July ........ 675.3 13 1.92 11 1.63 293 4336 f) 0 317 46.91 

May -- S92.5 2 0..34 14 2.36 0 0 0 0 16 2.70 

1989 I Night S-7$.6 3 0,52 22 3.82 0 0 0 0 2S 434 

Day 643.11 n • 11.18 1,407 218.55 0 0 0 0 1419 229.73 
July •• LJ.. .. sa.s.a . 2,884 492.32 i.,615 275.6.9 0 0 0 0 4499 76801 

May -- 633.1 0 0.00 2 0.32 0 0 0 0 2 032 

Ni1trt 659.1 Q 0.00 51 774 0 D 0 0 51 7.74 
1990 I Day 621.S 1 0.16 llli 18.66 D 0 0 0 117 18.B3 

July •la-La 669.2 0 0.00 146 U.81 3 0.45 D 0 149 22.27 

May --, 597.2 so 8.37 31 5.19 0 0 0 0 81 13.56 

19!11 I Niaht 604.4 1'()5 1731 118 19-.,52 0 0 0 0 2.23 36.90 
I Day 458.4 11 2.40 4 0.87 0 0 0 0 15 3.27 

July 1,.n...._. 421.6 68 16.13 ., 0~ 9 2.13 1 0.24 78 11.50 

--, 604.6 30 4.,6 21S 35.56 0 0 0 0 245 40.52 
May 

N!Cht ~.9 374 59.75 403 ~-3, 0 9 0 0 1n 124.14 
1992 I 

I Day 606.7 12 1.98 77 12.59 0 0 0 0 89 14.67 
Jutv .... _i..., 602.7 &al 104.70 412 1U1 2 0.13 0 0 i115 185.00 
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0 0 1 0,15 
17 2.12 311 59AI 0 0.08 o . 0 44N 62.36 

117 10SA3 !197 111.62 52 7.19 1 o.u I.& 179.91 
Ovarall Averan: Daw I 17 2.n 224· 3U9 0 O.CB 0 D 241 37.64 

ownlAveraae:Nlltltl 353 59.93 z• .... 1 26 9.t I O.D - 10&.77 
Source: FirstEnergy (2007) 
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The most recent entrainment characterization study conducted at Sammis demonstrated temporal, die], 

and spatial variability of ichthyoplankton collected in the area of influence at Sammis (EPRI 2017). 

Ichthyoplankton were first collected on April 27, 2015 and April 26, 2016. Ichthyoplankton were last 

collected on September 15, 2015 and during the final 2016 sample on August 29. 2015 sampling 

demonstrated generally Jow ichthyoplankton densities, with a peak during mid-May. This peak was the 

result of a large catch of Ictiobinae sp. larvae. Entrainment densities in 2016 we.re generally similar to 

those in 2015, but lacked the large peak in density that occurred in mid-May, 2015. Peak col1ections in 

2016 were smalla- in magnitude, but still demonstrated distinct peaks. Ictiobinae sp. and logperch type 

acoounted for the peak in May, gizzard shad accounted for the peaks in June, and gizzard shad, 
Pimephaks type, and Cyprinidae sp. accowited for the peak in early August. 

In 2015, wfferences in die! densities were generally small, with the exception of large nighttime 

collections in the mid and late May samples, which demonstrated significantly higher densities at 
nighttime (EPRI 2017). Generally, nighttime densities were higher than daytime ichthyoplankton 

densities in 2015. In regards to taxa specific die! periodicity, Ictiobinae sp. were approximately 30 times 

more abundant at night than during the day; Cyprinidae sp. were 13 times more abundant at night, and 

freshwater drum were approximately three times more abwidant at night. Remaining taxa did not 

demonstrate any significant die] variability in 2015. Nighttime densities were typically higher than 
daytime densities during 2016 sampling. Two events resulted in higher daytime dmsities, which occurred 

in early J1mc and late August. Approximately 61% ofichthyoplankton were collected at night in 2016. 

Ictiobinae sp. were approximately five times more abundant at night, and most other common taxa were 

also more abwdant at night, though differences were much less pronoW1ced. However. logperch type was 

the only common taxa collected at higher densities during the day (EPRI 2017). 

Daytime samples in 2015 were primarily collected at mid-depth, followed by near bottom samples. The 

highest density only occurred at the surface during the mid-July sampling event. These differences 

indicate that stratification occurred in the Ohio River to some extent during the day. Generally, nighttime 
collections in 2015 demonstrated no consistent spatial patterns ofichthyoplankton occurrence. The large 

ichthyoplankton coUection of Ictiobinae sp. larvae during the mid-May sample demonstrated noticeably 

more abundant higher in the water column with densities of76.3, 44.5, and 21.l/IOm3 for near-surface, 

mid-depth, and near-bottom samples, respectively at night. 

In 2016, stratification of ichthyoplankton was evident in multiple daytime samples. Some events 

demonstrated near-bottom densities were to three to 21 times higher than mid-depth or near-surface 

densities, while others demonstrated substantially higher densities in mid-depth and/or near-surface 

samples than in near-bottom samples. There was no consistent pattern of stratified densities among events 

during the daytime. At night, higher densities were found in near-surfilce and mid-depth samples during 

early to mid-May, but the highest densities were consistently found at mid-depth and/or near-bottom i~ 

late May through August samples. 

4. 7 THREATENED, ENDANGERED, AND 0ntER PROTECTED SPECIES 

Regulatory requirement at §122.21(r)(4)(vi): "Identification of all threatened, endangered, and other 

protected species that might be susceptible to impingement and entrainment at your cooling water intake 
structures." 

The Rule requires that the USEPA or state pcnnitting authority transmit permit applications to tlie 

appropriate Field Office of the Unit.ed State Fish and Wildlife Service (USFWS) and/or Regional Office 

of the National Marine Fisheries Service (NMFS) for review. The Services have the ability to recommend 

control measures, monitoring and reporting of take and other impacts to listed species and critical 

habitats. The Rule specifically addresses federally listed threatened and endangered (f &E) species; 

however, state-listed species are included for completeness. The federally and state-listed aquatic species 

that may be present near the intake were identified based on on-line reviews of the USFWS' Information 
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for Planning and Co~ultation (IPaC) database and the Pennsylvania Natural Heritage Program's (PNHP) 
Pennsylvania Natural Diversity Inventory (PNDI) database. 

USFWS (2018) reported no federally protected aquatic species or aitical habitat occurring within the 
vicinity of the Beaver Valley CWIS (Attaclnnent D). The PNDI receipt identified four mussel species that 
are considered Special Concern Species by the Pennsylvania Fish ind Boat Commission (PFBC) - fragile 
papershell (Leptodeafragilis'), threehom wartyback (Obliquaria rejlexa), mapleleaf(Quadrula quadnda), 
and mwnsfuot (Truncilla donaciformis) - and required further review by PFBC. PFBC responded in a 
letter dated March 2, 2018 stating that additional information would be required to more thoroughly 
evaluate protected freshwater mussel specie., and that a survey for the species of concern may · be 
warranted (PFBC 2018) (Attachment D). Additional information was provided to PFBC via letter dated 
May 23, 2018. No response has been received from PFBC as of the writing of this report. No other state­
listed species were identified (PNHP 2018). 

Mussel species are typically only prone to impingement during their larval glochidia phase, when they 
attach to a host species of fish and the host species becomes impinged. The hosts for those four mussel 
species considered Species of Concern are provided in Table 4-3. Species of Concern are not under any 
level of state protection, but simply indicates a risk of being listed as threated or endangered on a state 
level The PNDI receipt also included voluntary conservation measmes from USFWS that would 
contnbute to the conservation and recovery ofT&E species through improved water quality, but did not 
identify any protected species (Attachment D). 

The Pennsylvania Code Chapter 75 list of state threatened and endangered species was compared to 
fisheries data available near Beaver Valley (ORSANCO 2012, 2018; PFBC 2011; PNHP 2017b) to 
further identify aquatic species potentially vulnerable io impingement or entrainment Four state-listed 
species were collected in the New Cumberland Pool near Beaver Valley: longear sunfish (endangered), 
blaclc bullhead (endangered), river shiner (endangered), and spotted sucker (threatened). Two longear 
sunfish were collected during ORSANCO electrofishing during June and August of 2011, at RM 35.6 and 
RM 39.0 (ORSANa> 2018). Black bullliead were recorded historically near Beaver Valley,.but have not 
been collected since at 1-2011 (PNHP 2017b; FENOC 2012, 2013, 2014b, 2015, 2016, 2017). PFBC 
(2011) reports the occum:oce of black bullhead, river shiner, and spotted sucker in the New Cumberland 
Pool in Pennsylvania, but does not indicate bow recent those collections were (PNHP 2017b ). 

4.8 PUBLIC PARTICIPATION AND AGENCY CONSULTATION 

Regulatory requirement at §/22.21(r)(4)(vii): "Documentation of any public participation or 
consultatkm with Federal or State agencies vndertaken in development of the plan. " 

A PNDI database search for state protected species and an IPaC database search for federally protected 
species and critical habitats were completed. Based on the results of the PNDI search, additional 
information was provided to PFBC. No other public consultation with Federal or State agencies related to 
Clean Water Act (CWA) § 316(b) was undertaken during the development of the §12221 (r) ~ports. 

4.9 SUPPLEMENTAL FIELD STUDIES 

RegulaJory requirement at §122.2J(r)(4)(viil): "If you supplement the i,formation requested in 
paragraph (r)(4)(i) of this section with data collected using field studies, supporting documentation for 
the Source Water Baseline Biological Characterization must include a description of all methods and 
quality assurance procedures for sampling, and data analysis including a description of the study area; 
taxonomic identification of sampled and evaluated biological assemblages (including all life stages offish 
and shellf,sh); and sampling and data analysis methods. The sampling and/or data analysis methods you 
use mu.rt be appropriate for a quantitative suniey and based on consideration of methods used in other 
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biological studies performed within the same source water body. The study area should include, at a 
minimum, the area of influence of the cooUng water intake struchlre. " 

Not Applicable - No supplemental field studies have been perfonned, or are proposed, as part of this 
§1221l(r)(4) Source Water Baseline Biological Characterization report. 

4.10 REGULATORY .REQUIREMENT 

Regulatory requirement at §122.2l(r)(4)(ix): '"ln the case of the owner or operatot of an existing facility 
or new unit at an existing facility, the Source Water Baseline Biological Characterization Data is the 
information in paragraphs (r)(4)(i) through (xii) of this section." 

Regulatory requirement cited for infonnational purposes only. No response necessary. 

4.11 PROTECTIVE MEASURES AND STABILIZATION ACTIVITIES NEAR THE INTAKE 

Regulatory requirement at §122.21(r)(4)(x): "For the owner or operator of an existing facility, 
identif1eation af protective measures and stabilization activities that have been implemented, and a 
description of haw these measures and activities affected the baseline waJer condition in the vicinity of 
the intake. " 

The baseline water condition near Beaver Valley, as well as much of the Ohio River, is primarily affected 
by the Lock and Dam system within the river. These UDs were intended to maintain the w$ levels of 
each pool of the Ohio River in order to facilitate commerce. The L/Ds resulted in the "pools" of the Ohio 
River, and significantly affected the river's habj1at. The Montgomery LID is located approximately 3 
miles upstream of Beaver Valley. 

4.12 FRAGILE SPECIES 

Regulatory requirement at §122.21 (r)(4)(xi): "For the owner or operator of an existing facility, a list of 
fragile species, as defined at 40 CFR 125.92(m), at the facility. The applicanJ need only identify those 
species not already identif'led as fragile at 40 CFR 115.92(m). New units at an existing facility are not 
required to resubmit this information if the coo/mg water withdrawals for the operation of the new unit 
are from an existing intake. " 

Fragile species are defined in 40 CFR §125.92(m) as ... 

" ... a species of fish or shellfish that has an impingement survival rate of less than 30 
percent even when the BTA technology of modified traveling screens are in operation." 

Fragile species listed in the Existing Facilities Rule include, but are not limited to: alewife, American 
shad, Atlantic herring, Adantic long-fitmed squid, Atlantic menha<ien, bay anchovy, blueback herring, 
bluefish, butterfish, gizzard shad, grey snapper, hickory shad, menhaden, rainbow smelt, round herring, 
and silver anchovy (79 FR 48432, August 15, 2014). The only fragjle species from this list impinged at 
plants near Beaver Valley is gizzard shad. 

The list of species likely to be impinged at Beaver Valley based on dat:l from nearby facilities was 
compared to the USEPA (2014) list of''Non-Fragile" species. All species impinged ~t the nearby facilities 
are considered "'Non-Fragile" because they are either listed explicitly or are closely related to a species 
included on the USEPA (2014) list 

4.13 INCIDENTAL TAKE ExEMPTIONORAUTHORIZATION 

Regulatory requirement at §122.21 (r)(4)(xii): "For the owner or operator af an existing facility that has 
obtained incidental take exemption or authorization for us cooling water intake structure(s) from the U.S. 
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Fish and Wildlife Service or the National Marine Fisheries Service, ~ information submitted in order to 
obtain that exemption or authorization may be used to satisfy the permit application information 
requirement of paragraph 40 CFR 125.95(1) if included in the application." 

Beaver Valley has not obtained an incidental take exemption or authorization fur its CWIS from the 
USFWS or NMFS. No response necessary. 
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5.0 §122.21(r)(5)- COOLING WATER SYSTEM DATA 

5.1 NARRATIVE DESCRIPTION OF COOLING WATER SvmM 

Regulatory requirement at §1]2.]J(r)(5)(i): "A narrative description of the operation of fhe cooling 
water system and its relationship to cooling water intake structures; the proportion of the design intake 
flow that is used In the system; the number of days of the year the cooling water system is in operation 
and seasonal changes in the operation of the system, if applicabk; the proportion of design intalre flow 
for contact cooling, non-contact cooling, and process uses; a distribution of water reuse to include 
cooling water reused as process water, process water reused for cooling, and the use of gray water for 
cooling; a description of reductions in total water withdrawals including cooling water intake flow 
reductions already achieved through minimized process water withdrawals; a description of any cooling 
water that is used in a mamefoctvring process either before or after it is used for cooling, including other 
recycled process waler flows; the proportion of the sow-ce waterbody withdrawn (on a monJhly basis)" 

Each unit's cooling water system at Beaver Valley consi!Jts of: 

• One Circulating Water System; 

• One Make~ Water System; and 

• One Blowdown System 

Section 3.0 of this report descnbes the CWIS from the point-of-entry of the water up to and including the 
intake pumps, while this section of the report includes a description of the balance of the Cooling Water 
System. 

Most of the water wi1hdrawn from the Ohio River through the CWIS is used as makeup to the circulating 
water system; to replace consumptive losses due to evaporation and drift from the cooling towers; and to 
maintain dissolved solids at design conditions. A small portion of the water withdrawn through the CWIS 
is used for production of deminerali.zed water end other purposes. Some makeup water to the circulating 
water systems is directed baclc to the Ohio River as blowdown to maintain dissolved solids at design 
conditions. The cooling water system components are described in further detail below. 

5.1.1 CIRCULATING WATER SYSTEM 

Closed-cycle cooling s)'5tems, one per unit, are used at Beaver Valley to remove heat from each unit's 
condenser. Beaver Valley utilizes two hyperbolic, natural draft cooling towers with reinforced concrete 
shells that are approximately 500 feet high, one for each unit, to dissipate heat from the condenser steam 
cycle as part of the Unit 1 and Unit 2 circulating water systems (FENOC 2014a; USNRC 2007). The 
operation of the cooling towers enables cooling wamr intake flow reductions, achieved through 
minimized makeup water withdrawals when compared to plant circulating water flow. 

The natural draft cooling towers have a combined circulating flow of 1,461 MGD (1,014,800 gpm) and an 
estimated maximum combined drift and evaporative loss of 15.5 MGD (10,754 gpm) and 152 MGD 
(10,566 gpm) for Unit I and Unit 2, respectively (FENOC 2014a, FENOC 2018). These drift and 
evaporative losses are replaced by river water from the Unit 1 River Weter system and the Unit 2 Se.vice 
Water system. Refer to Section I 0, Attachment C - Drawings and Schematics. 

5.1.2 MAKEUP WATER SYSTEM 

The Makeup Water System is supplied from the CWIS (described in Section 3.0) and the associated 
systems, including Unit 1 River Water Systems and Unit 2 Service Water System, which convey cooling 
water to the Unit 1 and Unit 2 circuJating systems. The Unit 1 River Water System, consisting of the 
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Turbine Plant River Water System and the Reactor Plant River Water System, supplies cooling water to 
other plant components befure it discharges to the Unit 1 circuJating system. The Unit 2 Service Water 
system also serves as cooling water for various plant componems before it discharges into the Unit 2 
circulating system; Unit 2 also discharges to an emergency outfall structure at a design rate of8,400 gpm 
to reduce silt accumulation in that system. The Makeup Water System is required to provide a design 
m•um intake flow of approximately 92.2 MGD. 

5.1.3 BL0WD0WN SYSTEM 

The Blowdown System is provided to control the dissolved solids concentration in the circulating water. 
As the makeup water system supplies water to the basins of eacli cooling tower, the excess makeup flow 
causes water to overflow a weir in each basin; the flows ova these weirs constitute the facility's 
blowdown flow. All blowdown is directed back to the Ohio River through the discharge structure, with 
the exception of periods of high river water temperatures when du, second Unit 1 river water pump is 
openting. During these months, typically July through October, approximately omHhird of the Unit 1 
blowdown flow is discharged to the Ohio River through the Unit I emergency cooling towa overflow. 

The cooling towers have an estimated mexmum monthly average combined blowdown flow of 612 
MGD (42,500 gpm), in order to control the solids build-up and to minimiu scale formation in the system 
(USNRC 2007). Actual maximum monthly average blowdown flows are typicaJly . lower, at 
approximately 35 MGD (24,300 gpm) (FENOC 2018). 

5.1.4 COOLING WATER SYSTEM OPERATION 

Beaver Valley is a base load nuclear-power filcility that operates two units at all times of the year with no 
seasonal changes, except in the case of sdleduled maintenance. Typically, the units are on separate, 
alternating outage schedules where one unit is shut down evefy 18 ·months fur approximately 26 days. 
The CWIS operates to provide a continuous supply of water for makeup water to Beaver Valley's cooling 
system to replace consumptive and non~CODllUlllptivc losses. In general, the cooling water system 
operates to support electrical generation. AIFs for 2015 through 2017 are provided in Section 3.0. 

Of the design intake flow withdrawn from the Ohio River, approximately 97% of this is used in the 
system as makeup water fur non-contact cooling purposes. Therefore, approximately 3% of intake water 
is used for other process u~ and no volume of intake water is used fur contact cooling. Cooling water is 
recirculated for use in the cooling towers. Thus, no amount of cooling water is recycled fur use in plant 
processes or manufacturing (and no "process water" or gray water is recycled for use in cooling.) 

Since the intake water is used for cooling purposes as part of closed-cycle cooling and not as process 
water, the water withdrawal from the Ohio River is minimized. A description and calculations regarding 
the percai.t reduction in cooling water intake flow achieved with closed-cycle cooling are discussed in 
Section 5.23. 

5.2 l>EslGN AND ENGINEERING CAlcUI.ATIONS 

Regulatory requirement at §122.2J(r)(5)(ii): "Design and engineering calculations prepared by a 
qualified professional and supporting data to aupport the description required by paragraph (r)(5)(i) of 
this section" 

5.2.1 DESIGN INTAKE FLOW 

TheDJF is provided in Section 3.3. 
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5.2.2 THROUGH-SCREEN VELOCITY 

The through-screen velocity of the traveling water screens was calculated under normal and low water 
elevations under DIF and maximum A1F conditions. 

WlltC'l" Elevation 

DIF 0.26 FPS 0.59:FPS 
MaiimumAIF 0.23 FPS 0.53FPS 

Calculations of the Through-screen Velocity are provided in Section 10 - see Attachment B. 

5.2.3 PERCENT REDUCTION IN COOLING WATER 

Beaver Valley utilizes two hyperbolic, natural draft cooling towers, one tor each unit, as part of the 
circulating water system (FENOC 2014a). Due to the operation of the cooling towers, cooling water 
intake flow reductions are achieved through minimiz.ed makeup water withdrawals when compared to 
plant circulating water flow. Additional flow reduction is recognized during plant outages and planned 
maintenance activities. The Unit I cooling tower is typically operated at 1.8 cycles of concentration, and 
the Unit 2 cooling tower is typically operated at 2.6 cycles of concentration (FirstEnergy 2018). The 
percent of flow reduction is listed in Table 5-2. 

Table 5-l: Pen:ent Reduction '" Flow 

Cooling Water Intake Flows Perren\ Flow !'!eduction 

-Plant circuiama Flow--1,461 MGD 
DIF- 92.2 MGD 93.7% 

AIF-82.2 MGD 94.4% 

Percent reduction in flow calculations are provided in Attachment B - CaJculations. 

5.2.4 PROPORTION OF THE SOURCE WA TERBODY WITHDRAWN 

Table 5-3 shows the proportion of the source water body withdrawn on an average monthly basis. The 
maximum percentage of the waterbody withdrawn (1.28(1/o) occurs in September. 
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70,764 985 
52,097 57.92 89.6 0.17" 
31,487 56.76 87.8 0.28" 

June 42,851 66 .23 102..5 0.24" 
Ju 29,947 69.19 107.0 0.36" 

August 10,513 79.07 122-3 116'6 
Se tember 9,309 76.98 119.1 1.28" 

October 20 299 53.99 83.S 0.41" 
November 23,514 68.00 105.2 0.45% 
December 46,379 55.85 86.4 0.19% 

2015 - 2016 Average Ohio River Flow from USOS (2018d) 
2 Source: Monthly avenge intake flow at Beaver Valley for 201 S-2016 (FirstEnergy 20 I 8) 

5,3 ExlSTING IMPINGEMENT AND ENTRAINMENT TECHNOLOGIES 

Regulatory requirement at §122.21(r)(5)(ii): "Description of ezuting impingement and entrainment 
technologies or operational measures and a summary of their performance, including but not limited to 
reductions in impingement mortality and entrainment due to intake location and reductions in total water 
withdrawals and usage" 

Beaver Valley operates a closed-cycle cooling system as defined at §125.92 to minimi7.C makeup and 
blowdown flows ~m the Ohio River to support non-contact cooling water uses at the facility. As such, 
Beaver Valley meets best technology av&1lable (BTA) standards for impingement mortality at 
§125.94(~)(1) and BTA for entrainment under Best Professional Judgment Use of the cooling towers 
provides up to a 94.4% reduction in AIFs required for the :tacility. In addition to the operation of the 
closed-cycle recirculating system. the Beaver Valley CWIS has a through-screen velocity ofless than 0.5 
fps at nonnal river water elevation at both Dlf and maximum A1F 
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6.0 §122.21(r)(6) - CHOSEN METHOD OF COMPLIANCE WITH IMPINGEMENT 

MORTALITY STANDARD 

Regulatory requirement at §122.2l(r)(6) requires FirstEnergy to discuss the chosen method of 
compliance with the impingement mortality standard/or Beaver Valley. Facilities must either select one 
of the seven alternatives oJ 125.95(c)(]) through (1) unless the facilities qualifzesfor an exemption or less 
stringent standards. The owner/operator must identify the chosen compliance method for the entire 
facility; alternatively, the applicant must identify the chosen compliance method for each cooling water 
intake structure at its facility. 

Beaver Valley utilizes two hyperbolic, natural draft cooling towers, one for each unit, as part of the 
circulating water system (FENOC 2014a). Due to the operation of the cooling towers, cooling water 
intake flow reductions are achieved through minimized makeup water withdrawals when compm-ed to 
plant circulating water flow. The percent reduction in flow, assuming a total design flow of 1,014,800 
GPM (1,461 MGD) (FENOC2014a; 2018) is approxi:nately 93.7% for DIF and 94.4% for AIF. The Unit 
I cooling tower is typically operated at 1.8 cycles of concentration, and the Unit 2 cooling tower is 
typically operated at 2.6 cycles of concentration (FintEnergy 2018). Given that Beaver Valley operate21 a 
closed-cycle cooling system as defined at §125.92, it meets BTA standards for impingement mortality at 
§ 125 .94( c)(l ) and BT A for entrainment under Best Prof-essional Judgment. 

In addition to the operation of the closed-cycle recirculating system, the Beaver Valley CWIS has a 
through-screen velocity of less than 0.5 fps at normal river water elevation at both DIF and maximum 
AIF. 

Additionally, compliance may be met by retirement, as FirstEnergy has announced potential plans to 
retire the Beaver Valley facility in 2021. If this were to occur, no further impingement mortality 
reductions would be required. 
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7.0 §122.21(r)(7) • ENTRAINMENT PERFORMANCE STUDIES 

Regulatory requirement at §122.21 (r)(l): "The owner or operator of an existing facility must submit any 
previously conducted studies or studies obtained from other facilities addressing teclmology efficacy, 
thrm,gh-facility entrainment survival, a,id other entrainment str¥iiu . ..4~ such submittab must include a 
descr;ption of each study, together with underlying data, and fl summary of any conclwlons or results. 
Any studies conducted at other locations 1ffll.fl include an explanation as to why the data from other 
locations are relevant and representative of conditions at your facility. In the case of studies more than 
10 years old, the applicant must explain why the data are still relevant and representative of conditions at 
the facility and explain how the data should be interpreted using the definition of entrainment at 40 CFR 
125.92(h). " 

No previously conducted studies or studies from other nearby facilities addressing technology efficacy, 
through-mcility e:ntraimrient survival, or other entrainment studies applicable to Beava- Valley are 
available. Beaver Valley uses cooling towers, which ere part of closed-cycle recirculating systems as 
defined in 40 CFR 125.83. The withdrawn CWA § 316(b) Phase II Rule for existing filcilities stated that 
ciosed-cycle recirculatmg systems were deemed to have met the applicable performance standards for 
both impingement mor1ality and entrainment and were not required to demonstrate further the 
achievement of perfonnance s1andards. Facilities with closed-cycle recirculating systems were not 
required to submit a Proposal for Jnfonnation Collection or a Comprehensive Demonstration Study. 
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8.0 §122.21(r){8) - OPERATIONAL STATUS 

8.1 NARRATIVE DESCRIPTION OF POWER PRODUCTION 

Regulatory requiremenJ at §J22.2l(r)(8)(i): "For power production or steam generation, descriptions of 
individual unit operating status including age of each uni~ capacity utilization rate (or equivalent) for the 

previous 5 years, including any extended or unusual outages that significantly affect current data for 
flow, impingement, entrainment, or other factors, including identification of any operating unit with a 
capacity utilization rate of less than 8 percent averaged <JVer a 24-month block contiguous period, and 
any major upgrades completed within the last JJ years, including but not limited to boiler replacement, 

condenser replacement, turbine replacement, or changes to fael type" 

Beaver Valley's two nuclear-powered generating units, Unit I 1111d Unit 2, have been licensed since 1976 
and 1987, respectively (FirstEnergy Generation 2016). Beaver Valley is a load following plant that 
normally operates year-round to produce electrical power, except for scheduled outages (FirstEnergy 
2018). Typically, the units are on separate, alternating outage schedules where one unit is shut down 
every 18 months for approximately 26 days. Based on annual operations from 2013 through 2017, Beaver 
Vall~y's average net facility capacity utilization rate was 94.5%. In general, the surface water withdrawal 
system operates to support electrical generation with no seasonal changes (FirstEnergy 2018). 

Beaver Valley unit capacity factors are in lib'ted in Ta~Je 8-1 for the Jast fwe years (FirstEnergy 2018). 
These values are based on gross electrical genaation as a ratio of actual generation produced divided by 
the rated generation value at Beaver Valley's average annual ambient conditions. 

T bl 8 1 Cs ·ty Util~tlon F to • 
\l<!ar Capacity UlilizatK>n Factor 1%) 

Unit l Unit2 

2013 89.11 100.85 

2014 95.69 91.83 

2015 91.86 91.52 

2016 9247 98.98 

2017 100.9 92.24 

A\lerage 94,01 95.08 

The following major upgrades (i.e., to boilers, condensers, turbines, fuel type, etc.) have been completed 
at Beaver Valley within the previous 15 years (FirstEnergy 2018): 

• October 2006 - Beaver Valley Unit l Steam Generator Replacement 28 MWe 

• December 2012 - Beaver Valley Unit 2 Low Pressure Turbine Rotor Replacement 33 MWe 
(effective in Jan. 2014) 

• December 2013 - Beaver Valley Unit l Low Pressure Twbine Rotor Replacements 39 MWe 
(effective in Jan. 2015) 
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8.2 DESCRIPTIONS OF UPRATES AND USNRC RELICENSING 

Regulatory requirement at §122.21 (r)(8)(ii): "Descriptions of completed, approved, or scheduled uprates 
and Nuclear Regulatory Commission reliceming status of each unit at nuclear facilities" 

The following upratcs have occurred in the past 15 years (FirstEnergy 2018); 

• 2002 - Measurement Uncertainty Recapture (MUR) Power Uprate Beaver Valley Unit 1 and 
Beaver Valley Unit 2 (Leading Edge Flow Meter [LEFM] Appendix K Uprate) 

• 2006- Beaver Valley Unit I: 5% Extended Power Uprate(effective in Jan. 2007 MOR) 

• 2008 - Beaver Valley Unit 2: 5% Extended Power Uprate (effective in Jan. 2009 MOR) 

Both Units 1 and 2 have been approved to maintain USNRC liceosing for an additional 20 years put their 
original licenses. Unit! license ends Jan. 29, 2036. Unit 2 license ends May 27, 2047. 

8.3 NEW UNIT PlANS AND SCHEDULES 

Regulatory requiremenl at §122.21(r)(8)(v): "Descriptions of p/aM or schedules for any new units 
planned within the next 5-years" 

There are no plans 9f schedules for new units at Beaver Valley within the next five yCllll'B. 
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• Aerial View Satellite Image; Source: Google Maps. 2018. 
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• Mussel SurveyTransectand Bottom Characterization Maps; EnviroScience. 2013. 
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May23,2018. 

• AECOM Request Letter to PennS)'lvania Fish and Boat Commission. Dated May 23, 2018, 
re: PNDI-657834. 
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Beaver Valley Power Station Units 1 and 2 
License Renewal Application 

A pendix E - EnvlronmentaJ Report 

FIGURE 2.1-3 
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AECOM 
Conshohocken, PA 

FlratEner1y 
Beaver Valley Power Station 

C.WA316(b) 

THROUGH-SCREEN VELOCITY 

PREPARWfOR 

First EnelJY 
Be11ver Valley Power Station 

Pr9parec1By: Date: 

6/26/2018 Susan Ambler, PE 
Project Enslneer 

Reviewed By: 
Tom Kaley 
Staff Engineer 

Approved By: 

Rev. 

0 

Joella Posey, PE 
Principal Engineer 

Date 

7/10/2018 

Prepared 
bv 

SEA 

Date: 

7/6/2018 

Date: 

7/lD/2018 

Reviewed 
bv 
TK 

Approved by 

JP 



Celculatlon Purpose: 

CWA 316 (b) Project 

THROUGH-SCREEN VElOCITY 

1. Calculi!te the design and actual through-screen velocities for the cooling water intaJr.e structure. 

2. Determine lfCWA 316(b) performance standards for impingement monaltty are met. 

Calculation Objectives: 

1. Identify the screen physical parameters and Intake flow rates. 

2. Calculate the proportion of open screen area to screen surface area. 

3. Calculate the design and actual through-screen velocities. 

System Description: 
Water is withdrawn from the Ohio River and used primaHly for cooling. Water enters the stnicture via four intake bays oriented parallel to the 

riverbank. The entrance to each bay consists of a 15.3-foot wide by 13.S-foot high opening to the river, extending from the floor of the i!BY at 

elevation 646.0 feet NGVD to elevation 659.5 feet NGVD, 5 feet below oormal pool elevatlon to prevent entry by floating objects. In each intake 

bay, water passes through trash radcs constructed of steeply sloped steel bars spaced horizontally at 3.5-lnch Intervals to prevent entry of coarse 

debrts, then through vertical 0375-inch mesh traveling screens (SO percent open space) for removal of finer debris. 

Calculation Methodology: 

The through-screen velocity wi II be cakulated using the followtng formulas adapted from Panmntz. 1988. 

where: 

Q = flow rate in gallons per minute (gpm) 
V = through-screen velocity In feet per second (fps) 

WO = water depth in feet (ft) 
OA = proportion of screen open area to total screen area 

TW = nominal screen tray width in ft 

(Formula 1) 

K •constant• 396 for through-flow green, or 740 for dual-flow screen 

and OA= (W XL)/ ((W + D). (L+ d)) 

where: 

d ,. screen horizontal (shute) wire diameter In Inches (In) 

D • screen vertical (warp) wire diameter (In) 

W = width of screen opening (In} 

l • vertical length of screen opening (In) 

(Formula 2) 

Impingement mortality standard will be met if the throusti-screen velocity Is equal to or less than 0.5 feet per second. 



CWA 316 (bl Project 

THROUGH...stREEN VELOCITY 

Design Inputs: 

1. •· Design Intake Flow 
Design Water Withdrawal Rate 

Riller Water Pumps 

River Water Pumps 

Raw Water Pumps 

Service Water Pumps 

Service Water Pumps 

Total 

1. b. Actual Intake Flow 
Maximum Actual Intake Flow 

2. Number ofscreens 

92.2 MGD 

13 MGD 
13 MGD 

23 MGD 

22 MGD 

22 MGD 

92.2 MGD 

142.6 CFS 

82.2 MGD 
127.2 CFS 

3a. Design Water Wlthdrawiil Rate (per screen) 
3b. Actual Water Withdrawal Rate (per screen) 

4. Screen Width 

5. Screenhouse Floor Elevation 

6. Pool Elevation -normal 

Pool Elevation -minimum 

Pool Elevation -top of skimmer wall 

7. Water Helsht(Depth)-normal 

Water Height (Depth) -low 

Water Height (Depth) -top of skimmer wall normal WL 

Water Height (Depth) ·top ofsklmmer wall minimum WL 

8. Mesh Size (Square) 

9. Wire Size - shute and warp 

10. Wire Width 

11. Intake Width 

12. TWS Port Width 

Assumptions: 
1. No changes to as-built configuration after dates of references used. 

2. All intake screens are normally in service. 

4 
16,000 GPM 

14,273 GPM 

14.0 feet 
646.0 feet 

664.5 feet 

654.0 feet 

659.5 feet 

18.5 feet 

8.0 feet 

13.5 feet 

8.0 feet 

0.375 Inch 

12 GaugeW&M 

0.1055 inch 

61.2 feet 

153 feet 

3. The constant for Formula 1 indudes units conversion (gpm to cfs) and screen efficiency factors. 

4. The design flow Is conservative assuming that aU pumps are operating 24 hours per day. 

5. The actual Intake flow is based on average flow from the references. 

6. The wire size Is Washburn & Moen gauge. 
7. Approach velocity Is equal to port velocity and Is just outside of trash radcs In body of water. 

8. Intake, screen, and TWS port widths are estimated from the references. 

References Used: 

64,000 GPM 

9,000 GPM (Refl) 
9,000 GPM (Ref 1) 

16,000 GPM (Refl) 

15,000 GPM (Refl) 
15,000 GPM (Refl) 

64,000 GPM 

57,092 GPM (Ref2) 

(Ref 1) 

(Ref4) 

(Ref 1) 

(Ref 1) 

(Refl) 

(Refl) 

(Ref 1) 

(Ref4) 

(Ref4) 

(Refs) 

(Ref SJ 

1) U.S. Nuclear Regulatory Commission (USNRC). 2007. Seaver Valley Power Station Units 1 and 2 License Renewal Application Appendix E­
Envlronmental Report. 

2) 2015 - 2017 Monthly Cooling Water Intake Volumes for completion of U.S. Depatment of Energy Power Plant Operations Report Forms, 
provided by FirstEnergy 2017 /2018. 

3) Rex Chainbelt Inc. 1960. Drawing No. H65704-l. Rev 3. Traveling Water Screens General Arrangement. Duquesne Ught Company. Beaver 
Valley Power Station. 

4) Atlas Manufacturing Co. 2017. Drawing No. SP17-485. Rev 5. Traveling Water Screen General Arrangement. First Energy Nuclear Operating 

Company. Beaver Valley Power Station. October 2, 2017. 

5) Beaver Valley Power Station, Procedure No. BVBP-ENV-001, Page 24, Attachment E - Intake Structure. 



Summa_ry and Conclusions: 

De-sign lntakl! flow: 

CWA 316 (b) Project 

THROUGH-SCREEN VELOCITY 

l . The calculated design through-screen velocity for the C:WIS Is 

2. The calculated velocity at the face of the intake structure (for area of Influence evaluation) Is 

3. The calculated velocity at the face of the bar racks (for area of Influence evaluation) ls 

4 The calculated velocity in each TWS port is 

ACtJJal Intake Flow: 

1 The Clllculated actual through-screen velocity for the CWIS Is 

2. The Clllculated velocity at the face of the Intake structure (for area of Influence evaluation) is 

3 The calculated velocity at the face of the bar racks {for area of influence evaluation) Is 

4 The calculated velodty In each TWS port is 

0.26 fps (NormalWL) 

0.59 fps (Minimum WL) 

0.13 fps (NormalWL) 

0.29 fps (Minimum WL) 

0.13 fps (Normal WL) 

0.29 fps (Minimum Wl) 

o.13 fps INormalWL) 

0.29 fps (Minimum WL) 

0.23 fps (NormalWL) 

o.s, fps (Minimum WL) 

0.11 fps (NormalWL) 

0.26 fps (Minimum Wl) 
0.11 fps (NormalWL) 
0.26 fps (Minimum wt) 

0.11 fps (NormalWL) 

0,26 fps (Minimum WL) 



CWA 316 (bl Project 

THROUGH-SOIEEN vnocnv 

C1lail1tlon1: 

l. Screen Physical Parameters and Intake Row Rates 

Formulas Used: 
none 

Given: DIF 
Q= 16,000 GPM per screen 

D=d= 0.1055 in 
W=L= 0.375 in 

highWD= 18.5 ft 
lowWD- 8.0 ft 

Kao 396 
TW• 14.0 ft 

Calcul■te: 

N/A 
2. Proportion of Open Screen Area to Total Screen Area 

Formulas Used: 
Formula 2 

Given: 
screen parameters as above 

Calculate: 

OA• (W JC L)/ ((W+0) • (L+ d)) = 0.&091 

3. Throuct,-screen Veloc:ltles 

Formulas Used: 
Formula 1 

Given: 
screen parameters as above and calculated screen open area proportion 

C■lculate: 

DIF 
0.26 fps 
0.59 fps 

14,273 
0.1055 
0.375 

18.5 
8.0 

396 
14.0 

nonnalWL 
minWL 

AIF 
GPM per screen 
in 
In 
ft 
ft 

ft 

Alt' 

0.23fps 
0.53 fps 

lnormalWL 
lminWL 



CWA 316 (b) Project 

THROUGH-SCREEN VELOCITY 

Calculations: 

a. Veloclty at Face of Intake Structure 

Formulas Used: 

Area at Face of Intake Structure • (Intake Width) x (Water Depth) 

Velocity., (Withdrawal Rate)/ (Area 11t Face of Intake Structure) 

Given: 

parameters as ln Input section 

Area of Intake Structure= 

Velocity • 

S. Velocity at Face of Bar Rack 

Formulas Used: 
A~a 11t F11ce of Bar Rack= (Bar Rack Width) x (Water Depth) 

Velocity= (Withdrawal Rate)/ (Area at Face of Bar Rack) 

Given: 

parameters as in input section 

Calculate: 

Area of Bar Rack • 
Velocity= 

6, VelDdty In Travenng Water Sa-een Port 

Formulas Used: 
Area of'TWS Port " (TWS Port Width) x (Water Depth) 

Velocity = (Withdrawal Rate) / (Area of TWS Port) 

Given: 
parameters as In Input section 

Calculate: 

Area of TWS Port " 
Velocity = 

1132 
0.13 

489 
0.29 

1132 
0.13 

489 
0.29 

283 
0.13 

122 
0.29 

DIF 

ft2 
normalWL 

fps 

ft2 
fps 

mlnWL 

DIF 

ft2 
normalWL 

fps 
ft2 

minWL 
fps 

DIF 

tt2 normalWL 
fps 

ft:2 mlnWL 
fps 

Alf 

1132 te normalWL 
0.11 fps 

489 ft2 
mlnWL 

0.26 fps 

AIF 

' 1132 ft2 
normalWL 

0.11 fps 

489 ft2 
mlnWL 

0.26 fps 

AIF 

283 ft2 
normal WL 

0.11 fps 

122 ft2 
minWL 

0.26 fps 



' • 

FirstEnergy 
Beaver Valley Power Station 

Percent Flow Reduction Calculation 

Design Inputs: 
Plant Circulating Water (CW) Flow: 1,461 MGD 

1,014,800 gpm 
92.2 MGD 

82.2 MGD 

Design 

Total Withdrawal: 

Assumptions: 

Average Circ. Water Flow 
Design Intake Flow 

Maximum Actual Intake Flow 

1. All pumps, screens, and ports are in continuous service and function similarly. 
2. Flow rates are pump design maximum and are most conservative. 
3. Plant CW Flow and DIF Includes screen wash water, but not backup water use. 

References: 

(Ref 1) 

(Ref 1) 

(Ref 2) 

(Ref3) 

1. Unit 2- Chapter 10 of the Unit 2 Updated Final Safety Analysis Report; Unit 1 • Communication with 
FirstEnergy 2018. 

2. U.S. Nuclear Regulatory Commission (USNRC). 2007. Beaver Valley Power Station Units 1 and 2 License 

Renewal Appllcation Appendix E - Environmental Report. 

3. 2015 - 2017 Monthly Cooling Water Intake Volumes for completion of U.S. Department of Energy Power 

Plant Operations Report Forms, provided by FirstEnergy 2017/2018. 

Calculatlon: 
Withdrawal as a Percent ot Plant cw = {Total Withdrawal / Plant CW) X 100 
Percent Reduction = 100% - Withdrawal as a Percent of Plant CW 

Design Intake Flow 

Actual Intake Flow 

Prepared By: 

AECOM 
Conshohocken,PA 
September 2018 

Withdrawal as a Percent of Plant CW: 
Percent Reduction: 

Actual Withdrawal as a Percent of Plant CW: 
Percent Reduction: 

6.3% 
93.7% 

5.6% 
94.4% 
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In Reply Refer To: 

United States Department of the Interior 

FISH AND WILDLIFE SERVICE 
Pennsylvania Ecological Services Field Office 

110 Radnor Road Suite IO l 
State College, PA 1680 I· 7987 

Phone: (814) 234-4090 Fax: (814) 234-0748 

http://www.fws.gov/nor1heastLpafo/ 

Consultation Code: 05E2PA00-2018-SLl-1049 
Event Code: 05E2PA00-2018-E-04587 
Project Name: Beaver Valley Power Plant 316(b) Compliance 

May 22, 2018 

Subject: List of threatened and endangered species that may occur in your proposed project 
location, and/or may be affected by your proposed project 

To Whom It May Concern: 

The enclosed species list identifies threatened, endangered, proposed and candidate species, as 
well as proposed and final designated critical habitat, that may occur within the boundary of your 
proposed project and/or may be affected by your proposed project. The species list fulfills the 
requirements of the U.S. Fish and Wtldlife Service (Service) under section 7(c) of the 
Endangered Species Act (Act) of }973, as amended (16 U.S.C. 1531 et seq.). 

New infonnation based on updated surveys, changes in the abundance and distribution of 
species, changed habitat conditions, or other factors could change this list. Please feel free to 
contact us if you need more current information or assistance regarding the potential impacts to 
federally proposed, listed, and candidate species and federally designated and proposed critical 
habitat. Please note that under 50 CFR402.12(e) of the regulations implementing section 7 of the 
Act, the accuracy of this species list should be verified after 90 days. This verification can be 
completed fonnally or informally as desired. The Service recommends that verification be 

completed by visiting the ECOS-IPaC website at regular intervals during project planning and 
implementation for updates to species lists and infonnation. An updated list may be requested 
through the ECOS-IPaC system by completing the same process used to receive the enclosed list. 

The purpose of the Act is to provide a means whereby threatened and endangered species and the 
ecosystems upon which they depend may be conserved. Under sections 7(a)(l) and 7(aX2) of the 
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are re.quired to 
utilize their authorities to cany out prognuns for the conservation of threatened and endangered 
species and to determine whether projects may affect threatened and endangered species and/or 
designated critical habitat. 



05/22/2018 Event Code: 05E2PA00-2018-E-04587 

A Biological Assessment is required for construction projects (or other undertakings having 
similar physical impacts) that are major Federal actions significantly affecting the quality of the 
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2) 
(c)). For projects other than major construction activities, the Service suggests that a biological 
evaluation similar to a Biological Assessment be prepared to determine whether the project may 
affect listed or proposed species and/or designated or proposed critical habitat. Recommended 
contents of a Biological Assessment are described at 50 CFR 402.12. 

2 

If a Federal agency determines, based on the Biological Assessment or biological evaluation, that 
listed species and/or designated critical habitat may be affected by the proposed project, the 
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service 
reco~ends that candidate species, proposed species and proposed critical habitat be addressed 
within the consultation. More information on the regulations and procedures for section 7 
consultation, including the role of permit or license applicants, can be found in the "Endangered 
Species Consultation Handbook" at: 

http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF 

Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle 
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require 
development of an eagle conservation plan (http://www.fws.gov/windenergy/ 
eagle__guidance.html). Additionally, wind energy projects should follow the wind energy 
guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and 
bats. 

Guidance for miniroizine impacts to migratory birds for projects including communications 
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http:// 
www.fws.gov/migratorybirds/CurrentBirdlssues/Haz.ards/towers/towers.htm; http:// 
www.towerkill.com; and http:/ /www.fws.gov/migratorybirds/CurrentBirdissues/Hazards/towers/ 
comtow.html. 

Any activity proposed on National Wildlife Refuge lands must undergo a "Compatibility 
Determination' conducted by the Refuge. Please contact the individuaJ Refuge to discuss any 
questions or concerns. 

We appreciate your concern for threatened and endangered species. The Service encourages 
Federal agencies to include conservatioµ of threatened and endangered species into their project 
planning to further the purposes of the Act. Please include the Consultation Tracking Number in 
the header of this letter with any request for consultation or correspondence about your project 
that you submit to our office. 

Attachm.ent(s): 

• Official Species List 

• USFWS National WIidlife Refuges and Fish Hatcheries 



.05/22/2018 Event Code:-05E2PA00-2018-E-04587 

Official Species List 
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action". 

This species list is provided by: 

Pennsylvania Ecological Services Field Office 
110 Radnor Road Suite 10 I 
State College, PA 16801-7987 
(814) 234-4090 



05/22/2018 Event 9,od_e: !}5E2PA0Q--2018-E-O,f587 

Project Summary 
Consultation Code: 05E2PA00-2018-SLl-1049 

Event Code: 

Project Name: 

Project 'Iype: 

05E2PA00-2018-E--04587 

Beaver Valley Power Plant 3 l 6(b) Compliance 

POWER GENERATION 

Project Description: To determine the risk of impingement or entrainment of federally 
protected species at the Beaver Valley Power Plant 

Project Location: 
Approximate location of the project can be viewed in Google Maps: https:// 
www.google.com/maps/place/40.624498599024506N80.435348657l 5333W 

Counties: Beaver, PA 

2 



05122/2018 Event Code: 05E2PA00-2018-E--04587 3 

Endangered Species Act Species 

There is a total of 2 threatened., endangered, or candidate species on this species list. 

Species on this list should be considered in an effects analysis for your project and could include 

species that exist in another geographic area. For example, certain fish may appear on the species 

list because a project could affect downstream species. 

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA 

Fisheries1, as USFWS does not have the authority to speak on behalf of NOAA and the 

Department of Commerce. 

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 

within your project area under this office's jurisdiction. Please contact the designated FWS office 

if you have questions. 

1. NOAA Fisherie5. also known as the National Marine Fisheries Service (NMFS), is an 

office of the National Oceanic and Atmospheric Administration within the Department of 

Commerce. 

Mammals 

NAME 

Indiana Bat Myotis soda/is 
There is final critical habitat for this species. Your location is outside the critical habitat. 

Species profile: https;//ecos.fws.govlCCJ!lspecjes/5949 

Northern Long-eared Bat Myotis septentrionalis 
No critical habitat has been designated for this species. 

Species profile: https://ecos.fws.~ov!C((p/specjes/9045 

Critical habitats 

STATUS . . 

Endangered 

Threatened 

THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE"S 

JURISDICTION. 



~vent Code: 0§~2PA00-20187~-p458? 

USFWS National Wildlife Refuge Lands And Fish 
Hatcheries 
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a 
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to 
discuss any questions or concerns. 

REFUGE INFORMATION WAS NOT AVAILABLE WHEN THIS SPECIES LIST WAS GENERATED. 
PLEASE CONTACT THE FIELD OFFICE FOR FURTHER INFORMATION. 



Pennsylvania Department of Conservation and Natural Resources Project Search ID: PNDl-357834 
PNDI Receipt: project_receipt_beaver_ valley_nuclear_pow_657834_FINAL_ 1.pdf 

1. PROJECT INFORMATION 

Project Name: Beaver Valley Nuclear Power Station 

Date of Review: 5/23/2018 01:21:10 PM 

Project Category: Energy Storage, Production, and Transfer, Energy Production (generation), Nuclear Power 

Plant -- maintenance, modification, or expansion 

Project Area: 2.19 acres 

County(s): Beaver 

Township/Municipality(s): SHIPPINGPORT 

ZIP Code: 15050 
Quadrangle Name(s): HOOKSTOWN; MIDLAND 
Watersheds HUC 8: Upper Ohio 
Watersheds HUC 12: Slxmlle Run.Ohio River 

Decimal Degrees: 40.624673, -80.435100 
Degrees Minutes Seconds: 40° 37' 28.4621" N, 80° 26' 6.3594" W 

2. SEARCH RESULTS 

Agency Results 
PA Game Commission No Known Impact 

PA Department of Conservation and No !(nown Impact 
Natural Resources 

PA Fish and Boat Commission Potential Impact 

U.S. Fish and Wildlife Service ~nservatlon Measure 

Response 
No Further Review Required 

No Further Review Requi,red 

FURTHER REVIEW IS REQUIRED, See 
Agency Response 

No Further Review Required, See Agency 
Comments 

As summarized above, Perinsylvanla Natural Qiversity lnvertory (PNDI) records indicate there may be potential 
Impacts to threatened and endangered and/or speci.;tl con_cem species and resources within the pro.rect area. If the 
response above indicates "No Further Review Required" no additiona, communication with the respective agency Is 
required. If the response is "Furt)"ler Review R.equ1red" or "See Agency Response," refer to the appropriate agency 
comments below. Please see the DEP Information Secti~m of this receipt if a PA Department of Environmental 
Protection Permit 1s required. 
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Beaver Valley ~uclear Power Station 

Buffered Project Boundary 
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0 Project Boundary 

0 Buffered Project Boundary 

Beaver Valley Nuclear Power Station 

◊ 
J 

~ Ll)IIH' Credits: Soun:•: Elrl. HERE, O.Lonne, lnllnnep, Increment P COip., 
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Project Search ID: PNDl-657834 
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3. AGENCY COMMENTS 
Regardless of whether a DEP permit is necessary for this proposed project, any potential impacts to threatened 
and endangered species and/or special concern species and resources must be resolved with the appropriate 
jurlsdlctlonal agency. ·In some cases, a permit or authorization from the jurisdictional agency ·may be needed if 
adverse Impacts to these species and habitats cannot be avoided. • 

These agency determinations and responses are valid for two yeans (from the date of the review), and are 
based on the project information that was provided, including the exact project location; the project type, 
description, and features; and any responses to questions that were generated during this search. If any of the 
foll~wlng change: 1) project location, 2) project size or configuration, 3) project type, or 4) responses to the 
questions that were asked during the online review, the resu~ of this review 1;1re not valid, and the review must 
be searched again via the PNDI Environmental Review Tool and resubmitted to the jurisdictional agencies. The 
PNDI tool is a primary screening tool, and a desktop review may reveal more or fewer impacts than what is listed 
on this PNDI receipt The jursidictional agencies strongly advlae against conducting surveys for the species 
listed on the receipt prior to consultation with the agencies. 

PA Game Commission 
RESPONSE: 
No Impact is anticipated to threatened and endangered s~ies and/or special concern species and resources. 

PA Department of Conservation and Natural Resources 
RESPONSE: · 
No Impact !s anticipated to tl')reatened and endangered species and/or special concern species and resources. 

PA Fish and Bc:,at Commission 
RESPONSE: 
Further review of this project is necessary to resolve the potential impact(s). Please send project information to this 
agency for review (see WHAT TO SEND) 

PFBC Species: (Note: The Pennsylvania Oonseryatlon Explorer tool Is a primary screening· tool, and a desktop review 
may reveal more ·or fewer species than what is llsted below.) • 

i ..... _-~ - - -·:~ .. ; >•~: '".,;:;;.:.:-c.: •• ·- ---:-;--- • - ·:,.:.:t •-.:: \ ·.~-- . ~· ,r.~ ~ • _ ... -.- - ~ •'T •-: - ,; .::r.-~-~-::. •·:-~-:~_ .. -~ .. :.-': 
=5ctenttflct,tame f. - ., '•·· ·,.,, ,_ColnJncmName ,···'·:·'·:· · · , ,, Cu~~tut, ' • •· . + -· _ •· · 

Leptodea fragllls Fragile Papershell Special Concern Specie_s* 

Obliquaria reflexa Th~horn W&rtybaek 

Quadrula quadrula Mapleleaf 

Truncilla donaciformis Fawnsfoot 

U.S. Fish and Wildlife Service 
RESPONSE: 

Special Concen:i Speci_es"'. 

Special Concern Species* 

Special Concern Species* 

Conservation Measure: Voluntary Implementation of the following recommendations will contribute to the conse,vatlon 
and recovery of endangered and threatened species. - In order to maintain or improve water quality for endangered 
aquatic species, retain (or restore, if not already present) a 100- to 300-foot wide buffer on each side of the waterway 
(river, stream, creek) or waterbody (lake). Avoid construction, earth disturbance, and chemical application in this buffer. 
The buffer should be Vegetated with native plant species. When adequately vegetated, this upland buffer will act to 
stabilize the streambanks (preventing or minimizing erosion), and filter pollutants (e.g., sediment, fertilizers, pesticides, 
road salt, oll). Where streambanks have become badly eroded (e.g., due to removal of native riparian vegetation), 
streambank fencing and/or bioengineering restoration techniques are recommended (geotextile, root wads, vegetative 
stabilization), rather than rlprapplng the streambanks; removing gravel bars; or attempting to dredge, ditch, channelize, 
or widen the stream. 
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Pennsylvania Department of Conservation and Natural Resources Project Search ID: PNDl--657834 
PNOI Receipt project_receipt_beaver_valley_nuclear_pow_657834_FINAL_ 1.pdf 

• Special Concern Species or Resource - Plant or animal species classified as rare, tentatively undetermined or 
candidate as well as other taxa of conservation concern, significant natural communities, special concern populations 
(plants or animals) and unique geologic features. 
•• Sensitive Species - Species Identified by the jurlsdictlonal agency as collectible, having economic value, or being 
susceptible to decline as a result of visitation. 

WHAT TO SEND TO JURISDICTIONAL AGENCIES 

If project information was requested by one or more of the agencies above, upload• or emair the following 
information to the agency(s). Instructions for uploading project materials can be found .ber.e. This option provides the 
applicant with the convenience of sending project materials to a single location accessible to all three state agencies. 
Alternatively, applicants may email or mail their project materials (see AGENCY CONTACT INFORMATION). 
*Note: U.S.Fish and Wildlife Service requires applicants to mail project materials to the USFWS PA field office (see 
AGENCY CONTACT INFORMATION). USFVVS will not accept project materials submitted electronically (by upload or 
email). 

Check-Hat of Minimum Materials to be aubmltted: 
__ Project narrative with a description of the overall project, the work to be performed, current physical characteristics 
of the site and acreage to be impacted. 
__ A map with the project boundary and/or a basic site plan(particularly showing the relationship of the project to the 
physical features such as wetlands, streams, ponds, rock outcrops, etc.) 
In addition to the materials listed above, USFWS REQUIRES the following 
__ SIGNED copy of a Final Project Environmental Review Receipt 

The Inclusion of the following lnfonnatlon may expedite the review process. 
__ Color photos keyed to the basic site plan (i.e. showing on the site plan where and in what direction each photo 
was taken and the date of the photos) 
__ Information about the presence and location of wetlands in the project area, and how this was determined (e.g., 
by a qualified wetlands biologist), if wetlands are present in the project area, provide project plans showing the location 
of all project features, as well as wetlands and streams. 

4. DEP INFORMATION 
The Pa Department of Environmental Protection (DEP) requires that a signed copy of this receipt, along with any 
required documentation from jurisdictional agencies concerning resolution of potential impacts, be submitted with 
applications for permits requiring PNOI review. Two review options are available to permit applicants for handling PNOI 
coordination in conjunction with DEP's permit review process involving either T&E Species or species of special 
concern. Under sequential review, the pem1it applicant performs a PNOI screening and completes all coordination with 
the appropriate jurisdictional agencies prior to submitting the permit application. The applicant will include with its 
application, both a PNDI receipt and/or a clearance letter from the jurisdictional agency if the PNDI Receipt shows a 
Potential Impact to a species or the applicant chooses to obtain letters directly from the jurisdictional agencies. Under 
concurrent review, DEP, where feasible, will allow technical review of the permit to occur concurrently with the T&E 
species consultation with the jurisdictional agency. The applicant must still supply a copy of the PNDI Receipt with its 
permit application. The PNDI Receipt should also be submitted to the appropriate agency according to directions on 
the PNDI Receipt The applicant and the jurisdictional agency will work together to resolve the potential impact(s). See 

the DEP PNDI policy at https·//conservatiooexplorer,dcnr,pa,gov/contentlresources. 
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5. ADDITIONAL INFORMATION 
The PNDI environmental review website is a preliminary screening tool. There are often delays in updating species 
status classifications. Because the proposed status represents the best available information regarding the 
conservation status of the species, state jurlsdictional agency staff give the proposed statuses at least the same 
consideration as the current legal status. If surveys or further information reveal that a threatened and endangered 
and/or special concern species and resources exist in your project area, contact the appropriate jurisdictional 
agency/agencies immediately to identify and resolve any impacts. 

For a list of species known to occur in the county where your project is located, please see the species lists by county 
found on the PA Natural Heritage Program (PNHP) home page (WWW naturalberitage sta.te.pa,us}. Also note that the 
PNDI Environmental Review Tool only contains information about species occurrences that have actually been 
reported to the PNHP. 

6. AGENCY CONTACT INFORMATION 
PA Department of Conaervatlon and Natural 
RNourcea 
Bureau of Forestry. Ecological Services Section 
400 Market Street, PO Box 8552 
Harrisburg, PA 17105-8552 
Email: RA-HeritageReview@pa.gov 

PA Fish and Boat Commission 
Division of Environmental Services 

U.S. Fish and WIidiife Service 
Pennsylvania Field Office 
Endangered Species Section 
110 Radnor Rd; Suite 101 
State College, PA 16801 
NO Faxes Please 

PA Game Commission 
Bureau of VVildlife Habitat Management 

595 E. Rolling Ridge Dr .. Bellefonte, PA 16823 
Email: RA-FBPACENOTIFY@pa gov 

Division of Environmental Planning and Habitat 
Protection 
2001 Elmerton Avenue, Harrisburg, PA 17110-9797 
Email: RA-PGC PNPl@pa gov 
NO Faxes Please 

7. PROJECT CONTACT INFORMATION 

Name:_Kevln M. DeCrlstofer ________________ _ 
Company/Business Name:_AECOM ______________ _ 
Address:_625 West Ridge Pike, Suite E-100 ___________ _ 
City, State, Zip: __ Conshohocken,PA 19428 ___________ _ 
Phone:L610_)_832-7362 ______ Fax:L610_)_832-35D1 __ _ 
Email:_kevin.decristofer@aecom.com. _____________ _ 

8. CERTIFICATION 
I certify that ALL of the project information contained in this receipt (including project location, project 
size/configuration, project type, answers to questions) is true, accurate and complete. In addition, if the project type, 
location, size or configuration changes, or if the answers to any questions that were asked during this online review 
change, I agree to re-do the online environmental review. 

Kevin M. DeCristofer 05/23/2018 

applicant/project proponent signature date 
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A:COM 
Built to deliver a better world 

May 23, 2018 

Kevin DeCristofer, Aquatic Ecologist 

AECOM 

625 West Ridge Pike 

Suite E-100 

Conshohocken, PA 19428 

USA Re: PNDI (PNDl-657834) Project Narrative 

To Whom It May Concern, 

This letter is In response to the Pennsylvania Fish and Boat Commission (PFBC) request for further 

review to determine potential impacts following AECOM's submittal of a Pennsylvania Natural Diversity 

Inventory (PNDI} Project Review. The PNDI was generated In order to determine whether any state 

protected aquatic species are known to, or may occur within the vicinity of the cooling water Intake 

structure of the Beaver Valley Nuclear Power Station Ir:, Shippingport, Pennsylvania and may be subject 

to impingement or entrainment under 316(b) of the Clean Water Act (CWA). Cooling water from the 

Beaver Valley Nuclear Power Station· ls utilized from the Ohio River at approximately Ohio River Mile 

34.8. Approval of CWA 316(b) CWA measures are authorized and regulated by the Pennsylvania 

Department of Environmental Protection (PADEP} under NPDES permit No. PA0025615. This letter is 

Intended to satisfy the project narrative requirement required by PFBC to continue further review. 

AECOM Is currently in the process of preparing a Clean Water Act (CWA) §316(b) 122.21(r}(4) Report. 

This report will be submitted to PADEP in the future as a part of the Beaver Valley Nuclear Power Station 

NPDES permit renewal application. As a part of that (r}(4) report, the risk of impingement or 

entrainment to any federally or state protected species must be evaluated and addressed. The 

purposes of the PNDI request are to determine the risk, if any, of impingement or entrainment to any 

protected species that may occur within the vicinity of the Beaver Valley Nuclear Power Stations Cooling 

Water Intake Structure. 

If there are any further questions regarding the purpose of the PNDI request or the project descriptions, 

please contact me with the Information provided below. A project map is provided below. 

Kevin DeCrlstofer, Aquatic Ecologist 

Kevin.decristofer@aecom.com 

+1-610-832-7362 
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Beaver Valley Nuclear Power Station Cooling Water Intake Location Ohio River Mile 34.8 

~ • ~~-;.~7~. r-:: • ... : • ,. '-''t-;rr-• • ~ .. 

~.s......----..z:;...:.c.....~-.__.:...:...=...__z;.=..Jo,._~_,.___~~·. • ·: ,.;·· , • 
·• •• • • • I 

tation \ 
cture 




