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Appendix A 
Draft Hatchery and Genetic Management Plan: 

Coho Reintroduction Project 
  























































































































































 

Appendix B 
Draft Hatchery and Genetic Management Plan: 

Yakima River Summer/Fall Chinook  
Production Program 

  















































































































































 

Appendix C 
Draft Hatchery and Genetic Management Plan: 

Yakima River Steelhead Kelt  
Reconditioning Program 

  













































































































































































































 

Appendix D 
Bioprogramming Reports and Hatchery 

Operations Schedule Technical Memo:   
Coho, Summer and Fall Chinook  

and Steelhead Kelt  
  

























 

Appendix E 
Water Supply Reports 

  











































 

Appendix F 
Memorandum of Agreement between  

Yakama Nation, BPA, Corps of Engineers  
and Bureau of Reclamation 

  



































































































































































































































































































































































































































http://www.fpc.org/environment/fcounts.asp?fr_cdy=1938&fr_cdm=1&fr_cdd=1&to_cdm=12&to_cdd=31&prj=BON&subbtn=salmon&op=runsum
http://www.fpc.org/environment/fcounts.asp?fr_cdy=1938&fr_cdm=1&fr_cdd=1&to_cdm=12&to_cdd=31&prj=BON&subbtn=salmon&op=runsum








































































 

Appendix G 
Preliminary Design Drawings 
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Appendix H 
Detailed Program Cost Estimates 

  



Appendix H-1.  Updated Prosser Hatchery Conceptual Cost Detail. 
 

Item Quantity Unit Unit Cost Subtotal Contingency Cost 
Division 01 - General Requirements             
Mobilization/Demobilization, Bond, Ins, etc. 1 % 10% $2,329,789 10.0% 2,562,768 
Division 02 - Existing Conditions            $             78,000  
Pond/Netting Demolition 2 EA $7,500.00 $15,000 20.0% 18,000 
Demolition of Existing Metal Raceways 1 LS $40,000.00 $40,000 20.0% 48,000 
Kelt Tank Salvage/Demolition 1 LS $8,000.00 $8,000 20.0% 9,600 
Headbox Salvage 2 EA $1,000.00 $2,000 20.0% 2,400 
Division 03 - Concrete            $           975,804  
Concrete in Place - FC Hatchery Floor Slab - 5" thk. 400  CY $600.00 $240,000 20.0% 288,000 
Concrete in Place - FC Iso-Inc Floor Slab - 5" thk. 12  CY $600.00 $7,200 20.0% 8,640 
Concrete in Place - Coho Hatchery Floor Slab - 5" thk. 270  CY $600.00 $162,000 20.0% 194,400 
Concrete in Place - Kelt Facilty Floor Slab - 5" thk. 80  CY $600.00 $48,000 20.0% 57,600 
Concrete in Place -FC Hatchery Bldg. Footings  50  CY $1,000.00 $50,000 20.0% 60,000 
Concrete in Place - FC Iso-Inc Footings 5  CY $1,000.00 $5,000 20.0% 6,000 
Concrete in Place -Coho Hatchery Bldg. Footings  18  CY $1,000.00 $18,000 20.0% 21,600 
Concrete in Place -Kelt  Facilty Footings  10  CY $1,000.00 $10,000 20.0% 12,000 
Admin Bldg Footing/Stem Wall 206  LF $120.00 $24,720 20.0% 29,664 
Concrete in Place Adult Holding Pond Walls 167  CY $1,000.00 $167,000 20.0% 200,400 
Concrete in Place Adult Holding Pond Slabs 125  CY $650.00 $81,250 20.0% 97,500 
Division 05 - Metals (or FRP)            $           459,600  
FC Hatchery Bldg Platforms, Gratings and Railings 1  LS $165,000.00 $165,000 20.0% 198,000 
FC Iso Inc Bldg Misc Metals 1  LS $15,000.00 $15,000 20.0% 18,000 
Coho Bldg Platforms, Gratings, and Railings 1  LS $110,000.00 $110,000 20.0% 132,000 
Kelt Bldg Platforms, Gratings, and Railings 1 LS $45,000.00 $45,000 20.0% 54,000 
Adult Holding  Screens, Embeds and Railings 1 LS $48,000.00 $48,000 20.0% 57,600 
Division 07 - Thermal and Moisture Protection            $           490,579  
FC Hatchery Building  25,600 SF $8.00 $204,800 20.0% 245,760 
FC ISO Inc  720 SF $8.00 $5,760 20.0% 6,912 
Coho Building 17,200 SF $8.00 $137,600 20.0% 165,120 
Kelt Building  5,184 SF $8.00 $41,472 20.0% 49,766 



Item Quantity Unit Unit Cost Subtotal Contingency Cost 
Admin Building  2,398 SF $8.00 $19,184 20.0% 23,021 
Division 08 - Openings            $           127,200  
FC Hatchery Building - Doors and Windows  1 LS $40,000.00 $40,000 20.0% 48,000 
FC Iso-Inc Building - Doors and Windows  1 LS $6,000.00 $6,000 20.0% 7,200 
Coho Building - Doors and Windows  1 LS $25,000.00 $25,000 20.0% 30,000 
Kelt Building - Doors and Windows   1 LS $15,000.00 $15,000 20.0% 18,000 
Admin Building - Doors and Windows   1 LS $20,000.00 $20,000 20.0% 24,000 
Division 09 - Finishes            $             87,221  
FC Hatchery Building - Floor Selant and Misc Painting 25,600 SF $1.00 $25,600 20.0% 30,720 
FC Iso-Inc Building - Floor Selant and Misc Painting 720 SF $1.00 $720 20.0% 864 
Coho Building - Floor Selant and Misc Painting 17,200 SF $1.00 $17,200 20.0% 20,640 
Kelt Building - Floor Selant and Misc Painting 5,184 SF $1.00 $5,184 20.0% 6,221 
Admin Building - Flooring and Misc Painting 2,398 SF $10.00 $23,980 20.0% 28,776 
Division 11 - Equipment            $        6,832,800  
FC Bldg PRAS Equipment Modules 6 EA $350,000.00 $2,100,000 20.0% 2,520,000 
FC Bldg 30-Foot Dia Dual Drain Tanks and Accessories 12 EA $65,000.00 $780,000 20.0% 936,000 
FC Iso Inc  Bldg Marisource Stacks 28 EA $3,000.00 $84,000 20.0% 100,800 
FC Iso Inc  Bldg Egg Racks 4 EA $8,000.00 $32,000 20.0% 38,400 
FC Iso Inc  Bldg Ozone Disinfection System 1 LS $50,000.00 $50,000 20.0% 60,000 
Coho Bldg PRAS Equipment Modules 4 LS $350,000.00 $1,400,000 20.0% 1,680,000 
Coho Bldg 30-Foot Dia Dual Drain Tanks and Accessories 8 EA $65,000.00 $520,000 20.0% 624,000 
Kelt Bldg PRAS Main Equipment Module 1 LS $200,000.00 $200,000 20.0% 240,000 
Kelt Bldg PRAS QT Equipment Module 1 LS $100,000.00 $100,000 20.0% 120,000 
Kelt Bldg 20-Foot Dia Dual Drain Tanks and Accessories 4 EA $45,000.00 $180,000 20.0% 216,000 
Kelt Bldg 10-Foot Dia Dual Drain Tanks and Accessories 3 LS $20,000.00 $60,000 20.0% 72,000 
FC Hatchery Bldg Flow Meters 6 EA $6,000.00 $36,000 20.0% 43,200 
FC Iso-Inc Building Flow Meters 1 EA $6,000.00 $6,000 20.0% 7,200 
Coho Building Flow Meters 4 EA $6,000.00 $24,000 20.0% 28,800 
Kelt Building Flow Meters 2 EA $6,000.00 $12,000 20.0% 14,400 
Effluent Microstrainer - 40 um 1 LS $65,000.00 $65,000 20.0% 78,000 
Backwash Duplex Pumpstation - 25 gpm 1 LS $45,000.00 $45,000 20.0% 54,000 



Item Quantity Unit Unit Cost Subtotal Contingency Cost 
Division 13 - Special Construction            $        4,660,080  
FC PEMB 25600 SF $75.00 $1,920,000 20.0% 2,304,000 
FC Iso Inc PEMB 720 SF $85.00 $61,200 20.0% 73,440 
Coho PEMB 17200 SF $75.00 $1,290,000 20.0% 1,548,000 
Kelt Facility PEMB 5184 SF $75.00 $388,800 20.0% 466,560 
Admin Building Structure 2380 SF $80.00 $190,400 20.0% 228,480 
Adult Holding Roof Cover 600 SF $55.00 $33,000 20.0% 39,600 
Division 22 - Plumbing            $           236,280  
Water/ Sanitary Plumbing and Fixtures - FC Hatchery 1 LS $75,000.00 $75,000 20.0% 90,000 
Water/ Sanitary Plumbing and Fixtures - Iso Inc Bldg 1 LS $10,000.00 $10,000 20.0% 12,000 
Water/ Sanitary Plumbing and Fixtures - Coho Hatchery 1 LS $50,000.00 $50,000 20.0% 60,000 
Water/ Sanitary Plumbing and Fixtures - Kelt Bldg 1 LS $20,000.00 $20,000 20.0% 24,000 
Water/ Sanitary Plumbing and Fixtures - Admin Bldg 1 LS $25,000.00 $25,000 20.0% 30,000 
Fire Sprinkler Headers - Admin 1 LS $5,000.00 $5,000 20.0% 6,000 
Fire Sprinklers - Admin 2380 SF $5.00 $11,900 20.0% 14,280 
Division 23 - Heating, Ventilating and AC            $          930,672  
Heat and Ventilate FC Hatchery Bldg 25600 SF $15.00 $384,000 20.0% 460,800 
Heat and Ventilate FC Iso-Inc Bldg 720 SF $18.00 $12,960 20.0% 15,552 
Heat and Ventilate Coho Bldg 17200 SF $15.00 $258,000 20.0% 309,600 
Heat and Ventilate  Kelt Bldg 5184 SF $15.00 $77,760 20.0% 93,312 
Heat and Ventilate and AC Admin Bldg 2380 SF $18.00 $42,840 20.0% 51,408 
Division 26 - Electrical            $       2,285,616  
Power and Lighting - FC Hatchery Bldg 25600 SF $20.00 $512,000 20.0% 614,400 
Power to FC PRAS Equip 6 EA $65,000.00 $390,000 20.0% 468,000 
Power and Lighting - FC Iso-Inc 720 SF $20.00 $14,400 20.0% 17,280 
Power to Iso Inc Ozone System 1 LS $8,000.00 $8,000 20.0% 9,600 
Power and Lighting - Coho Bldg 17200 SF $20.00 $344,000 20.0% 412,800 
Power to Coho PRAS Equip 4 EA $65,000.00 $260,000 20.0% 312,000 
Power and Lighting - Kelt Bldg 5184 SF $20.00 $103,680 20.0% 124,416 
Power to Kelt PRAS Equip 2 EA $40,000.00 $80,000 20.0% 96,000 
Power and Lighting - Admin Bldg 2380 SF $20.00 $47,600 20.0% 57,120 
Power to Well Pump #4 1 EA $30,000.00 $30,000 20.0% 36,000 



Item Quantity Unit Unit Cost Subtotal Contingency Cost 
Power to Eff Micro Strainer & Pumps 1 EA $25,000.00 $25,000 20.0% 30,000 
Yard Lighting 1 LS $50,000.00 $50,000 20.0% 60,000 
Emergency Generator Panel Expansion 1 LS $40,000.00 $40,000 20.0% 48,000 
Division 31 - Earthwork            $           576,840  
FC Hatchery Bldg Cut and Fill 5,200 CY $30.00 $156,000 20.0% 187,200 
FC Iso Inc Bldg Cut and Fill 20 CY $30.00 $600 20.0% 720 
Coho Hatchery Bldg Cut and Fill 2,800 CY $30.00 $84,000 20.0% 100,800 
Adult Holding Ponds Cut and Fill 150 CY $30.00 $4,500 20.0% 5,400 
Admin Bldg Cut and Fill 200 CY $30.00 $6,000 20.0% 7,200 
Kelt Bldg  Cut and Fill 250 CY $30.00 $7,500 20.0% 9,000 
FC Hatchery Bldg - Structural Fill 950 CY $50.00 $47,500 20.0% 57,000 
FC Iso Inc Bldg - Structural Fill 30 CY $50.00 $1,500 20.0% 1,800 
Coho Hatchery Bldg - Structural Fill 640 CY $50.00 $32,000 20.0% 38,400 
Kelt Bldg - Structural Fill 192 CY $50.00 $9,600 20.0% 11,520 
Adult Holding Ponds Structural Fill 140 CY $50.00 $7,000 20.0% 8,400 
Admin Bldg - Structural Fill 30 CY $50.00 $1,500 20.0% 1,800 
Erosion Control Facility 1 LS $30,000.00 $30,000 20.0% 36,000 
Erosion Control Drain Line 1 LS $15,000.00 $15,000 20.0% 18,000 
8" Thk Roadway Base (1-1/2" Gravel) 1200 CY $40.00 $48,000 20.0% 57,600 
4" Thk Roadway Top Fill (3/4" Gravel) 600 CY $50.00 $30,000 20.0% 36,000 
Division 32 - Exterior Improvements            $           284,400  
Bollards 16 EA $750.00 $12,000 20.0% 14,400 
LOX Pads and Fencing 3 EA $20,000.00 $60,000 20.0% 72,000 
3" Hot Mix Asphalt  5500 SY $30.00 $165,000 20.0% 198,000 
Division 33 - Utilities            $           186,000  
Upgrade Power Service 1 LS $50,000.00 $50,000 20.0% 60,000 
Communications  1 LS $15,000.00 $15,000 20.0% 18,000 
Potable Water System Extensions 1 LS $50,000.00 $50,000 20.0% 60,000 
Stormwater Allowance 1 LS $40,000.00 $40,000 20.0% 48,000 
Division 40 - Instrumentation and Controls            $           444,000  
Facility Monitoring and Controls 1 LS $250,000.00 $250,000 20.0% 300,000 
Security Camera System 1 LS $120,000.00 $120,000 20.0% 144,000 



Item Quantity Unit Unit Cost Subtotal Contingency Cost 
Division 42 - Process Water Systems            $        4,894,800  
FC Hatchery Bldg Valves and Piping - Indoors  1 LS $1,850,000 $1,850,000 20.0% 2,220,000 
FC Hatchery Bldg Piping - 24" Outdoor Overflow Drain   250 LF $240.00 $60,000 20.0% 72,000 
FC Hatchery Bldg Piping - 8" Outdoor Bottom Drain  470 LF $80.00 $37,600 20.0% 45,120 
FC Iso Inc Bldg Valves and Piping - Indoors 1 LS $65,000.00 $65,000 20.0% 78,000 
FC Iso Inc Bldg Piping -8" Outdoor Drain 20 LF $80.00 $1,600 20.0% 1,920 
Coho Hatchery Bldg Valves and Piping - Indoors  1 LS $1,240,000 $1,240,000 20.0% 1,488,000 
Coho Hatchery Bldg Piping - 18"Outdoor Overflow Drain   60 LF $180.00 $10,800 20.0% 12,960 
Coho Hatchery Bldg Piping -  12"Outdoor Bottom Drain  20 LF $120.00 $2,400 20.0% 2,880 
Kelt Bldg Valves and Piping - Indoors  1 LS $350,000.00 $350,000 20.0% 420,000 
Kelt Bldg Piping - 12" Outdoors Drain  to Pond 50 LF $120.00 $6,000 20.0% 7,200 
Groundwater Supply Piping(Buried Outdoors) 1 LS $137,600.00 $137,600 20.0% 165,120 
LOX Piping 1 LS $150,000.00 $150,000 20.0% 180,000 
Headbox Piping Modications 1 LS $18,000.00 $18,000 20.0% 21,600 
Adult Holding Supply Valves and Piping 1 LS $90,000.00 $90,000 20.0% 108,000 
Adult Holding Drain Piping 1 LS $60,000.00 $60,000 20.0% 72,000 

Project Subtotal (without  Division 01)  23,549,892 
Project Subtotal     

 
 
 
Notes & Assumptions: 

• Costs shown in 2019 dollars 
 
 
 
 



Appendix H-2. Updated Summer Chinook Detail   
 

Item Quantity Unit Unit Cost Subtotal Contingency Cost 
Division 01 - General Requirements             
Mobilization/Demobilization, Bond, Ins, etc. 1 % 10% $478,348 10.0% 526,183 
Division 02 - Existing Conditions            $   105,600  
UYH Site Clearing and Grubbing 1 LS $3,000.00 $3,000 20.0% 3,600 
Acclimation Site Clearing and Grubbing 1 LS $5,000.00 $5,000 20.0% 6,000 
UYH Dewatering Allowance 1 LS $30,000.00 $30,000 20.0% 36,000 
Acclimation Site Dewatering Allowance 1 LS $50,000.00 $50,000 20.0% 60,000 
Division 03 - Concrete            $   415,620  
Concrete in Place - UYH Floor Slab - 5" thk. 78  CY $600.00 $46,800 20.0% 56,160 
Concrete in Place - UYH Footings 10  CY $1,000.00 $10,000 20.0% 12,000 
Concrete in Place -Acclimation Roof Footings  8  CY $1,000.00 $8,000 20.0% 9,600 
Concrete in Place Adult Holding Pond Walls 94  CY $1,000.00 $94,000 20.0% 112,800 
Concrete in Place Adult Holding Pond Slabs 62  CY $650.00 $40,300 20.0% 48,360 
Concrete Intake Screen Structure at Acclimation 1  LS $50,000.00 $50,000 20.0% 60,000 
UYH Concrete in Place OLSB Walls 30  CY $1,100.00 $33,000 20.0% 39,600 
UYH Concrete in Place OLSB Slabs 25  CY $600.00 $15,000 20.0% 18,000 
Acclimation Concrete in Place OLSB Walls 30  CY $1,100.00 $33,000 20.0% 39,600 
Acclimation Concrete in Place OLSB Slabs 25  CY $650.00 $16,250 20.0% 19,500 
Division 05 - Metals            $     94,800  
UYH Hatchery Bldg Gratings and Railings 1  LS $45,000.00 $45,000 20.0% 54,000 
UYH Adult Holding  Screens, Embeds and Railings 1 LS $24,000.00 $24,000 20.0% 28,800 
UYH Effluent Treatment OLSB Metals 1 LS $5,000.00 $5,000 20.0% 6,000 
Acclimation Effluent Treatment OLSB Metals 1 LS $5,000.00 $5,000 20.0% 6,000 
Division 06 - Wood and Plastic            $       1,650  
Stop Logs 1 LS $1,500.00 $1,500 10.0% 1,650 
FRP Service Platform for Gas Tower 1 LS $15,000.00 $15,000 10.0% 16,500 
Division 07 - Thermal and Moisture Protection            $     48,000  
UYH Early Rearing Bldg 5,000 SF $8.00 $40,000 20.0% 48,000 
Division 08 - Openings            $     24,000  
Doors and Windows -UYH Early Rearing Bldg 1 LS $20,000.00 $20,000 20.0% 24,000 



Item Quantity Unit Unit Cost Subtotal Contingency Cost 
Division 09 - Finishes            $     13,500  
UYH Early Rearing Bldg.Floor Sealant 5,000 SF $0.25 $1,250 20.0% 1,500 
Misc Painting 1 LS $10,000.00 $10,000 20.0% 12,000 
Division 11 - Equipment            $1,399,200  
UYH Early Rearing Bldg PRAS Module Equip 1 LS $200,000.00 $200,000 20.0% 240,000 
UYH 20-Foot Dia Dual Drain Tanks and Accessories 4 EA $40,000.00 $160,000 20.0% 192,000 
UYH Effluent Microstrainer 1 LS $45,000.00 $45,000 20.0% 54,000 
UYH Goundwater Supply Wells (300 gpm) 1 LS $300,000.00 $300,000 20.0% 360,000 
UYH Flow Meters 8 EA $6,000.00 $48,000 20.0% 57,600 
Acclimation 20-Foot Dia  Tanks and Accessories 4 EA $40,000.00 $160,000 20.0% 192,000 
Acclimation Grit Settling Allowance 1 LS $100,000.00 $100,000 20.0% 120,000 
Acclimation Effluent Microstrainer 1 EA $45,000.00 $45,000 20.0% 54,000 
Acclimation Surface Water Pumps 3 EA $30,000.00 $90,000 20.0% 108,000 
Acclimation Portable Intake Screens -  Passive 2 EA $3,000.00 $6,000 20.0% 7,200 
Acclimation Flow Meters 2 EA $6,000.00 $12,000 20.0% 14,400 
Division 13 - Special Construction            $   721,200  
UYH PEMB 5,000 SF $75.00 $375,000 20.0% 450,000 
UYH Adult Holding/Spawning Roof Cover 600 SF $65.00 $39,000 20.0% 46,800 
Acclimation Roof Cover 2,940 SF $50.00 $147,000 20.0% 176,400 
Acclimation Feed Storage Shed 1 LS $15,000.00 $15,000 20.0% 18,000 
Acclimation Predator Barrier Fence and Netting 1 LS $25,000.00 $25,000 20.0% 30,000 
Division 22 - Plumbing            $     36,000  
Water/ Sanitary Plumbing and Fixtures - UYH Hatchery 1 LS $30,000.00 $30,000 20.0% 36,000 
Division 23 - Heating, Ventilating and AC            $     90,000  
Heat and Ventilate UYH  Bldg 5,000 SF $15.00 $75,000 20.0% 90,000 
Division 26 - Electrical            $   347,280  
Power and Lighting - UYH Bldg 5,000 SF $20.00 $100,000 20.0% 120,000 
UYH PRAS Equipment Connections 1 LS $65,000.00 $65,000 20.0% 78,000 
Acclimation Pumpstation Power and Lighting  1 LS $45,000.00 $45,000 20.0% 54,000 
Acclimation Tank Area Power and Lighting  2,940 SF $10.00 $29,400 20.0% 35,280 
Acclimation Emergency Generator  1 LS $50,000.00 $50,000 20.0% 60,000 



Item Quantity Unit Unit Cost Subtotal Contingency Cost 
Division 31 - Earthwork            $   224,232  
UYH Hatchery Bldg Earthwork Cut and Fill 160 CY $30.00 $4,800 20.0% 5,760 
UYH Adult Pond Earthwork Cut and Fill 450 CY $30.00 $13,500 20.0% 16,200 
UYH OLSB Earthwork Cut and Fill 166 CY $30.00 $4,980 20.0% 5,976 
Acclimation Rearing Tanks Cut and Fill 470 CY $30.00 $14,100 20.0% 16,920 
Acclimation OLSB Cut and Fill 166 CY $30.00 $4,980 20.0% 5,976 
UYH Hatchery Bldg/Tanks Struct Fill 160 CY $30.00 $4,800 20.0% 5,760 
Acclimation Rearing Tanks - Structural Fill 240 CY $30.00 $7,200 20.0% 8,640 
UYH Erosion Control Facility 1 CY $20,000.00 $20,000 20.0% 24,000 
Acclimation Erosion Control Facility 1 LS $30,000.00 $30,000 20.0% 36,000 
UYH Roadway Base (1-1/2" Gravel) 1150 CY $20.00 $23,000 20.0% 27,600 
UYH Roadway Top Fill (3/4" Gravel) 380 CY $25.00 $9,500 20.0% 11,400 
Acclimation  Roadway Base (1-1/2" Gravel) 1 LS $30,000.00 $30,000 20.0% 36,000 
Acclimation Roadway Top Fill (3/4" Gravel) 1 LS $20,000.00 $20,000 20.0% 24,000 
Division 32 - Exterior Improvements            $    5,400.0  
UYH Bollards 6 EA $750.00 $4,500 20.0% 5,400 
UYH LOX Tank Pad and Fencing 1 LS $20,000.00 $20,000 20.0% 24,000 
Division 33 - Utilities            $   186,000  
UYH Upgrade Power Service 1 LS $50,000.00 $50,000 20.0% 60,000 
Acclimation Power Service 1 LS $25,000.00 $25,000 20.0% 30,000 
UYH Stormwater Allowance 1 LS $40,000.00 $40,000 20.0% 48,000 
Acclimation Stormwater Allowance 1 LS $40,000.00 $40,000 20.0% 48,000 
Division 40 - Instrumentation and Controls            $   120,000  
UYH Facility Monitoring and Alarms 1 LS $60,000.00 $60,000 20.0% 72,000 
Acclimation Monitoring and Alarms 1 LS $40,000.00 $40,000 20.0% 48,000 
Division 42 - Process Water Systems            $   951,000  
UYH Hatchery Bldg Valves and Piping - Indoors  1 LS $250,000.00 $250,000 20.0% 300,000 
UYH Hatchery Bldg Piping - 12" Outdoor Overflow Drain   100 LF $120.00 $12,000 20.0% 14,400 
UYH Microstrainer 4" BW Forcemain to Land App. 300 LF $45.00 $13,500 20.0% 16,200 
UYH Microstrainer BW Pump 1 LS $10,000.00 $10,000 20.0% 12,000 
UYH 6"  GW Supply Piping (Buried Outdoors) 50 LS $80.00 $4,000 20.0% 4,800 
UYH LOX Piping 1 LS $25,000.00 $25,000 20.0% 30,000 
UYH Headbox Piping 1 LS $15,000.00 $15,000 20.0% 18,000 



Item Quantity Unit Unit Cost Subtotal Contingency Cost 
UYH Adult Holding GW Supply Valves and Piping 1 LS $30,000.00 $30,000 20.0% 36,000 
UYH Adult Holding SW Supply Valves and Piping 1 LS $65,000.00 $65,000 20.0% 78,000 
UYH Adult Holding Drain Piping to Exist Outfall Pipe 50 LF $120.00 $6,000 20.0% 7,200 
Acclimation SW  Supply Piping Allowance  1 LS $300,000.00 $300,000 20.0% 360,000 
Acclimation Piping - 12"  Overflow Drain  Allowance 500 LF $120.00 $60,000 20.0% 72,000 
Acclimation Effluent Microstrainer 4" BW  50 LF $40.00 $2,000 20.0% 2,400 

Project Subtotal (without  Division 01)  4,783,482 
Project Subtotal     

 
 
 
Notes & Assumptions: 

• Costs shown in 2019 dollars 
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To: Yakama Nation Project: Master Plan  

From: Mark Reiser, Senior Project Manager  
Chris Runyan, EIT  
McMillen, LLC  

Cc:   Mort McMillen, PE (McMillen) 
George Robison, PE (McMillen) 

Date: March 6, 2012 Contract 
No: 

 

Subject: Analysis of the 100- and 50-year FEMA Floodplain at the Prosser Hatchery Location. 

 
 
1.0 OVERVIEW 
 
This Technical Memorandum (TM) summarizes findings from the FEMA floodplain analysis 
with regards to the proposed modifications at the Prosser Hatchery site. McMillen determined 
these findings by utilizing the following sources: 
 

 Flood Insurance Study, Benton County, Washington, June 1994. 
 Flood Insurance Rate Map, Benton County, WA. Panel 485 of 1075. July 1982. 
 FEMA Flood Profile, Benton County, WA. Sheet 06P. June 1984. 
 FEMA Provided HEC-2 Model, February 1977. 
 CAD Surface of Hatchery Site, McMillen 2011. 

 
 
1.1 PURPOSE 
 
The purpose of the FEMA Floodplain analysis was to determine if the hatchery location was in 
the federally regulated 100-year floodplain. Any modifications and or new development 
proposed in the 100-year floodplain requires an hydraulic analysis to be completed to determine 
the impact of the proposed development on the current 100-year water surface elevation. This 
analysis utilized the above referenced sources to determine the level of hydraulic analysis 
required to meet FEMA requirements for the proposed modifications to the Prosser Hatchery 
currently being developed under the Master Plan work task. The following section will 
summarize these findings. 
 
1.2 ANALYSIS FINDINGS 
 
The Flood Insurance Study (FIS, 1994) determined the following discharges and water surface 
elevations at the hatchery location: 
 
 



McMillen, LLC Page 2 Yakama Nation                             
March 6, 2012  FEMA Floodplain Analysis 
        Tech Memo No. 003 

Table 1. Flood Insurance Study Discharges and Water Surface Elevations At Hatchery Location. 
 

Return 
Interval 

Discharge 
(cfs) 

WSEL (ft. NAVD88) 

100-Year 55,500 622.77 

50-Year 44,000 621.16 
 
The FEMA Flood Rate Insurance Map (Figure 1) developed in July, 1982 identified that the 
Prosser Hatchery was located in the floodplain. Additional work effort was completed to 
determine if current elevations of the Prosser Hatchery agreed with the floodplain boundary 
illustrated in the FIRM. Based on the water surface elevations in Table 1 and the survey 
completed by McMillen in 2011, the western and southern portions of the hatchery were 
determined to be within the floodplain (Figure 2).  Some of proposed modifications to the 
hatchery are located in these areas and therefore will require a hydraulic model to be developed 
to determine the effect of the hatchery modifications on the floodplain water surface elevation. In 
addition, Figure 2 includes the general location of the FEMA Regulatory Floodway where any 
development in this area cannot cause any rise in the 100-year water surface elevation and 
requires a “No-Rise Certificate”. Outside of the Regulatory Floodway referred to as the 
Floodway Fringe, FEMA requires that all proposed developments shall not cause a rise in the 
100-year water surface elevation of more than 1 foot. The proposed Prosser Hatchery 
modifications are not within the Regulatory Floodway and therefore all development must 
demonstrate through hydraulic analysis to not cause more than 1 foot of rise in the 100-year 
water surface elevation. 
 
McMillen obtained the original HEC-2 model from FEMA and re-created this model in HEC-
RAS, now referred to as the Duplicate Effective Model. The HEC-2 model was developed in 
1977 and did not include any infrastructure of the Prosser Hatchery or the City of Prosser 
Wastewater facilities located upstream of the site. The HEC-2 model was utilized by FEMA to 
determine the floodplain elevations shown in the FIRM (Figure 1) and therefore does not account 
for the development of the present infrastructure at this location. To accurately model the 
proposed modifications of the hatchery and to meet FEMA requirements, a Pre-Project Model 
would need to be developed to first determine present floodplain water surface elevation based 
on the current development in this area.  
 
McMillen recommends that additional survey data be collected to more accurately model the 
surrounding area. The 2011 survey only included the Prosser Hatchery site and access road along 
the canal dike. In areas where the survey was not completed, the only surface data available are 
10-meter Digital Elevation Models (DEM) that have a vertical accuracy of +/- 8 feet and will not 
be sufficient to accurately model these surrounding areas. Areas where the surrounding terrian 
has been modified will need to be included in the Pre-Project model and in particular include 
around the wastewater treatment facilities and the southwestern location of the Prosser site where 
there is a large pile of rocks extending approximately 200 feet perpendicular to the river. The 
new survey would start upstream of the City of Prosser Wastewater facilities at the Grant Street 
Bridge and continue downstream to the eastern extent of the hatchery property. The survey 
would also include one channel cross section south of the wastewater treatment plant to 
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accurately model the river pool in this area. The new survey, combined with the existing 2011 
survey, would create a more accurate terrain model of the entire floodplain around the 
wastewater treatment plant and hatchery and would allow meeting FEMA expectations for 
hydraulic modeling of the Pre-Project condition and Post-Project condition models.    
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Figure 1. FEMA Flood Insurance Rate Map with Elevations in Northern Geodetic Vertical Datum of 1929 (NGVD29). 

 
 

Prosser Hatchery 
Location 
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Figure 2. Picture Showing Extent of FEMA Defined Floodplain Utilizing the 2011 Survey. 



 

Appendix J 
Monitoring and Evaluation Plan 
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APPENDIX A.  YAKIMA BASIN MONITORING AND EVALUATION PLAN 

The proposed monitoring and evaluation program is part of the long-term, comprehensive project 
(199506325) with BPA and includes hatchery, harvest, and species interactions components of 
the Master Plan.  Habitat action effectiveness monitoring is being conducted on an opportunistic 
basis such as during species interactions work and through cooperative work with other scientists 
as part BPA’s Columbia Basin-wide Action Effectiveness Monitoring Program (e.g., see Clark 
and Roni 2017).   

The results of M&E activities under the Master Plan will be presented in annual reports (e.g., 
https://www.cbfish.org/Document.mvc/Viewer/P161679). A science conference is held annually 
to present study findings to other agencies and interested members of the public.  Study results 
and conference materials will be stored on the web (currently here).  Data will also continue to 
be presented in peer-reviewed scientific publications.  

YKFP’s M&E data collection and reporting protocols will be consistent with the Columbia River 
Basin regional strategies including Monitoring, Evaluation, Research, and Reporting (MERR); 
Anadromous Salmonid Monitoring Strategy (ASMS); Coordinated Assessments (CA), and 
Pacific Northwest Aquatic Monitoring Partnership (PNAMP).   

The Columbia River Basin Research Plan (NPCC 2017), which was developed with input from 
the Independent Scientific Advisory Board (ISAB), ISRP, and PNAMP, identified a number of 
critical uncertainties regarding hatchery management that are relevant to this proposed program:  

Question 1. Are current propagation efforts successfully meeting harvest and 
conservation objectives while managing risks to natural populations? 

1.2. Can hatchery production programs meet adult production and harvest goals 
(integrated and segregated) while protecting naturally spawning populations? 

1.3. What are the interactions, by life stage, between hatchery-origin and natural-origin 
populations with respect to competition, predation (direct and indirect), and disease 
including harvest in fisheries targeting hatchery-origin adults; and from hatchery 
effluent? 

1.4. What is the magnitude of any demographic benefit or detriment to the production of 
natural-origin juveniles and adults from natural spawning of hatchery-origin 
supplementation adults? 

1.5. What are the range, magnitude and rates of change of natural spawning fitness of 
integrated (supplemented) populations, and how are these related to management rules 
including the proportion of hatchery fish permitted on the spawning grounds, and the 
proportion of natural origin adults in the hatchery broodstock? 

The M&E plan for the proposed project is intended to address all of the uncertainties at least to 
some extent.  The M&E activities described below focus on determining the success of the 
hatchery program, the effects on native stocks, and the critical uncertainties.  

https://www.cbfish.org/Document.mvc/Viewer/P161679
http://dashboard.yakamafish-star.net/DataQuery/Reports?field_subject_type_target_id=87&field_subbasin_target_id=All&field_project_value=&title=&sort_by=field_report_date_value&sort_order=DESC
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A.1 Hatchery Monitoring and Evaluation  
 
Objective A.1.1.  Operate adult trap(s) at Prosser Denil ladder and Roza adult fish monitoring 
facility to collect brood stock and/or to sample returning fish for stock composition. Hold and 
spawn fish maintaining established fish health standards.  
 
Approach:  YN biologists and technical staff will operate adult fish traps at the Prosser Hatchery 
swim-in denil ladder, and the right bank river denil ladder above Prosser Dam and Roza ladder 
for broodstock development. Other possibilities for capturing and/ or monitoring adult returns to 
the Naches River will be explored as resources allow. YN staff have operated the Prosser right 
bank denil facility to collect data from returning fish in the fall as well as collect brood stock.  
Factors such as weir/trap impedance/avoidance, run timing, spawn timing, population 
demographics, phenotypic and genetic characteristics, and return rates are part of the necessary 
evaluation that will be conducted to facilitate future adaptive management of this program.  
Additionally, the Prosser Hatchery swim-in denil has been operating since 2006 and has been 
instrumental in further developing our in-basin broodstock. The structure was built to guarantee 
the capture of in-basin broodstock that were reared and released from the hatchery.  Evaluation 
staff is responsible for daily record keeping of all species captured, passed, or hauled for 
broodstock, along with any biological samples collected.  These adult traps are also used for 
estimating adult returns (see A.3). Feasibility studies for broodstock collection in the Naches 
subbasin will be conducted in the future as resources allow. 
 

Task A.1.1.1.  Operate adult trap(s) at the Prosser denil ladder and Roza Adult Monitoring 
Facility (RAMF).  
 
Task A.1.1.2. Collect scale samples on all fish processed both sites.  Scales from each fish 
will be used to document age-structure. 
 
Task A.1.1.3. Collect and transport broodstock for the Prosser, Melvin R. Sampson (MRS) 
Coho, and summer-run Chinook salmon hatcheries. 
 
Task A.1.1.4.  Hold broodstock and document mortalities during holding. 
 
Task A.1.1.5.  Compile all data from trapping and spawning, and calculate return rates 
(using CWT, PIT tag, and mark-recapture analysis) for program evaluation. 
 
Task A.1.1.6.  Utilize USFWS fish health professionals during spawning to collect and 
analyze appropriate fish health samples.  Cull fish as necessary per established USFWS and 
YKFP fish health protocols (See A.7 Disease monitoring). 
 

Objective A.1.2.  Determine the origin and stock of salmon used as broodstock.  Monitor and 
evaluate changes in the phenotypic and genotypic characteristics of salmon used at the YN 
Hatchery facilities.    
 
Approach:  YN, WDFW co-managers and NMFS desire to maintain the integrity of salmon 
stocks in the Yakima Basin and to minimize the potential negative effects of hatchery operations 
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on ESA listed populations.  In addition, the project has goals of protecting the health of natural 
populations while also providing fish for harvest mitigation production.   
 
Broodstock Management 
To monitor the phenotypic and genotypic integrity of populations cultured for the program, YN 
staff strives to collect and mate adults for broodstock to monitor stock demographics (e.g. 
run/spawn timing, age structure, sex ratios and size of fish) for gametes retained for production.  
Ideally this would be accomplished by selecting broodstock from throughout the run/spawning 
season.  
 
YN will use PIT tags, CWTs, fin clips, scale readings, and DNA sampling to identify natural-
origin fish for broodstock for the Master Plan programs.  The Prosser segregated program(s) may 
use returning hatchery-origin fish from either the integrated or segregated program for 
broodstock. 
 
Since all natural-origin fish will be unmarked/untagged, any external or internal marks will be 
used to identify hatchery-origin fish so that fish can be properly managed according to the 
appropriate integrated or segregated program protocols.   
  

Task A.1.2.1.  Examine all salmon for marks and tags, and determine sex.  Recover and 
decode all tags from all spawned hatchery-origin carcasses. 
Task A.1.2.2.  Select natural-origin salmon (per protocols described in the Master Plan, 
generally no more than one of every two or three returning NOR fish) for use as integrated 
program brood stock. 
Task A.1.2.3.  Calculate the rate at which natural origin salmon are included in broodstock. 
Task A.1.2.4.  Estimate stock composition (e.g., integrated or segregated hatchery- and 
natural-origin) of fish retained for broodstock. 
Task A.1.2.5.   Examine salmon for marks, wire (CWT), sex, and collect scales to 
determine age composition after spawning.   
Task A.1.2.6.  Collect length and weight samples from hatchery and natural origin spawned 
females.   Estimate fecundity for each and create relationships with body size information 
to track for long-term changes. 
Task A.1.2.7.  Enumerate jacks retained in broodstock each week to assist with reporting 
and to assure jacks are incorporated in broodstock within the spawning protocol guideline. 
Task A.1.2.8.  Document brood year specific phenotypic characteristics for salmon used at 
the Master Plan Hatchery facilities (natural-origin, segregated, or integrated), and compare 
and report changes that have occurred over time.  Methods will be similar to those 
described in Knudsen et al. (2006) and Knudsen et al. (2008).   
 

Objective A.1.3.  Monitor and evaluate the survival of hatchery salmon produced and reared at 
Master Plan facilities.    
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Approach: YN staff will collect data on growth and survival of salmon produced and reared at 
the Master Plan Hatchery facilities by life stage, from egg to release as pre-smolts. 

 
Task A.1.3.1.  Using gravimetric methods, estimate the number of eggs spawned. 
 
Task A.1.3.2.  Enumerate live eggs at “shock” time using an egg counter. 
 
Task A.1.3.3.  Document fry mortalities during incubation. 
 
Task A.1.3.4.  Estimate the number of fish ponded as the live egg count less documented 
fry mortalities. 
 
Task A.1.3.5.  Document mortalities during rearing by pond and month. 
 
Task A.1.3.6.  Document size of fish (length and weight) using sub-sample by rearing 
pond and month.  
 
Task A.1.3.7.  Document feed type and food conversion (weight gained divided by 
pounds of food fed) by rearing pond and month. 
 
Task A.1.3.8.  Estimate the number of fish released (e.g., if 100% of the fish are marked, 
this is the number of fish marked (see A.1.4) less documented mortalities from ponding 
to release). 
 

Objective A.1.4.  Comply with HSRG guidelines and program goals for natural stock restoration 
and local, natural-origin brood stock development.    
 
Approach:  Establish and maintain program marking protocols that allow returning fish to be 
distinguished by origin and stock.  Marking strategies (Table A-1) are preliminary and may 
change pending further review of available budgets and logistical feasibility.  Fish in programs 
targeted for harvest will be 100% adipose fin-clipped to facilitate harvest in all fisheries.  
Sufficient staff is available to mark-sample all fish that are handled at the Prosser denil and Roza 
adult trap facilities.  Fisheries will strive to achieve a 20% mark-sample rate for at least adipose 
presence or absence.  These mark and adult return sample rates are equivalent to or exceed those 
used in most other Columbia Basin programs with similar purposes.  Therefore, we believe they 
will be sufficient to provide reasonable confidence in the parameters (e.g., fishery contribution, 
survival to Yakima River mouth, pHOS, pNOB, etc.) we are attempting to evaluate. We expect 
to detect and correct any insufficiencies through our annual review process.   

Task A.1.4.1.  Mark hatchery-origin salmon produced at the Master Plan Hatchery 
facilities as documented in Table A-1. 
 
Task A.1.4.2.  Estimate the total number of fish on hand at marking. 
 
Task A.1.4.3.  Observe marks on returning fish and use these data to manage  proportion 
of natural fish in brood stock (pNOB – Objective A.1.2) and proportion of hatchery fish 
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on the spawning grounds (pHOS – Objective A.3.1) per guidelines established by the 
YKFP Policy Group (as recommended by technical implementation teams).   
 

Table A-1: Hatchery release numbers, number marked, and mark type by 
species and hatchery component 

 

Species Facility Component # Released 
# 

Marked Tag or Mark 

Coho Prosser Segregated 
smolts 500,000 100% 

100% AD-Clip of which 
100% CWT 
5-10% PIT 

Coho MRS Integrated 
smolts 200,000 100% 

0% AD-Clip  
100% CWT post-dorsal 
5-10% PIT 

Coho MRS Integrated 
parr 500,000 100% 

0% AD-Clip  
100% CWT snout 
5-10% PIT 

Summer- 
and Fall-Run 

Chinook 

Prosser/ 
Upriver 

Integrated 
subyearling 

smolts 
1,500,000 100% 

0% AD-Clip  
100% CWT snout1 

5-10% PIT 

Fall-Run 
Chinook Prosser Segregated 

smolts 

1,700,000 
Subyearlings 

210,000 
yearlings 

100% 100% AD-Clip1  
10% CWT snout1 

1 Requires purchase of Northwest Marine Technologies’ AutoFish system (https://www.nmt.us/autofish-
system/) 

   

 
Objective A.1.5.  Monitor and evaluate the quality and release of salmon produced at the Master 
Plan Hatchery facilities.    
 
Approach: Evaluation staff will analyze marking data and releases of juvenile salmon to 
determine survival rates between life stages and examine potential variables that may influence 
observed survivals.  To document PIT tag loss that occurs between tagging and release of 
salmon, we will install and maintain PIT tag arrays in the outlet channels at all release sites. 

 
Task A.1.5.1.  Evaluate mark quality and tag retention before release. 

 
Task A.1.5.2.  Evaluate fish health of a sub-sample of fish at release.  Document and 
report release size and general condition of juvenile salmonids prior to release.  
 
Task A.1.5.3.  Summarize hatchery records for each brood year to document and report 
green egg-to-fry, fry-to-smolt, and green egg-to-smolt survival rates for each release 
strategy where appropriate (e.g. – parr or presmolt).  
 

https://www.nmt.us/autofish-system/
https://www.nmt.us/autofish-system/
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Task A.1.5.4.  Based on above monitoring, recommend changes in rearing, marking, and/or 
tagging protocols to hatchery and YKFP management. 
 
Task A.1.5.5. Install and maintain PIT tag antenna array in the outlets of all final rearing 
and release locations. 
 
Task A.1.5.6.  Document the number of PIT tagged fish in the release and calculate the 
number of PIT tags shed between tagging and release.  
 
Task A.1.5.7.  Document the number of CWT tagged fish in the release and calculate the 
number of CWT tags shed between tagging and release. 
 
Task A.1.5.8.  Report tagged release data to regional PTAGIS and RMIS data bases. 
 

Objective A.1.6:  Evaluate release strategies, release sites, and smolt out-migration timing and 
survival from the Master Plan Hatchery facility releases to downstream detection sites. 
 
Approach:  Acclimation facilities are located throughout the Yakima River basin to promote 
homing to historical spawning grounds.  In addition, PIT arrays have been installed and are 
operated throughout the Yakima Basin on a year-round or seasonal basis as access and flows 
allow. Out-migration timing can be derived from PIT tag detections at smolt monitoring facilities 
at Prosser and in the Columbia basin.  Our primary evaluations will be performed on fish 
released from tributary streams in the upper Yakima and Naches basins as well as those released 
on station from the Prosser Hatchery.  Smolt releases will primarily occur in mobile acclimation 
sites located throughout the Yakima Basin.  PIT tags will be used to document arrival, duration, 
and travel times between dams.  These data along with size at release data, projected flow data, 
and projected spill data will be used to determine the optimal release date.  PIT tags will be used 
for adult return calculations and for spawning procedures.  Calculated SARs for the releases will 
be used to compare and contrast performance, and will be the primary metric for determining 
relative success of subyearling and yearling releases.  Marking strategies were given above in 
Table A-1.  
 
A subsample of outmigrating smolts is also evaluated at both Roza and Prosser/Chandler during 
annual juvenile sampling operations.  Environmental and trap data are recorded along with 
biological data on a subsample of each salmonid species represented.  The excess and non-
salmonid fish are tallied by species.  Biodata consists of fork lengths, weights and smoltification 
stage. Environmental and trap data recorded includes weather conditions, and water temperature 
and clarity. 

 
Task A.1.6.1.  Maintain services of a qualified biometrician with experience in estimating 
smolt trap efficiency rates as well as smolt-to-smolt and smolt-to-adult survival rates for 
Yakima Basin fish. 
Task A.1.6.2.  PIT tag juvenile fish in canal or trap operations for use in entrainment, 
survival and smolt-to-adult survival rate estimation. 
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Task A.1.6.3.  Collect fork lengths, weights, smoltification state, genetic samples, and scale 
samples from hatchery- and natural-origin juvenile salmon obtained in juvenile sampling 
operations. 
Task A.1.6.4.  PIT tag groups of salmon released from acclimation sites, mobile 
acclimation or on station Master Plan facilities.  Total PIT tag groups may vary from year 
to year depending on size and timing of releases.   
Task A.1.6.5.  Document migration timing and survival for yearling and subyearling 
salmon on a daily, seasonal and annual basis using PIT tag detections at Columbia River 
dams. 
Task A.1.6.6.  Track enzyme levels of hatchery juveniles released from hatchery facilities 
and acclimation sites to determine their migratory status.  Compare with enzyme levels of 
natural-origin fish.  Use this information to refine hatchery rearing practices and the 
hatchery release schedule. 
Task A.1.6.7.  Maintain a database of all biological data for yearling and subyearling 
releases from Master Plan hatchery facilities and for natural-origin fish. 

 
Objective A.1.7.  Assist in the planning, spawning, record keeping, and summarizing data for 
spawned salmon at Master Plan Hatchery Facilities. 
 
Approach:  YN biologists will annually assist in the spawning operations of salmon and 
steelhead at the Master Plan Hatchery facilities.  The role of the evaluation staff has been and 
will be to collect the biological data (date of spawning, sex, length, scales, marks/tags, extraction 
of CWTs, DNA and scale sampling, fecundity estimation, etc.) from all fish retained/spawned 
for broodstock.   This collaborative role will be critical for optimizing production strategies.  In 
addition, evaluation staff will work closely with the hatchery staff to provide weekly /monthly 
/yearly summaries of the data for hatchery reports and permit compliance as necessary.   

 
Task A.1.7.1.  Develop or update spawning protocols as needed for review and approval 
by YKFP technical teams and Fish Management staffs prior to the onset of spawning for 
all species. 
Task A.1.7.2.  Assist in the spawning of salmon at the Master Plan Hatchery facilities. 
Task A.1.7.3.  Collect biological data from all (or representative sample) spawned fish 
(sex, length, scales, DNA, marks/tags, CWT extraction and verification, PIT tag 
detection, fecundity estimation). 
Task A.1.7.4.  Where applicable, assist or provide hatchery staff with the necessary data 
summaries for completion of hatchery records from spawning activities.  

A.2 Harvest Monitoring and Evaluation  
Harvest monitoring of Yakima River-origin salmonids will be performed by WDFW and the 
Yakama Nation. The WDFW is responsible for monitoring non-tribal sport and commercial 
fisheries in the Columbia River, Yakima River, and ocean.  The fisheries monitoring 
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methodologies used by WDFW and other state and federal agencies are outside the scope of this 
document. 

The Tribal harvest monitoring program is designed to achieve project goals through: 

• sampling subsistence fisheries below Bonneville Dam and at Cascade Locks, The Dalles 
Dam, John Day Dam, and McNary Dam on the mainstem Columbia River  

• sampling all Tribal fisheries in the Yakima River 

Objective A.2.1.  Monitor Tribal Subsistence Fisheries in the Columbia River 

Approach:  YN biologists and technicians annually monitor tribal ceremonial and subsistence 
fisheries in the Columbia River from the newly established tribal fishing area below Bonneville 
Dam upstream to McNary Dam.  Fishing areas are observed to record total effort in a monitored 
time frame, with a subsample of effort monitored for observed catch.  Biologists expand 
recorded data for each fishing area and time frame to estimate total catch.   

Task A.2.1.1.  Monitor Tribal fisheries below Bonneville Dam and at Cascade Locks, The 
Dalles, John Day, and McNary dams daily whenever fisheries are conducted.  
Task A.2.1.2.  Each fishing day will be divided into three 8-hour periods. A different 
observer will be used to monitor each 8-hour period. 
Task A.2.1.3.  Every 2 hours, the observer will record the number of active gear, the number 
of fish captured per gear type, and the length of the observation period. 
Task A.2.1.4.  Catch estimates will be calculated by expanding the counts for both time and 
gear. 
Task A.2.1.5.  Caught fish will be randomly sub-sampled for marks. Fish species and (if 
possible) sex will be identified for each fish and each fish will be examined for marks.  
Length measurements will be taken for each fish caught.  Scale samples will be collected on 
each fish for aging. DNA samples will also be collected on a sub-sample of fish if required as 
part of genetic studies being undertaken by YN or other research groups. 
Task A.2.1.6.  Recovered CWTs will be sent to WDFW for processing. WDFW will report 
tag recoveries and information to the appropriate regional databases. 
Task A.2.1.7.  YN will be responsible for reporting PIT-tag recoveries to PITAGIS (the PIT-
Tag Information System) and other regional databases. 
Task A.2.1.8.  YN reports estimated harvest in these fisheries through the U.S. v Oregon 
Technical Advisory Committee (TAC).  Annual harvest in these fisheries is maintained as 
part of the TAC record. 
Task A.2.1.9.  YN biologists will analyze available data and estimate the number of Yakima 
released salmon and steelhead by origin caught in these fisheries. 

Objective A.2.2.  Monitor Fisheries in the Yakima River Basin 
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Approach:  The majority of Tribal fishing activities in the Yakima River occur mainly at the 
Wapato, Sunnyside, Prosser, and Horn Rapids irrigation diversion dams.  These fisheries will be 
monitored in a manner similar to that described in Objective A.2.1.  Non-tribal recreational 
fisheries also occur in the Yakima River and are monitored by WDFW using standard creel 
methods. 

Task A.2.2.1.  YN staff will monitor tribal subsistence fisheries in the Yakima Basin using 
methods described in Objective A.2.1. 

Task A.2.2.2.  YN staff will conduct interviews with Tribal fishers. Their catch may be 
subsampled as described in Objective A.2.1 above. 

Task A.2.2.3.  WDFW will monitor recreational fisheries in the Yakima River using standard 
creel methods. 

Objective A.2.3.  Estimate harvest of Yakima Basin salmon in Marine Fisheries. 

Approach:  The Regional Mark Information System (RMIS) will be queried regularly for any 
CWT recoveries of Master Plan hatchery facility salmon releases in ocean or Columbia River 
mainstem fisheries.  The results of these queries will be analyzed to estimate the number of fish 
harvested in marine and lower Columbia River non-tribal fisheries.  

Task A.2.3.1.  YN staff will maintain a database of CWT codes released from the Master 
Plan hatchery facility programs. 
Task A.2.3.2.  YN staff will run annual queries of the regional RMIS database, searching 
for recoveries of Master Plan hatchery facility salmon CWT codes.   
Task A.2.3.3. YN staff will estimate harvest of Master Plan hatchery facility salmon in 
marine and lower Columbia River fisheries and report these estimates in annual reports. 
 

A.3 Escapement Monitoring and Evaluation  

Objective A.3.1.  Estimate escapement of salmon to the mouth of the Yakima River by origin.  
 
Approach:  YN staff utilize video cameras at all ladders at Prosser Dam and maintain a database 
of counts of fish by date, ladder, and species.  In addition, YN biologists and technical staff will 
operate adult fish traps at the Prosser denil ladder and Roza for broodstock development and 
biological sampling (Objective A.1.1).  As discussed earlier, sites in the Naches subbasin may be 
brought online in the future as resources allow.  YN staff has been operating the Prosser and 
Roza facilities for years to sample returning fish and to collect broodstock.  Adult trap data and 
Prosser/Roza PIT and CWT detection data will also be used for estimating adult return 
composition (stock and origin). 
 

Task A.3.1.1.  Enumerate returning fish using ladder count data, other databases, and 
present methods. 
Task A.3.1.2.  Operate Prosser denil and Roza trapping operations and conduct fish 
sampling per established protocols. 
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Task A.3.1.3.  Evaluate trapping operation and tag detection databases to estimate 
composition of returning fish by stock and origin. 
Task A.3.1.4.  Evaluate harvest estimates for Yakima Basin fisheries and spawning 
survey data to estimate escapement.  
Task A.3.1.5.  Summarize and report above data. 

Objective A.3.2:  Estimate adult returns, collect life history characteristics, and document 
distribution of adults to spawning areas. 
 
Approach:  Measuring adult returns to the point of release and to other intermediate areas is 
necessary to determine program success.  YN monitors the returns of salmon and steelhead 
throughout the Yakima Basin via video counts and adult trap operations at Prosser and Roza 
dams and hatchery swim-in ladders, spawning ground surveys, mark-recapture estimation (as 
warranted using PITs or CWTs for substock determination), and harvest monitoring.  Trapped 
and/or spawned broodstock fish and carcasses provide data concerning origin, stray rates, sex 
ratios, and composition of each year’s run.  Spawning surveys provide numbers of redds, spawn 
timing, and distribution of fish in each of the surveyed reaches and tributaries.  These are 
primary actions to track program performance and progress toward meeting goals.     

 
Task A.3.2.1.  Conduct spawning ground surveys to count redds, determine distribution 
of spawners, and sample carcasses (sex, length, scales for age composition, and tissue for 
genetic typing) to document life history characteristics of salmon in the Yakima Basin.   
Task A.3.2.2.  Process scales and CWTs for age composition. 
Task A.3.2.3.  Estimate stray rates from the PTAGIS and RMIS regional databases and 
DNA sampling.  
 

A.4 Productivity Monitoring and Evaluation  

Objective A.4.1.  Estimate juvenile smolt production of salmon by species, stock and origin.  
 
Approach:  YN staff will maintain and operate the Roza and Prosser/Chandler juvenile sampling 
facilities, and instream PIT arrays, and potentially, rotary screw traps in the Yakima Subbasin.  A 
number of salmon juvenile migrants will be sub-sampled annually.  Staff will maintain a 
database containing length, weight, marks, DNA, etc. information collected from these samples.  
These and available PIT data will be analyzed to estimate smolt outmigration past Prosser Dam 
and smolt-to-adult productivity (return) rates.  
 

Task A.4.1.1.  Operate Chandler juvenile monitoring facility and collect phenotypic and 
genotypic data from a subsample of migrating juveniles. 
Task A.4.1.2.  Maintain a database of these sample data. 
Task A.4.1.3.  Use PIT or acoustic tags and technologies to evaluate flow and 
entrainment relationships to estimate annual smolt outmigration at Prosser by species and 
origin. 
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Task A.4.1.4.  Evaluate available PIT data to estimate smolt-to-smolt and smolt-to-adult 
survival indices (see objective A.1.6), using analysis techniques such as those in 
Buchanan and Skalski (2007) or similar. 

Objective A.4.2.  Estimate adult-to-adult productivity of salmon in the Yakima Basin.  
 
Approach:  YN staff will compile and maintain annual run reconstruction tables using the data 
collected from the objectives and tasks described above.  Available age-at-return data will be 
used to develop brood/cohort return tables and adult return per spawner productivity. 
 

Task A.4.2.1.  Compile available escapement, harvest, and age-at-return data.  Update 
and maintain these data annually in appropriate databases and spreadsheets. 
Task A.4.2.2.  Report these data in annual reports and other appropriate technical fora. 

 

A.5 Ecological Interactions Monitoring and Evaluation  

Objective A.5.1.  Monitor inter- and intra-specific interactions and evaluate potential negative 
influence on the abundance and productivity of natural populations.  
 
Approach:  WDFW staff will continue non-target taxa of concern monitoring conducted under 
the YKFP M&E umbrella project, 199506325 (see 
https://www.cbfish.org/Document.mvc/Viewer/P155169 for an example annual report).  YN 
staff will use information from the literature as well as in-basin demographic and migratory data 
collected from other tasks identified in this appendix as indicators of potential survival or 
productivity bottlenecks for natural populations.  
 

Task A.5.1.1.  Establish criteria for demographic or migratory parameters that would 
indicate potential bottlenecks.  Criteria development may include risk assessment of 
competition and other ecological interactions as described in Pearsons and Hopley 
(1999), Ham and Pearsons (2001), and Kostow (2009). 
Task A.5.1.2.  Using PIT or acoustic tagging of hatchery juveniles prior to release, 
generate travel time and smolt-to-smolt survival estimates to the mouth of the Yakima 
River (from objective A.1.5 and A.4.1, using PIT tag detections at the Yakima juvenile 
sampling operations, and Bonneville Dam, or alternatively using acoustic tagging and 
monitoring).  Evaluate data on hatchery juvenile distribution and duration of presence in 
the subbasin from this effort as well as from Tasks A.1.5.8 and A.4.1.4, and from 
expanded fish presence/absence sampling in the mainstem and tributaries. 
Task A.5.1.3  Investigate feasible alternative methods for monitoring certain ecological 
interactions (such as competition) relative to conditions in the Yakima subbasin (i.e. 
direct observations of competition via snorkeling is impractical due to glacially-induced 
visibility limitations, extensive electrofishing in certain river reaches introduces risk to 
adult salmonids). 
Task A.5.1.4.  Annually review results from Yakima Subbasin Monitoring and 
Evaluation activities.  Evaluate results relative to established criteria.  Work with YKFP 

https://www.cbfish.org/Document.mvc/Viewer/P155169
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policy and technical teams to design and implement changes to Yakima production 
programs when criteria are exceeded. 
Task A.5.1.5.  Periodically review results from other ongoing Columbia Basin 
interactions studies for recommendations.  Implement recommendations deemed practical 
and relevant to Yakima production programs. 
 

A.6 Predation  

Objective A.6.1.  Estimate juvenile smolt mortalities of salmon and identify mortality “hot spots” 
in the Yakima system during outmigration.  Utilize collected data to develop and make 
recommendations to policy makers that will improve juvenile survival through the Yakima system 
migration corridor.  
 
Approach:  YN staff will continue avian and northern pikeminnow predation studies conducted 
under the YKFP M&E umbrella project, 199506325.   
 

Task A.6.1.1.  Monitor, evaluate, and index the impact of avian predation on annual 
salmon and steelhead smolt production in the Yakima Subbasin.  The index consists of 
two main components: 1) an index of bird abundance along sample reaches of the 
Yakima River and 2) an index of consumption along both sample reaches and at key dam 
and bypass locations (called hotspots). 
Task A.6.1.2. Examine roosting and nesting sites for the presence of salmon PIT tags.  
Link tag detections to sources of release and correlate with river flows.  Analyze and 
utilize these data to recommend changes in present water and irrigation facility 
management practices to policy makers that will improve juvenile survival through the 
Yakima River system migration corridor. 
Task A.6.1.3. Monitor, evaluate, and index impact of piscivorous fish on annual smolt 
production of Yakima Subbasin salmon and steelhead. 
Task A.6.1.4. Develop methods to remove some salmonid predators from the Yakima 
system. 

 

A.7 Disease Monitoring and Evaluation  

Objective A.7.1.  Maintain Master Plan hatchery operation protocols that minimize potential 
disease transmission within and outside of the hatchery, assuring that fish reared at the Master 
Plan facilities have high survival rates with little chance of pathogen transmission to naturally-
rearing fishes and aquatic organisms.  
 
Approach:  YN staff will work with USFWS fish health specialists to implement disease 
management protocols and monitor hatchery operations for specific fish pathogens in accordance 
with the Washington Co-Managers Salmonid Disease Control Policy and the USFWS Fish 
Health Policy and Implementation Guidelines.  
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Task A.7.1.1.  On at least a monthly basis, both healthy and clinically diseased fish from 
each fish lot will be given a health exam. The samples will include a minimum of 10 fish 
per lot. 
Task A.7.1.2.  At spawning, a minimum of 150 ovarian fluids and 60 kidney/spleens will 
be examined for viral pathogens from on-station broodstock.  The enzyme linked 
immunosorbent assay (ELISA) sampling will be performed on all spawned salmon 
females to reduce potential vertical transmission of Renibacterium salmoninarum 
(causative agent of bacterial kidney disease) to the progeny.  Additional fish health 
samples will be collected to assess the incidence of other bacterial and parasitic 
pathogens. 
Task A.7.1.3.  Prior to transfer or release, fish will be given a health exam. This exam 
may be in conjunction with the routine monthly visit. This sample will consist of a 
minimum of 60 fish per lot. 
Task A.7.1.4.  Whenever abnormal behavior or mortality is observed, the fish health 
specialist will examine the affected fish, make a diagnosis and recommend the 
appropriate remedial or preventative measures, such as optimal fish-rearing densities. 
Task A.7.1.5.  Movements of fish and eggs will be conducted in accordance with the Co-
Managers Salmonid Disease Control Policy and the USFWS Fish Health Policy and 
Implementation Guidelines.  As needed, fish transferred from other facilities to the 
Yakima Basin will be given a health inspection. 
Task A.7.1.6.  At spawning, eggs will be water-hardened in iodophor as a disinfectant.  
All eggs transferred to the facility will be surface-disinfected with iodophor as per the 
USFWS Fish Health Policy. 
Task A.7.1.7.  Juvenile fish will be administered antibiotics orally when needed for the 
control of bacterial infections. 
Task A.7.1.8.  Formalin (37% formaldehyde) will be dispensed into water for the control 
of fungus on eggs and the control of parasites on juveniles and adult salmon. Treatment 
dosage and time of exposure may vary with species, life-stage and condition being 
treated. 
Task A.7.1.9.  All equipment (nets, tanks, rain gear) will be disinfected with iodophor 
between different fish/egg lots. 
Task A.7.1.10.  Different fish/egg lots will be kept in separate ponds or incubation units. 
Task A.7.1.11.  Tank trucks or tagging trailers will be disinfected when brought onto the 
station. Foot baths containing iodophor will be strategically located on the hatchery 
grounds (i.e., entrance to hatchery building) to prevent spread of pathogens. 
Task A.7.1.12.  Therapeutants approved by the U.S. Food and Drug Administration or 
those under Investigative New Animal Drug permits will be used for treatments.  Under 
special circumstances, extra-label usage of other animal drugs may be prescribed by a 
veterinarian to control resistant disease organisms. 
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A.8 Genetic Monitoring and Evaluation  

Objective A.8.1.  Gain a thorough understanding of the genetic make-up of target stocks in order 
to maintain long term genetic variability and minimize the impacts of domestication on 
supplemented stocks.  
 
Approach:  YN staff will collect genetic samples from adult and juvenile salmon.  Analysis of 
genetic markers will be used to evaluate the relationship of salmon populations in the Yakima 
River relative to others in the Columbia River Basin and estimate origin of salmon returning to 
the Yakima River.  Subpopulation structure within the Yakima subbasin will also be evaluated 
for changes over time.  
 

Task A.8.1.1.  Collect genetic samples from adult salmon at the Prosser and Roza adult 
sampling facilities, and from fish used for broodstock. 
Task A.8.1.2.  Collect genetic samples from juvenile salmon at juvenile sampling 
facilities. 
Task A.8.1.3.  Send samples for analysis by CRITFC geneticists or other similarly 
qualified lab with information added to existing databases.  
Task A.8.1.4.  Evaluate results with particular interest to the following questions:   

1. How is the genetic composition of natural-origin salmon in the Yakima Basin 
changing over time (e.g., see Williamson et al. 2010 and Hess et al. 2011)? 

2. Are there differences in genetic composition between segregated and 
integrated hatchery-origin and natural-origin salmon? How is genetic 
composition of these various components changing over time? 

Task A.8.1.5.  Incorporate information into future reports and management actions 
through review with YKFP policy and technical teams. 
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