LOWER MONUMENTAL DAM

INFORMATIONAL OVERVIEW

Lower Monuméht:a‘l_ Lock & Dan n o

September 2009

Water Quality Team
Reservoir Control Center, Columbia Basin Water Management Division
U. S. Army Corps of Engineers Northwestern Division
Portland, Oregon




Table of Contents

TaDIE OF CONTENTS ...ttt bbb e e s 2
SECTION 1: General INTOrmMation...........coiiieriiieiieie et 3
1.1 Project DESCIIPTION. .......cuiitiitiitieiieiei ettt bbbt b e bbbt 3
1.2 SEALUS = HISTOTY ..ot et e s et e e sraete e e e naera s 3
SECTION 2: DM DESIGN ....viiiieiecie ettt sttt saa et e ra e ra e e e e nneeneas 3
2.1 Normal Operating RANGE .......ccuvcieiieiecie et re e besneesre s 3
2.2 Water Surface EIeVation (Ft) ..o 3
2.3 DISCNAITE ....veveeee ettt et e e st et e ae e be e e s ae e ae et e nra e reenaeareere s 4
2.4 SEOrage 1N FOTBDAY .....coiuiiiiiiiieie ettt sttt st re e beebesneenneas 4
2.5 POWEINOUSE ...ttt bbb bbbttt bbb ene s 4
2.6 NAVIGALION LOCK......ccuiiiiiiiiiieie ettt sre et esne e e 4
2.7 SHHING BASIN....cutiiiieiiiee ettt et e e ste e teanaesneesaeeneesteebeaneeeeas 5
2.8 SPHIWAY ...ttt b bbb b b et ne et 5
SECTION 3: Water QUAIITY .....cceeiiiieiieiieeie ettt 5
3. L FIOW DEFIBCIONS. ..ottt bttt be e b et esbe et 5
3.2 Water Quality MONItoring STAtiONS..........ccvveiriieiiere e st se e 6
AA) ACHIVE GAUGES. ...eueitie ittt sttt sttt ettt e bt et e st s be e beesbesbeesbeenbesbeenbeentesneeneeas 6

B) ODSOIELE GAGES .....veevveeieiiieieetie sttt ettt et e s te e e s e steeaesneesreeneeaneenne s 9
SECTION 4: Fish FACHITIES. .......oiuiiiiiiiiiceceeee e 10
AL FISN FACHITIES ...ttt bbbt eneas 10
A) JUVENTTE FISN PASSAQE ......eiiiiieiie e 10

B) AdUlt FISN PaSSA0E......c.veiieiieieciesie et nne e 11

4.2 Removable Spillway WEeIr (RSW) .....ccuiiieeeeee e 11
4.3 General Fish Facilities INformation ............cccooeiiiieniiiiceeee s 12
Appendix A: Project SChEMALICS ......cccveiuiiieieeie e nne s 14
APPENAIX BI INOTES ...ttt ettt et e sre e nbe e nnes 15
APPENAIX C: GIOSSANY ...vveuieieieiieeie sttt e et e e et e st e e eeanaesteessesneesreeeeaneenreas 15



SECTION 1: General Information

1.1 Project Description

Stream: Snake River (R.M. 41.6)

Location: Matthaw, Washington

Owner: U.S. Army Corps of Engineers, Walla Walla District
Project Authorization: PL 79-14, 1945

Authorized Purpose: Power, Navigation

Other Uses: Fishery, Recreation, Irrigation, Water Quality
Type of Project: Run-of-river

Date established: May 1969

Lower Monumental Lock and Dam is a hydroelectric, concrete, gravity dam on the Snake
River, and bridges Franklin County and Walla Walla County, in the state of Washington. The
dam is located six miles (10 km) south of the town of Kahlotus, and 43 miles (69 km) north
of the town of Walla Walla.

Lower Monumental Dam is part of the Columbia River Basin system of dams. Lake Herbert
G. West, which extends 28 miles (45 km) east to the base of Little Goose Dam, is formed
behind the dam. Lake Sacajawea, formed from Ice Harbor Dam, runs 35 miles (56 km)
southwest, downstream from the base of the dam.

1.2 Status - History

Project authorized by House Document 704, 1945.The initial project with units 1 through 3
was completed in 1970.The additional units, 4 through 6 were completed in 1978.

SECTION 2: Dam Design

2.1 Normal Operating Range
Normal 0perating range .......ccccceeeerereereenesiee e see e 537’-540°

2.2 Water Surface Elevation (ft)

Max. flood pool (Q = 850,000 CfS) ....cceevvevvrierierireiecieenn 548.3'
NOIMAL POOI ..o 540.0'®
Minimum Operating POOI .........c.oveeveveeeereeeereseeeeeeesseeesneons 537.0'®
Max. flood tailwater (Q = 850,000 CfS) ......ccevvriviirrinninne 471.0°
Max. controlled flood tailwater (Q = 340,000 cfs)................. 453.0f
Standard project flood tailwater (Q = 139,000 cfs) ............... 443.5'
MiniMum tAIIWALET ........c.coeiiiiiiie s 437.0'



2.3 Discharge

Minimum
December-February ..., Zero
March-NOVEMDET .........ccviiiiiiie e 11,500
Maximum rate of change per NOUF ............cccvvvveverreeeeennene. 70,000?

2.4 Storage in Forebay
Maximum Storage ..........covevvviieiieiiiiiiie e eieeneeen.. 3.3 KSFD/ 1.0 ft

2.5 Powerhouse

Turbine type Units 1-6.......ccooiiiiiiiiieieeee e Kaplan automatic-adjustable
blades
NUMDBEr OF UNIS ..o 6
Total rated CapaCty .......ccceevverieieeie e 810 MW
Overload CapaCILy ........ccccveveiereiiierere e 931.5 MW
Nameplate capacity per Unit...........cccocoeveeveeiieieeve e, 135 MW
Hydraulic capacity (1% MaX) .......ccccvveiereneniienineseseeas 130,000 cfs
Maximum H/K coefficient .............cooviii i 7.2 MW/KCFS
Minimum H/K coefficient ...................ccceeevevve e o, 7.0 MW/KCFS
Normal Maximum Head ..........cccooviiininnenese s 100’
LeNGEN 1t 228’
SPacing Of UNILS......ccveiuiieiiececcsece e 90’
= UNIES 1-5 e 90’
= UNIES 96’
- Erection & Service Bay ........cccceovevenineneninenieeen 110’
Number of hydro-generating Units...........ccccovveveeveieeienennn, 6 — 145,105 kva
Units 1 — 3 Kaplan type turbines..........cccccoveveiininiinieenn 212,400 hp @ 94.0" head
Units 4 — 6 Kaplan type turbines........ccccoevevvevveieiiecinenn 212,400 hp @ 93.0" head
Units 1 — 6 Runner diameters..........ccooviveenienninie e 312"

2.6 Navigation Lock

TP et e Single lift
LEeNGEN oo 650'
WIAEN Lo 86'

Vertical lift
Upstream gate:

Type: Vertical lift Height, feet..........cccccoovvvieivnnnnne 22
Downstream gate:
Type: Vertical lift Height, feet.........ccccccoovvernnnnnne. 84.08
Minimum depth over lower miter gate Sill ..............c.cco........ 15'

Flow through lock .................ocooiii i i ee... 1500 cfs
Normal fill time..........cooei e 11.3 minutes



Normal emptying time..........oo vt 13.3 minutes

2.7 Stilling Basin

1L SRS Horizontal apron

Width, perpendicular to flow, feet..........ccoocoveiiiiiiniiene 498

Length, parallel to flow, feet..........ccccooviieieeiniec e, 180

Floor elevation, feet mSl .........cccoooeiiiiiiii e 392

Height of continuous end sill, feet..........cccocevveviieiieieee, 13

2.8 Spillway

TP et e Concrete, gravity, gate controlled

Length (OVerall) ... 512'

Number of bays............cooviiiiiiii a8

GALES TYPES ...t tainter

GALES SIZE ..ot 50" X 60’

Gates — method of operation.............cccoviiiii i iiiennns individual electric hoists, remote
controlled

Crest eleVALIONS ......cccovviiiieieee e 483’

Deck elevation ... 553’

Design discharge, (CfS) .....ccooveririiiiceercee e 850,000

SECTION 3: Water Quality

3.1 Flow Deflectors

Total nuUMber Of Bays.......ccoocvvirieiiiiieiee e 8
Total number of deflectors. ..o, 8
Elevation of deflector (ft).........ccoooeviiiiiiiie 434
Depth of deflector (ft) .......ccocveveiieiii e 6.7
Length of deflector (ft).......cccoeiiiiiii e 125
Toe of deflector (ft)......ccccoeviieiiee e 0



3.2 Water Quality Monitoring Stations
A) Active Gauges

Al-. Lower Monumental Forebay TDG Monitoring Station (LMNA)

Gage Elevation: Fixed

Latitude: 46° 33’ 45.2” N
Longitude: 118° 32’ 4.4” W
Datum: NAD-83

River: Snake

River Mile: 41.7

USGS-1D: 13352595

Owner: U.S. Army Corps of
Engineers

Gauge Type: Hydrosonde

Data Transmission: GOES
Satellite

Dates of Operation: April 1-Sept.
15.

Years of Operation: 2005 —
Present.

River Conditions: Tailwater monitor.

Location: This gauge is located in the forebay of Lower Monumental Dam at the upstream
end of the navigation lock guidewall.

Comments: Replaced LMN in 2005.



A2- Lower Monumental Tailwater (LMNW)

Gage Elevation: Fixed

Latitude: 46° 33’ 04.5” N
Longitude: 118° 32’ 59.0” W
Datum: NAD-83

River: Snake

River Mile: 40.4

USGS-ID: 13352600

Owner: U.S. Army Corps of Engineers
Gauge Type: Hydrosonde

Data Transmission: GOES Satellite
Dates of Operation: April 1-Sept. 15.
Years of Operation: 1995 — Present.
River Conditions: Tailwater monitor.

Parameters Measured: Barometric Pressure, Total Gas Pressure, Temperature.



Location: This gauge is located on the southeastern shore of the Snake River approximately
1 mile downstream of Lower Monumental Dam.
Comments: |
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Figure 2: TDG Fixed Monitoring Station at the Lower Monumental tailwater.



Figure 3: TDG Fixed Monitoring Station locations : forebay and tailwater

B) Obsolete Gages
B1. Lower Monumental Forebay (LMN)

Gage Elevation: Fixed

Latitude: 46° 33 44.7” N
Longitude: 118° 32’ 8.3” W

Datum: NAD-83

River: Snake

River Mile: 41.6

USGS-ID: 13352595

Owner: U.S. Army Corps of Engineers
Gauge Type: Hydrosonde

Data Transmission: GOES Satellite
Dates of Operation: April 1-Sept. 15.
Years of Operation: 1985 — Present.
River Conditions: Tailwater monitor.

Parameters Measured: Barometric Pressure, Total Gas Pressure, Temperature.
Location: This gauge was located on the dam face in the forebay of Lower Monumental
Dam between Generating Unit #6 and Spill Bay #8.

Comments: Replaced LMN in 2005. This gauge is inactive
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Figure 4. TDG Fixed Monitoring Station at the Lower Monumental forebay.

SECTION 4: Fish Facilities

4.1 Fish Facilities

A) Juvenile Fish Passage

The Lower Monumental juvenile facilities consist of standard length submersible traveling
screens, vertical barrier screens, 12" orifices, collection gallery, dewatering structure, and
bypass flume to the tailrace below the project. Transportation facilities consist of a separator
to sort juvenile fish by size and to separate them from adult fish, sampling facilities,
raceways, office and sampling building, truck and barge loading facilities, and PIT tag
detection and deflector systems.

Operate from April 1 through September 30 for juvenile fish bypass, collection and
transportation, and from October 1 through December 15 for bypassing adult fallbacks.
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B) Adult Fish Passage

The adult fish passage facilities at Lower Monumental are comprised of north and south
shore fish ladders and collection systems with a common auxiliary water supply. The north
shore fish ladder connects to two north shore entrances and the powerhouse collection
system. The powerhouse collection system has two downstream entrances at the south end of
the powerhouse (a former side entrance has been permanently closed), and a common
transportation channel. Two north shore entrances, two downstream south powerhouse
entrances, and none of the floating orifices will be used during the fish passage season. The
south shore fish ladder has two downstream entrances (a former side entrance has been
permanently closed). The auxiliary water is supplied by three turbine-driven pumps located
in the powerhouse on the north side of the river. The water is pumped into a supply conduit
that travels under the powerhouse collection channel, distributing water to the powerhouse
diffusers, and then under the spillway to the diffusers in the south shore collection system.
Excess water from the juvenile fish bypass system (approximately 200-240 cfs) is added to
the auxiliary water supply system for the powerhouse collection system.

4.2 Removable Spillway Weir (RSW)

Year of Installation.............ccooviiiiiiiiii i eeeeen . ...2008

RSW LOCAION. ... .t Spill Bay 8

RSWFIOW ... =11 KCTS

Training FIOW.......oo e flow through bays 1-7
........................................................................ See Tables LMN-12 or 13 in FPP

RSW WIdth. .. ..o e, 80 feet
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Figure 1: RSW in operating position /RSW removed

4.3 General Fish Facilities Information

Number of fish ladders........cccccocvviiiiiiic e 2
SIOPE 1V on 10H
Number of weirs (including orifice-control section) ............ 103
Overflow weirs:

NUMDBBE ... 97

HEIGNT ..o 6’
(O 1) (o=l 4= 18 x 18 inches
Exit of ladders, invert elevation, feet msl ..........ccocvvevvivveeens 530.5
Entrance of ladder, invert elevation, feet msl ..............c......... 429
Normal fishway flow, forebay to each ladder, cfs................. 74
Ladder clear width, fEet .......cccoevvviiiiiiicec e 16
Pumps for fish attraction water:

Number 3

Type turbine
Capacity, cfs 835
Forebay water required for each turbine, cfs 65
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Fishway entrances:

NOFtN SNOTE ... 2
SOULN SNOTE ... 3
NON-OVEITIOW ...t 3

Powerhouse collection system:

Number of orifice entranCes .........cccvvvvvvivienenc e, 10
Length of channel, feet..........ccoooviiiiiiii s 600
Width of channel, feet..........ccocoiiiiiiii 175

Fingerling bypass system:

Collection system openings per gate slot....................... 1
Size of collector pipes, INChEeS........ccccvviiiiiiiiie, 6
Forebay water required (per powerhouse unit), cfs........ 2.4

13
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Appendix B: Notes

Lake Elevation: Established for flood control, navigation, power generation and recreation.
House Document 704, 75th Congress, 1945.

Discharge: Fisheries consideration.
Rate of Change: Based on 1.5 feet per hour.

Release for overflow plan output with full pool and no spill.
GDM 3, Vol. 3. Mar 1964.

(1) Project engineer may authorize fill to elevation 540.5 ft or draft
to elevation 536.5 ft to allow for unexpected events.

(2) Based on 1.5 ft/hour change.

Appendix C: Glossary

Forebay - The water upstream of / behind the dam.

Tailwater / Tailraise — It is the water surface immediately downstream from a dam or
hydroelectric power plant.

Power Plant — It is a place where electricity is generated.

Powerhouse - The part of a hydroelectric dam where the turbine-generators are housed and
where power is produced by the action of the water on the turbine blades.

Navigation Lock - A device used for raising and lowering boats between stretches of water of
different levels on river and canal waterways.

Stilling Basin - A basin constructed to dissipate the energy of fast-flowing water, eg, from a
spillway or bottom outlet, and to protect the river bed from erosion.

Fish Ladder - Structures on or around artificial barriers (such as dams and weirs) built to
facilitate diadromous fishes' natural migration. Most fish ladders enable fish to pass around
the barriers by swimming and leaping up a series of relatively low steps (hence the term
ladder) into the waters on the other side.

Ice and Trash Sluiceway (IST) — It is a channel through which debris, such as ice and trash,
which has collected in the dam forebay, is released into the tailraise. Juvenile fish also use
this outlet to travel downstream during the spring and summer seasons.
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Removable Spillway Weir (RSW) - A removable steel structure that is attached to the
forebay of an existing spill bay, creating a raised overflow weir above and upstream of the
existing spillway crest.

Spillway - A structure that allows release of excess water from a dam or other hydraulic
structure.

Flow Deflector — It is a structure found below the spillway tiers and above the stilling basin
of a dam. Its purpose is to deflect off the flow of the spill water at an angle such that the
spilling water skims on the surface of the existing water elevation instead of plunging deep
into the tailraise. Spill water plunging into the tailraise will increase Total Dissolved Gas
(TDG) levels; the deflector serves to reduce the TDG. The flow deflector will not be as
effective during high spill periods as the water will spill clear of the deflector.
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