
US Army Corps 
of Engineers® 

Portland District 

WATER CONTROL MANUAL 
LOST CREEK LAKE 

OREGON 

January 2013 

Public Version



WATER CONTROL MANUAL 

FOR 

LOST CREEK LAKE, OREGON 

 

 

 

 

 

 

 

Prepared by the 

U.S. Army Corps of Engineers 
Portland District 
Portland, Oregon 

 

Reservoir Regulation and Water Quality Section 

January 2013 

 



ii 

 

NOTICE TO USERS OF THIS MANUAL 

Regulations specify that this Water Control Manual be published in loose-leaf form, and only those 
sections, or parts thereof, requiring changes will be revised and printed. Therefore, this copy should 
be preserved in good condition so that inserts can be made to keep this manual current. 

Change 
No. 

Page / 
Paragraph / 

Section 
Statement of Review or Change Date 

R0  Manual dated June 1991. Jun 1991 

R1 All 
Updated all chapters in the manual and most of the associated 
plates and tables. Version was approved by NWD.  

Jan 2013 

    

    

    

 

EMERGENCY REGULATION ASSISTANCE PROCEDURES 

In the event that unusual conditions arise during duty hours, contact between Rogue River Basin 
Project staff and Reservoir Regulation and Water Quality staff (CENWP-EC-HR) can be made by 
calling the CENWP-EC-HR phone line at (503) 808-4896. If CENWP-EC-HR is unstaffed, further 
assistance can be achieved by contacting (in the order listed) one of the following persons assigned 
to be on call during non-duty hours: 

1. Rogue Basin Regulator 
Work: (503) 808- 4891 
Cell: (503) 475-2492  

4.  Backup Regulator
Work: (503) 808- 4869 
Cell: (503) 927-4642 

2. Backup Regulator 
Work: (503) 808- 4877 
Cell: (503) 367-6579  

5. Chief, Reservoir Regulation and Water 
Quality Section 
Work: (503) 808-4886 
Cell: (503) 819-9823 

3. Backup Regulator 
Work: (503) 808-4887 
Cell: (503) 819-4189 

6. Rogue River Basin Project 
Phone: (541) 878-2255 
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LOST CREEK DAM AND LAKE 

PERTINENT DATA 

1. Project  Location: 
 Nearest town McLeod, Oregon 28 miles 

northeast of Medford, Oregon
 County and State Jackson County, Oregon 
 Stream Rogue River
 Distance above mouth 157.2 river miles 

2. Drainage Area: 
 Area above dam site 674 square miles 
 One inch of runoff above dam site 35,950 acre-feet 

3. Project Description: 

 a. Dam: 
     Type Rockfill shell with central 

impervious core 
     Length 3,600 feet
     Height (foundation to top of dam) 345 feet
     Top width of dam 24 feet

 b. Spillway: 
     Type Concrete gravity, gated, ogee 

section
     Gate Size – width and height 45 feet, 51 feet
     Capacity at full pool 158,000 ft3/s
     Crest elevation 1,823 feet, NGVD 

 c. Outlet Works: 
     Type Multiple-use intake structure 271 

feet high, free standing concrete 
tower

     Type of gates Hydraulic pressure slide 
     Number and size of gates Two regulating gates 6 feet 6 

inches by 12 feet 6 inches high
  Two emergency gates 6 feet 6 

inches wide by 12 feet 6 inches 
high

     Capacity at minimum flood control pool 
              (El. 1,812 ft) 

9860 ft3/s

     Capacity at maximum and full pool  

              (El. 1,872 ft)  

11,460 ft3/s

 d. Water Temperature Control Ports:
     Type Hoisted full open-full closed 

multiple-level gates (four levels)
     Number and size of each level Three, 8 feet wide by 15 feet high
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 e. Turbidity Conduit: 
     Type Circular concrete trunk 
     Length and diameter 400 feet, 12 foot 6-inch diameter

 f. Outlet Conduit: 
     Size and type 12 foot, 6-inch diameter circular 

concrete lined
     Slope and length 1.5 percent, 943 feet 

 g. Fish Hatchery Warm Water Supply:
     Size and length 24-inch diameter, 4,760 feet long
     Discharge capability 70 ft3/s capability at full pool

 h. Penstock: 
     Type Cut and cover, steel encased 

concrete
     Diameter and length 15-foot diameter, 1,368 feet long
     Capacity at minimum flood control pool 
               (El. 1,812 ft) 

2,640 ft3/s

     Capacity at maximum and full pool 

              (El. 1,872 ft) 

3,000 ft3/s

 

4. Minimum Flow Requirements: 

These flows will not be reduced except during periods of declared water shortages, by 
request of the state of Oregon, or when hydrologic conditions indicate that other primary 
authorized functions will be jeopardized. 

1 Feb – 30 Apr 700 ft3/s
1 May – 15 May 1,000 ft3/s
16 May – 31 May 1,300 ft3/s
1 Jun – 10 Jun 1,500 ft3/s
11 Jun – 30 Jun 1,800 ft3/s
1 Jul – 20 Aug 2,000 ft3/s
21 Aug – 7 Sep 1,500 ft3/s
8 Sep – 31 Jan 1,000 ft3/s

A minimum release of 500 ft3/s will be used during flood control operations. 
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5. Principal Elevations, Area, Storage, and Discharge Capability: 

Feature 

Elevation 
(feet, 
NGVD) 

Water 
Surface Area 
(Acres) 

Storage 
(Acre-
feet) 

Spillway 
Discharge1 
Capacity 
(ft3/s) 

Outlet 
Works 
Discharge2 
Capacity 
(ft3/s) 

Top of Dam 1,882  500,000 158,00 11,460 

Maximum and Full 
Pool 

1,872 3,430 465,000 0 9,860 

Minimum Flood 
Control Pool (Also 
top of Carryover 
Conservation Pool) 

1,812 2,600 285,000 0 8,000 

Minimum 
Conservation Pool 
(also Top of 
Inactive Pool) 

1,751 1,800 150,000 0 0 

Dead Storage (Top) 1,640 620 24,000 0 0 

Lowest Intake 
(Invert) 

1,595 175 3,000 0 0

Streambed 1,550 0 0 0 0

1Free overflow condition 
2Two gates full open condition 
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WATER CONTROL MANUAL FOR LOST CREEK LAKE, OREGON 

SECTION 1 

INTRODUCTION 

1-1 AUTHORIZATION 

Authority for preparing this manual is contained in ER 1110-2-240, Water Control 
Management, last updated 01 March 1994.  Its preparation has been in accordance with 
instructions presented in EM 1110-2-3600, Reservoir Regulation, dated 30 November 1987, 
and with guidance provided by ER 1110-2-8156, Preparation of Water Control Manuals, 
dated 31 August 1995. 

1-2 PURPOSE AND SCOPE 

The function of this manual is twofold: (a) to document the water control plan, and (b) to 
provide a reference source for higher authority and for personnel responsible for the 
regulation of Lost Creek Project. 

The manual contains a description of the river basin and project, project history, watershed 
characteristics, hydrometeorological facilities, forecast methods, water control plan, effects 
of the water control plan, and water control management. The manual provides 
comprehensive coverage of all important water control subjects and is intended to be the 
primary reference for water management of the project. 

For purposes of this manual, “Lost Creek Dam” is used to refer to the structural features of 
the project (i.e., Lost Creek spillway, Lost Creek regulating outlet works, and Lost Creek 
powerhouse.  “Lost Creek Lake” is used to refer to the water impounded by William L. Jess 
Dam (i.e., Lost Creek Lake storage, Lost Creek Lake flood control rule curve, etc.).  The 
term “Lost Creek Lake” is also used as the geographic location of the project (i.e., “staff will 
be sent to Lost Creek Lake in the event of a flood”).  The term “Lost Creek Project” 
encompasses the dam, lake, and all other facilities. 

All units are given in English units. To interpret this manual in SI units, a conversion table is 
provided as Table 1-1. 

1-3 RELATED MANUALS AND REPORTS 

Design memorandums previously submitted for the Lost Creek Project are listed in  
table 1-2. Project authorization was given by House Document 566; that is the basis from 
which the operation of the Rogue River Projects is derived. The Lost Creek Lake Flood 
Emergency Plans are contained in a separate manual, and should be referenced for structural 
safety and emergency operations at Lost Creek Project. 

1-4 PROCEDURES TO UPDATE AND REVISE THE WATER CONTROL MANUAL 

The Engineering and Construction Division of the Portland District will make changes and 
revisions to this manual, as newer or revised techniques of regulation and forecasting are 
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developed.  If significant changes occur on the watershed or at the dam affecting water 
regulation, these changes will be included in a revision of the water control manual.  Any 
change in the manual that affects the authorized functions of the reservoir or involves a 
significant deviation from the approved plan will be submitted to Northwestern Division 
(CENWD) for approval.  All revisions will be dated and a master file will be kept by the 
Portland District (CENWP). 

1-5 PROJECT OWNER 

The project was planned, designed, built, and is operated by the U.S. Army Corps of 
Engineers for the public of the United States of America. 

1-6 OPERATING AGENCY 

The project is operated by the U.S. Army Corps of Engineers, Portland District.  The project 
manager is responsible for the operation of three projects in the Rogue River Basin.  These 
projects are Lost Creek Project, Applegate Project, and the partially completed Elk Creek 
Project.  The Lost Creek Project is staffed 24 hours a day by power plant operators.  The 
Applegate Project on the Applegate River is operated by remote control via a microwave 
supervisory system and conventional phone lines from the Lost Creek Project.  The 
Applegate Project is staffed and operated on-site primarily during periods of flooding when 
use of the spillway may be required.  The partially completed Elk Creek Project is not 
staffed. 

1-7 REGULATING AGENCIES 

Under authority contained in various legislative authorization acts, the Chief of Engineers, 
U.S. Army Corps of Engineers, is responsible for establishing overall policy for the 
regulation of reservoirs for flood control. 

In accordance with the provisions of ER 1110-2-1400, functional regulation of the project is 
the responsibility of CENWP, with the primary responsibility delegated to Reservoir 
Regulation and Water Quality Section (CENWP-EC-HR).  The Portland District operates 
the project and specifies the regulation for flood control and conservation releases 
throughout the year.  This responsibility was previously shared with the Reservoir Control 
Center (RCC) of the Northwestern Division, who had the primary role for flood control 
releases while the Portland District had the primary role for conservation releases.  
Complete reservoir regulation responsibility at the District became effective  
01 November 1988. 

Within the Portland District, Engineering and Construction Division (CENWP-EC) has 
personnel assigned to water management activities related to regulation of District flood 
control projects.  A water regulation center has been established in CENWP-EC-HR to 
perform this responsibility.  The physical operation and maintenance of multiple-purpose 
projects in the Portland District are responsibilities of Operations Division under the direct 
supervision of the Operations Project Manager for the Rogue Project, who is, in turn, 
responsible to the Chief of the Operations Division. 
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The Northwest River Forecast Center of the National Weather Service (NWRFC) in 
Portland, Oregon, along with the National Weather Service (NWS) office in Medford, 
Oregon, are responsible for flood forecasting and issuing flood warnings.  These two offices 
coordinate closely with Corps of Engineers for dissemination of information and forecasts.  
The U.S. Geological Survey (USGS) in Portland, with field assistance from their Medford 
office has the responsibility of collecting, calibrating, and publishing streamflow and water 
quality data in the basin.  The Natural Resources Conservation Service (NRCS) Snow 
Survey monitors snow water content and cumulative precipitation at a large number of 
stations in southern Oregon.  Data provided by these stations is used by the NRCS to 
develop volume runoff forecasts in the spring of each year.  These data are essential to the 
water management of Lost Creek Lake. 

The Oregon Department of Fish and Wildlife (ODFW) through the Oregon Water 
Resources Department (OWRD) has the responsibility for ensuring that minimum flows 
remain in the river for fisheries.  The U.S. Fish and Wildlife Service (USFWS) and the 
NOAA-Fisheries provide input to the ODFW.  The U.S. Bureau of Reclamation (USBR) is 
responsible for the sale of water stored in Federal projects for irrigation.  The USBR handles 
all irrigation contracts, and receives all payment for the U.S. Government for irrigation 
water.  Additional discussion on agency responsibilities is provided in Section 9, paragraph 
9-1. 
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SECTION 2 

DESCRIPTON OF PROJECT 

2-1 LOCATION 

Lost Creek is located at latitude 42°40’, longitude 122°40’ in southwestern Oregon, 
northeast of the city of Medford in Jackson County, Oregon.  A photograph of the lake and 
general map of the watershed are shown on Plate 2-1.  The lake is about 205 air miles south 
of Portland, Oregon, at river mile (RM) 157.2 on the main stem of the Rogue River, 
approximately 3 miles upstream from the confluence of Big Butte Creek.  Lost Creek Lake 
controls 13 percent of the Rogue River drainage.  The nearest town is Shady Cove, about 10 
miles southwest of Lost Creek Lake.  Shady Cove is served by Highway 62, which connects 
with Medford about 28 miles southwest of Lost Creek Lake. 

2-2 PROJECT PURPOSES 

Lost Creek Project, completed in 1976, was the first and is the largest of three multiple-
purpose projects planned for the development and utilization of the water resources for the 
Rogue River Basin.  The second project, Applegate, is located on the Applegate River. The 
confluence of the Applegate River with the Rogue River is at RM 96.  Completed in 1980, 
the project is operated by personnel from the Lost Creek Project.  The third project, Elk 
Creek, is located on Elk Creek, which joins the Rogue River at RM 152.0. Elk Creek Project 
is partially completed (about one third of design height) but was notched in 2008 to allow 
fish passage. It does not store water. If completed, personnel from Lost Creek Project will 
operate Elk Creek Project.  The primary purposes of the Lost Creek Project are flood 
control, irrigation, water supply, and fisheries enhancement.  Secondary purposes include 
power generation, water quality control, wildlife enhancement, and recreation.  Lost Creek 
Project was the first in Portland District to have water quality and fisheries enhancement as 
authorized project purposes. 

2-3 PHYSICAL COMPONENTS 

Lost Creek Dam is a rock-fill shell embankment with a central impervious core.  A gate-
controlled concrete chute-type spillway is located on the left abutment.  A multi-level 
withdrawal structure with multiple intake ports and a low-level turbidity conduit serve to 
provide the intake capability for the regulating outlet works and power penstock releases.  A 
fish hatchery warm water intake mounted on the withdrawal structure provides a 
supplemental water supply for the downstream hatchery.  The multi-level withdrawal 
structure, together with the regulating outlet tunnel and power penstock, is located near and 
extends through the right abutment.  The powerhouse is located on the downstream side of 
the right abutment.  Profiles of the embankment, spillway, regulating outlet, and plan views 
of Lost Creek Dam and Lake are shown on Plate 2-2.  Supplementary pertinent data is 
tabulated in Exhibit A. 

 a.  Embankment.  The embankment is a rock fill shell with a central impervious core as 
shown on Plate 2-2 and in the photo on Plate 2-3.  The dam has a crest width of 24 feet, a 
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crest length of about 3,600 feet, and a height of 345 feet.  The total in-place volume is 
10,797,000 cubic yards (yd3). 

 b.  Spillway.  The spillway and appurtenant components shown on Plate 2-2 consist of 
an unlined approach channel, a gated ogee structure, a partially lined spillway chute, and an 
unlined rock-stilling basin.  The gated ogee structure is a concrete gravity type section with 
three bays, each equipped with a 45-foot-wide by 51-foot-high tainter gate as shown in the 
photo on Plate 2-4.  The ogee crest elevation is 1,823 feet.  In the closed position, the top of 
the gates is 2 feet higher than the full pool elevation El. 1,872 feet, to contain reservoir 
waves.   

The spillway is operated at the gates by local manual control from the machinery control 
center with push-button stations located at each controller.  These push buttons are 
momentary hold-down type and must be physically engaged to operate the gate.  Each hoist 
has a gear-driven gate position indicator and a revolution counter, both visible from the 
push-button station and showing the position of the gate for its full range of travel.  The 
revolution counter registers approximately 1/10th of a foot travel per revolution on the 
counter.   

A nearly 3,000-foot-long straight and partially lined spillway chute is provided to direct 
flow into a stilling basin and thence to the Rogue River as shown in the photo on Plate 2-5.  
The spillway channel from the stilling basin enters the Rogue River downstream of the Cole 
M. Rivers Fish Hatchery approximately 6,660 feet downstream from the axis of the 
embankment dam and about 2,500 feet downstream of a fish barrier dam servicing the fish 
hatchery.  A partially eroded dike composed of overburden material is blocking the present 
spillway channel access from the stilling basin to the river in order to deny fish movement 
into the excavated stilling basin. The dike was partially eroded during the flood of 1997 and 
was not repaired due to input from the Hatchery manager.  The dike also prevents 
temperature and turbidity contamination from the stagnant pool formed by the excavated 
stilling basin.   

The design capacity of the spillway structure is 158,000 cubic feet per second (ft3/s).  This 
flow corresponds to the probable maximum flood (also known as the spillway design flood) 
of 169,000 ft3/s, less11,000 ft3/s, the capacity of the regulating outlet works.  Discharge 
rating curves for the spillway as well as tailwater rating curves are shown on Plates 2-6 and 
2-7.  The spillway chute is designed to contain, within sound rock, where possible, a flow of 
50,000 ft3/s (the unregulated standard project flood of 64,500 ft3/s minus 14,000 ft3/s 
through the powerhouse and regulating outlet) including air entrainment.  While chute flows 
up to 158,000 ft3/s, including air entrainment, will also be within the chute cross section, 
those greater flows will encounter rock of a lesser quality than the lower flows.  Thus, some 
sacrificial erosion may be expected.  The stilling basin at the end of the chute was designed 
for a project release of 64,500 ft3/s.  However, additional volume exists within the rock line 
downstream of the end of the horizontal floor.  With usage of the stilling basin for flows in 
excess of 64,500 ft3/s, floor and walls will erode as well as the chute perimeter.  However, 
due to the very infrequent operation required and as long as the design capabilities are not 
exceeded, the stilling basin should retain its functional capability with only an occasional 
need for removal of loose material.  The channel downstream of the stilling basin was 
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excavated of overburden with the overburden being placed as a plug dike at the downstream 
end of the channel near the river.  This channel was sized so that erosion would be minor for 
project flows up to 20,000 to 30,000 ft3/s and of an acceptable degree for larger releases up 
to the probable maximum flood (less 11,000 ft3/s, the capacity of the outlet works). 

 c.  Multi-Level Withdrawal Structure.  The multi-level withdrawal structure, located 
near the right abutment, permits selective withdrawal of flow releases, which have a direct 
impact on downstream water temperature and turbidity.  A photo and schematic of the 
withdrawal structure (intake tower) are shown on Plates 2-8 and 2-9, respectively.  The 
tower is a 271-foot-high freestanding concrete structure.  Its major components are a wet 
well and a dry well with intakes common to the regulating outlet and power penstock.  
These intakes are referred to as the water temperature control ports and the turbidity conduit.  
The turbidity conduit is actually a low level intake designed to aid in flushing the lower 
levels of the reservoir or to act as a water temperature control port.  All of the above intakes 
service the tower wet well.  The tower dry well is used for access to the intake structure.   

Two additional intakes are located on the tower, but neither use the tower wet well and both 
serve distinctively different project functions.  The first, a fish hatchery warm water supply 
intake, supplies warm surface water to the Cole M. Rivers Fish Hatchery downstream of the 
project.  The second, a tower bypass intake, allows releases to be diverted through the 
penstock bulkhead slot directly from the forebay to the penstock.  Thus, the functional 
components of the intake tower are a 30-foot-diameter wet well, and a 25-foot-diameter dry 
well, the water temperature control ports, the turbidity conduit, the fish hatchery warm water 
supply intake, and the tower bypass intake. 

  (1) Wet and Dry Well Components.  The 30-foot-diameter wet well of the tower acts 
as a water temperature-mixing chamber to both the regulating outlet system and the power 
generating system.  The bottom invert of the well is El. 1,640, while the roof is at the bottom 
of the machinery deck at El. 1,877.  Three intake ports are located at each of the four levels 
or tiers.  The intake invert elevation of each tier is 1,640, 1,730, 1,790, and 1,845, 
respectively.  Two regulating outlet openings with invert El. 1,640 provide entry to the 
regulating outlet conduit.  A power penstock intake with centerline El. 1,690 serves as entry 
from the wet well to the power generating system.  Elevator and stairwell facilities in the 25-
foot-diameter dry well provide physical access to the gate chamber containing the regulating 
outlet gates and related control equipment, and to both the regulating outlet system and the 
power penstock for inspection and maintenance. 

  (2) Water Temperature Control Ports.  Three 8-foot-wide by 15-foot-high intake 
ports at each of four levels provide both the means to select water from the reservoir at a 
temperature most desirable to downstream requirements and provide for a greater volume of 
release in case of flood control regulation.  These intakes can also be used in selective 
withdrawal for turbidity purposes.  As shown on plate 2-9, the invert of each port within the 
tier is at elevations 1,640, 1,730, 1,790, and 1,845.  The middle port of the lowest tier is 
connected directly to the turbidity conduit. 

Each of the 12 ports has a bulkhead type gate on the outer face of the well and is designed to 
withstand the full pool head against a dry well.  Two additional bulkhead type intake gates 
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have been provided to the project to be used as pressure relief gates.  These gates were 
designed to replace two of the intake port gates at El. 1,730.  Each pressure relief gate has 
twenty-seven 15- by 27-inch orifices that are closed by top-hinged panels.  The elevation 
difference between forebay and wet well during normal operation will seal the panels.  
However, a higher wet well than forebay water surfaces will cause the panels to open, 
thereby relieving pressure in the wet well.  Normal operating procedures include installation 
and use of these pressure relief gates at El. 1,730. 

  (3) Turbidity Conduit.  The turbidity conduit was designed to aid in flushing the 
reservoir following storms to prevent a buildup of turbid water at lower levels and, thus, 
substantially improve water quality within the reservoir as well as for later releases.  It also 
may function as a low level intake for larger releases.  The turbidity conduit is shown on 
Plates 2-8 and 2-9.  An approach channel for the turbidity conduit with its invert at El. 1,585 
provides a channel for transport of the usually heavier turbid water from the lower levels of 
the reservoir to the intake.  The conduit intake with an invert El. 1,595 is flared to develop a 
gross area of approximately 600 square feet.  It has a trash structure with bar spacing of 5 
feet on center and is expected to pass most of the debris on through the conduit, but stop that 
which might plug the system.  The intake transitions to a 12-foot 6-inch-diameter concrete 
conduit about 400 feet long that connects to the middle port of the intake tower at invert El. 
1,640.  At the tower junction, the bulkhead gate, designed for the water temperature control 
port at the 1,640-tier level, serves as the entry gate for turbidity conduit flows entering the 
wet well.  During operation of the turbidity conduit, the bulkhead gate will be raised as high 
as feasible above the gate slot to prevent potential vibration due to the relatively high 
velocity flow by the slot and possible gate jamming due to small debris carried in the area.  
Computations have shown that approximately 19 percent of the total flow entering the tower 
will enter through the open bulkhead slot and the remainder of the flow will be from the 
turbidity conduit. 

  (4) Fish Hatchery Warm Water Supply Intake.  Mounted near the top of the 
withdrawal structure, a fish hatchery water supply intake is designed to skim warm water 
from the lake, screen it, and maintain a full column of water in the 30-inch standpipe within 
the tower.  The standpipe empties into a conduit that parallels the penstock through the 
embankment.  This variable diameter conduit (average 24 inches) continues along the left 
bank to the Cole M. River Fish Hatchery.  The supply intake is intended to operate as a 
submerged weir at all times with discharge control located at the hatchery throttling valves 
4,260 feet downstream.  Floating debris drawn into the wet well is eliminated by use of a 
floating trash structure.  The trash structure surrounds the tower similar to a collar and uses 
guides attached to the tower to ensure alignment down to El. 1,750.  The system, however, 
is limited to operation between pool El. 1,800, and full pool El. 1,872, providing 60 ft3/s and 
70 ft3/s, respectively. Hatchery staff has indicated that the warm water hatchery supply 
conduit does not function properly when the pool is below El. 1,803.  

  (5) Tower Bypass System.  The tower bypass system is a means of diverting 
minimum releases through the power penstock when the tower wet well is unwatered for 
inspection or maintenance.  Flow will be bypassed through a nominal 12-foot-wide by  
6-foot-high intake port that is bell mouthed and located on the exterior of the multi-level 
withdrawal structure at El. 1,770.  Releases through this intake will pass through the 
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oversized bulkhead slot, provided for the penstock closure, and empty directly into the 
penstock. 

 d.  Regulating Outlet Works.  The regulating outlet (RO) works components consist of 
twin intakes from the wet well of the tower, two conduits (each controlled by a 6-foot 6-inch 
wide by 12-foot 6-inch-high service gate, and protected by an upstream gate for emergency 
closure), a transition section, a single 12-foot 6-inch diameter circular conduit nearly  
943 feet long, an open chute, and a flip bucket.  An overall view of the system is shown on 
Plate 2-2, and a photograph of the multi-level withdrawal structure is shown on Plate 2-8.  A 
photograph of the RO works is shown on Plate 2-11. 

The twin intakes of the RO’s are flared only in three directions with the invert flat at El. 
1,640 to allow flushing of debris through the outlets.  At full pool El. 1,872, these outlets are 
capable of discharging up to 11,460 ft3/s.  A discharge-rating curve for the RO gates is 
shown on Plate 2-12.  The 54-foot-long steel-lined transition serves to combine the twin 
conduit component to the single circular conduit or tunnel downstream of the RO gates, and 
is expected to provide a satisfactory flow transition from the open-channel to full tunnel 
flow with discharges of 7,000 ft3/s and 9,000 ft3/s for both low and high pool levels, 
respectively.   

When the tunnel approaches full flow, the hydraulic action at the valves creates waves in the 
flow.  However, these waves do not choke off the tunnel or create any major disturbance at 
the exit.  Full flow will begin at the downstream end and be carried as a continuous stream 
of heavily aerated flow along the crown of the tunnel, until the hydraulic grade line rises 
above the crown at the air vents.  Then full, unaerated flow will occur.  Variation in the 
amount of air received by the conduit can cause some variation in flow depth at the exit.  
However, neither slug flow nor gulping has been observed. Past operation has shown that 
excessive vibration occurs as the RO conduit transitions from open-channel flow to full 
tunnel flow. As a result, the RO gates should be opened to transition quickly from open-
channel to full tunnel flow and not linger in the transition or unstable flow regions. 

At large RO releases (greater than 10,000 ft3/s) within a 1:40 scale model, surface waves 
were generated by the change from full flow in the circular tunnel to free surface flow in the 
downstream rectangular chute at each wall near the lower end of the transition, and waves 
overtopped the chute walls between 255 and 425 feet downstream of the exit portal.  Those 
conditions observed during the model study (U.S. Army Corps of Engineers, North Pacific 
Division, “Outlet Works for Lost Creek Dam, Rogue River, Oregon,” TR No. 140-1, 
Bonneville, Oregon, October 1979) have been improved by slight modification of the 
tunnel/chute transition and by the addition of wave suppressors added to the chute walls, 
between 128.3 to 146 feet downstream of the exit portal.  These sloping 4-foot-side 
overhangs from the chute walls intercept the waves, turn them inward, and have eliminated 
the downstream overtopping and, in addition, a high rooster-tail seen in the model studies.  
The suppressor is not utilized at flows below 7,700 ft3/s, but at flows between10,000 and 
11,500 ft3/s the suppressors are required. 

The purpose of the 32-foot-wide 30 degree flip bucket is to direct the higher RO releases, 
which occur as high velocity jets at the bucket lip, sufficiently far enough downstream from 
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the toe of the flip structure so that the energy can be dissipated in the tailwater of the plunge 
pool without endangering the dam or any appurtenant structures.  Small releases will be 
dissipated by hydraulic jump action within the flip bucket and exit over the bucket lip as if it 
were a weir.  The hydraulic jump is washed from the bucket basin at a flow of 560 ft3/s and 
re-forms within the bucket when the discharge is reduced to 230 ft3/s. 

Some erosion of the excavated plunge pool has occurred, particularly with the higher 
releases.  Observations indicate that debris from this action is moved about in the river 
resulting in buildup in the riverbed downstream of the powerhouse.  This buildup has caused 
an increase in the powerhouse tailwater, reducing the power generating capabilities at low 
flows.  In July of 1986 material was removed from the excavated plunge pool and the 
tailwater was lowered about 1.5 feet as a result. 

 e. Power Intake and Generating Facilities.  The indoor type powerhouse facility is 
located immediately downstream from the toe of the embankment dam and is shown on 
Plate 2-13.  The multi-level withdrawal tower supplies water to the powerhouse through the 
power penstock shown on Plate 2-14.  The power intake is located in the tower wet well, 
with a centerline elevation of 1,690 feet.  The intake has a transition extending outside the 
tower boundary to a 15-foot-diameter, 1,368-foot-long welded steel penstock that is encased 
in concrete and laid in a rock trench extending to the powerhouse.  A wye branch near the 
powerhouse divides the penstock into two 10-foot 6-inch-diameter pipes leading to the two 
turbines. Each branch is controlled by a butterfly valve within the powerhouse structure.  
Maximum discharge through the power facilities is approximately 3,000 ft3/s.  An 
emergency bypass intake is mounted on the intake structure above the penstock.  This setup 
enables use of the powerhouse during the infrequent periods when it is necessary to dewater 
the intake tower wet well.  Within the powerhouse two Francis-type hydraulic turbines are 
housed and are shown on Plate 2-15.  Each turbine is rated at 38,900 horsepower with a net 
head of 275 feet. Each generator develops up to 24,500 kW at a 0.95 power factor and is 
capable of continuous operation at an overload of 15 percent.  Power generated is raised 
from 13,800 to 115,000 volts by a step-up transformer that is connected through a circuit 
breaker to a nearby transmission line owned by Pacific Power.  Power plant operation 
curves are shown on Plate 2-16. 

 f. Tailwater Rating Curve.  The tailwater-rating curve for both the powerhouse and RO 
were developed based on a gage located 200 feet downstream of the powerhouse.  In the 
backwater pool for the fish barrier dam the powerhouse tailwater is determined from this 
gage.  A powerhouse and RO tailwater rating curve are shown on Plate 2-17.  In addition, 
some key discharges are summarized in Table 2-1. 

Official river flows are determined from gage readings for the Rogue River at the McLeod 
and Big Butte Creek gaging stations.  These stations are discussed in paragraph 5-2  
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 Table 2-1.  Lost Creek Project Tailwater Elevation Summary. 

FLOW CONDITION 
DISCHARGE 

(ft3/s) 

WATER SURFACE 
ELEVATION 

(Feet NGVD) 

Minimum flood release 500 1,547.9 

Maximum turbine design 
release 

3,000 1,551.6 

Normal maximum release 10,000 1,556.8 

Maximum capability RO 
plus power 

14,000 1,559.3 

Spillway design flood, 
maximum reservoir outflow 
(spillway plus outlets) 

169,000 1,570.0 

 g. Lake Capacity and Use.  Total capacity of Lost Creek Lake at full pool El. 1,872 is 
465,000 acre-feet.  The U.S. Army Corps of Engineers has established uses for water stored 
in Lost Creek Lake that are consistent with project authorization.  Between El. 1,872 full 
pool, and El. 1,812, minimum flood control pool, there is 180,000 acre-feet of storage space 
reserved for flood regulation and multiple-purpose use.  This volume of water is referred to 
as “seasonal conservation storage.”  Between El. 1,812, minimum flood control pool, and 
El. 1,751, minimum conservation pool, there is another 135,000 acre-feet of storage that is 
referred to as “carryover conservation storage.”  Carryover conservation storage is used in 
years of water shortages.  The total seasonal and carryover conservation storage is 315,000 
acre-feet.  Between El. 1,751, minimum conservation pool, and El. 1,550, the streambed, 
there is 150,000 acre-feet of inactive storage space.  The inactive storage is maintained for 
in-lake use and is not intended for release.  Oregon water use permits have been issued to 
allow for the storage and release of waters from Lost Creek Lake.  These permits are issued 
for both the seasonal and carryover storage, and are in general agreement with the Corps 
water control plan.  Copies of the permits may be obtained from the Oregon Water 
Resources Department (OWRD).  

Storage and area curves for the project are shown on Plate 2-18.  Lost Creek Lake 
elevations, area, storage, and discharge capability are shown in Table 2-2.  A capacity and 
area table for Lost Creek Lake is shown in Table 2-3.   
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 Table 2-2.  Lost Creek Lake Principal Elevations, Area, Storage, and Discharge    
    Capability. 

FEATURE 
ELEVATION 
(feet NGVD) 

WATER 
SURFACE 

AREA 
(Acres) 

STORAGE 
(acre-feet) 

SPILLWAY 
DISCHARGE1 

CAPACITY 
(ft3/s) 

OUTLET 
WORKS 

DISCHARGE2 

CAPACITY 
(ft3/s) 

Top of Dam 1,882  500,000   

Maximum and 
Full Pool 

1,872 3,430 465,000 158,000 11,460 

Minimum Flood 
Control Pool (also 
Top of Carryover 
Conservation 
Pool) 

1,812 2,600 285,000 0 9,860 

Minimum 
Conservation Pool 
(also top of 
Inactive Pool) 

1,751 1,800 150,000 0 8,000 

Dead Storage 
(Top) 

1,640 620 21,000 0 0 

Lowest Intake 
(Invert) 

1,595 175 3,000 0 0 

Streambed 1,500 0 0 0 0 
1Free overflow condition 
2Two gates full open condition 
 
 
2-4 RELATED PROJECT FACILITIES 

The fish facility, located nearly 1 mile downstream, was required by agreement to mitigate 
fish runs to pre-project levels.  The fish facility is known as the Cole. M. Rivers Fish 
Hatchery and is shown on Plate 2-19.  The Oregon Department of Fish and Wildlife 
(ODFW) operates the hatchery under contract.  The purpose of the facility is to collect, hold, 
and spawn adult salmonids; hatch and rear sufficient anadromous species to perpetuate runs 
representative of pre-project levels at Lost Creek, Applegate, and Elk Creek Lakes; and rear 
resident fish for the reservoirs.  Cole M. Rivers Fish Hatchery, the largest hatchery in 
Oregon, was built to produce 1,973,000 spring Chinook salmon smolts, 206,000 coho 
salmon smolts, and 560,000 steelhead trout smolts annually to replace natural production 
lost due to inundation of spawning areas and blockage of upstream migration of spawning 
adults.  In addition, the hatchery has the capacity to produce 70,600 pounds of resident trout 
and kokanee to stock other project reservoirs.  The hatchery facilities include 87 rearing 
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ponds, two trout brood ponds, 26 circular outdoor starter ponds, the hatchery building 
complex (hatchery building, food storage building, mechanical and electrical building, and 
garage and shop building), two spawn buildings including a public observation deck on the 
Salmon Spawn Building, and residences for hatchery personnel.  Support facilities are 
sufficient to allow the addition of another 20 rearing ponds and six circular starter ponds, if 
needed. 

A fish barrier dam shown on Plate 2-19, together with upstream and downstream compacted 
gravel embankments, serve the hatchery by providing both a block to the upstream 
migration of fish and an impoundment for water supply.  It will pass the majority of project 
releases directly into the river.  The structure also consists of a weir section, stilling basin, 
fish collection facility, and vehicular bridge.  The weir is a concrete gravity overflow section 
100 feet wide designed to pass up to 14,000 ft3/s of water, which is the combined capacity of 
the outlet works and powerhouse.  The stilling basin is a conventional design capable of 
dissipating energy through a hydraulic jump action. 

Fish collection facilities consist of two entrances from the barrier dam stilling basin leading 
into the fish ladder that is 8 feet wide and built on a 1V on 15H slope.  The ladder leads into 
the collection pond that is 20 feet wide by 100 feet long by 9 feet deep.  Fish enter the pond 
over a weir at the head of the fishway where they are crowded by a mechanical sweep to the 
head of the pond and into the Salmon Spawn Building.  Six holding ponds are located 
adjacent to the spawn building. 

The hatchery main water supply is gravity-drawn from the impoundment of the fish barrier 
dam and passes through traveling screens into the hatchery water supply system.  The design 
capacity of the system is 300 ft3/s.  The gravity drainage system includes an upstream 
drainage system that discharges at the fish barrier, and a downstream drainage system that 
carries the flow from ponds being dewatered or operated at a low water level and discharges 
at the downstream drainage structure.  The downstream drainage system is equipped with 
pumps for use during project releases in excess of 10,000 ft3/s.  An additional water supply 
intake, discussed in paragraph 2-3c, is located on the main dam multi-level withdrawal 
tower, to provide a source of warm water for hatchery water temperature control.  The warm 
water supply conduit has a capacity of 60 ft3/s at pool El. 1,800 and 70 ft3/s at pool  
El. 1,872. 

2-5 REAL ESTATE ACQUISITION 

The general criterion for establishing the taking line for real estate at Lost Creek Lake was 
300 feet horizontally from the maximum and full pool El. 1,872.  A line approximately  
100 feet horizontally from full pool was used near the upper fork of the reservoir where the 
land lies in a deep gorge.  Land requirements for public use, roads, slides, operation and 
maintenance, and permanent structures dictated the procurement of additional lands.  
Finally, where Government lands were involved, a block-type perimeter to the smallest 
practical subdivision line was used for acquiring reservoir lands. 
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2-6 PUBLIC FACILITIES 

Public use areas are provided by the Corps of Engineers at Stewart State Park, McGregor 
Park, Takelma Park Boat Access, River Edge, and Right Bank Day Use Area, and a project 
trail system at Lost Creek Lake.  The Lost Creek Lake Marina is shown on Plate 2-20, and 
Stewart State Park is shown on Plate 2-21.  The Recreation Access Project Plan is shown on 
Plate 2-22. 

The Corps manages recreation sites at Lost Creek Lake except for Stewart State Park, which 
is operated and maintained by the State of Oregon.  A project visitor’s information center 
has been constructed, in addition to the other day facilities, at McGregor Park. 

Major recreational facilities located in Stewart State Park include camping units, a 
swimming beach, and a boat launch ramp in addition to other related support facilities.  The 
boating facilities are operational from full pool El. 1,872 down to El. 1,812.  The project 
provides a wide range of day-use activity opportunities at the other project sites including 
picnicking and water-associated activities. 

At Takelma Park boating facilities are available and operational from full pool (generally 1 
May) to well below minimum flood control pool (generally 1 November).  The operational 
range is between full pool El. 1,872 down to El. 1,752.  Project activity opportunities are 
listed in Table 2-4.  

 Table 2-4.  Recreational Facilities Available at Lost Creek Lake 

ACTIVITY AVAILABLE RESOURCES 

Camping 435 spaces 

Picnicking 270 spaces 

Boating 500 boats 

Fishing (river) 2.5 miles 

Swimming 2 acres 

Trails:  

  Hiking 28 miles 

  Interpretive 3.5 miles 
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SECTION 3 

HISTORY OF PROJECT 

3-1 AUTHORIZATION 

The Flood Control Act of 1962, Public Law 87-874, 23 October 1962, authorized the Rogue 
River Basin Project that consists of Lost Creek, Elk Creek, and Applegate Lakes.  The 
project was approved substantially in accordance with the recommendations of the Chief of 
Engineers as described in House Document 566.  The authorization language states that the 
projects are to be located, constructed, and operated to achieve the benefits as set forth and 
described in the report and its appendixes.  In the years of short water supply, all water users 
will share the available water in the same proportions that they would share the total supply 
when it is available, and that no further water-use allocations would be made from the 
authorized storage so as to retain the maximum possible benefits for authorized uses. 

3-2 PLANNING AND DESIGN 

 a. Project Planning.  Flood mitigation planning began as a result of basin flooding in the 
1860s, 1890s, 1930s, and the severe economic losses due to the December 1955 flood.  In 
November 1956 (in Grants Pass, Oregon) the U.S. Army Corps of Engineers held the first of 
22 public meetings between November 1956 and September 1961 to discuss the proposed 
flood control project.  Public testimony emphasized the water resource needs of the basin in 
terms of flood damage prevention, fisheries enhancement, irrigation, power, and recreation.  
Environmental issues, especially stream temperature and its potential effect upon the fishery 
resources in the basin if dams were built, were a major concern.  Federal and State agencies, 
firmly supported by local groups, stated that the flood control plan for the basin must be 
compatible with the Rogue River Basin fishery resources.  An interagency river temperature 
study was conducted and the public commented on the results.  In 1962 the Corps 
recommended Lost Creek, Applegate, and Elk Creek Dams for authorization as part of the 
Rogue River Basin Project.  The document that described the three-dam system was a 
survey report written by the Portland District.  The survey report was submitted to Congress 
as House Document 566. 

The Rogue River Basin Project, authorized by House Document 566, provided for the 
construction of a three-dam system to achieve the primary purposes of flood control, fish 
and wildlife enhancement, irrigation, and water supply, and secondary purposes of power 
generation, recreation, and water quality enhancement.  The House Document provided 
authorization that was substantially the same as the Corps survey report and henceforth 
referred to as the Project Document Plan. 

 b. Project Design.  Lost Creek Dam, as proposed for authorization, was to be a rock and 
gravel embankment about 360 feet in height from foundation to crest with an overall length 
of about 8,130 feet.  The top width would be 24 feet at crest El. 1,920.  The spillway was to 
be a concrete ogee section with a net length of 95 feet and located on the right abutment.  
Discharges would be controlled by two electrically operated gates capable of releasing 
102,000 ft3/s at a 45-foot head with the pool at El. 1,915.  A channel excavated in rock 
would return flow to a side canyon leading to the Rogue River. 
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The outlet works would consist of a tower with six sets of three intake ports each to provide 
water temperature regulation.  The outlet works would have a design discharge of  
10,000 ft3/s.  A powerhouse would be located on the right abutment that would house two 
Francis-type turbines with installed capacity of 26,000 kilowatts each.  Lost Creek Lake at 
full pool El. 1,915 would store 465,000 acre-feet, 315,000 acre-feet of which would be 
usable.  Fish production facilities would be provided as compensation for the loss of 
spawning and rearing areas in and upstream of the pool.  No fish passage facilities would be 
provided. 

 c. Departure from Project Design.  The plan adopted for the Lost Creek Project included 
several major changes from the original project document plan.  Major changes were as 
follows: 

  (1) The dam was relocated at a site approximately 0.6 miles downstream from the 
original project document location. 

  (2) Crest elevation of the dam was lowered from El. 1,920 to 1,877 feet, resulting in 
substantial embankment quantity reduction.  Storage capacity of the lake was not changed. 

  (3) The spillway section was moved from the right abutment to the left abutment.  
Other changes indicated by the site change were also made. 

  (4) The power plant was changed from two 26,000-kilowatt units to two 24,500-
kilowatt units. 

  (5) Road relocations were not appreciably changed in the upper reaches of the 
reservoir, but additional mileage was required because the dam site was farther downstream.  
Also, shifting of State Highway 62 relocation from the right to the left bank occurred. 

  (6) A low-level turbidity conduit was incorporated into the intake tower for the 
purpose of selective water withdrawal for turbidity control. 

The General Design Memorandum (GDM) No. 4, dated June 1966, outlined the studies and 
justification for the changes made to the original project document plan.  The Office of the 
Chief of Engineers approved the changes with certain comments and recommendations that 
were incorporated into other design memorandums.  Table 1-2 provides a list of design 
memorandums and the dates when they were prepared.  Congress appropriated construction 
funds of Lost Creek Lake in 1967.  An environmental impact statement was found 
necessary, and after public review the final environmental impact statement was filed with 
the Council of Environmental Quality in 1972. 

3-3 CONSTRUCTION 

Construction of Lost Creek Project began on 10 April 1970 with the relocation of 2.75 miles 
of Oregon State Highway 62 and the construction of a viewpoint above the impoundment 
area.  During the next 69 months, major contracts were awarded for the main dam, fish 
hatchery, powerhouse and service building, bridges, clearing, road construction, drilling and 
grouting, visitors center power line relocation, erosion control, recreation facilities, and 
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landscaping.  Construction at the main dam was started in February 1974 and power was on 
line in July 1977.  Table 3-1 lists significant construction dates. 

 Table 3-1.  Significant Construction Dates for Lost Creek Project. 

EVENTS DATES 

Construction start 10 April 1970 

Stream diversion 8 June 1973 

Impoundment start 18 February 1977 

Minimum conservation pool (1,751 feet) 
attained 

14 June 1977 

Minimum flood control (1,812 feet) attained 27 December 1977 

Full pool attained 12 May 1978 

 

3-4 RELATED PROJECTS 

The Flood Control Act of 1962 authorized Lost Creek, Elk Creek, and Applegate Projects.  
The Elk Creek Project on Elk Creek was only partially completed while awaiting resolution 
of litigation. Part of the spillway was removed, or “notched”, in 2008 to allow fish passage.  
The Applegate Project on the Applegate River was completed in 1980 and is currently in 
operation. 

Emigrant Dam and Lake, a U.S. Bureau of Reclamation multiple-purpose project on 
Emigrant Creek southeast of Ashland, Oregon, provides 20,000 acre-feet of season flood 
control storage space.  Flood control benefits from Emigrant Lake are primarily from the 
dam downstream through the Ashland area and the city of Medford, and have a lesser effect 
on Rogue River floods. 

3-5 MODIFICATION TO REGULATIONS 

Major changes have occurred in the water management plan as first described in the 
authorizing document.  The most significant changes are with regard to the timing of flood 
control storage space, volume of flood control storage space, and minimum flood releases 
from the project to be made available each year. 

 a. Timing of Flood Control Storage.  Initially, flood control storage space was required 
to be available from 15 November to 31 January of each year.  A constant maximum filling 
rate beginning on 1 February and ending 30 April was also specified.  After analysis of the 
December 1964 flood, additional storage space was determined to be necessary during the 
entire month of November, changing the major flood control portion of the schedule to 1 
November to 31 January.  Changes in the timing of the filling portion of the flood control 
space in 1977 after an unpublished hydrology study indicated desirable conservation 
benefits.  This schedule, which is presently in use, requires maximum flood control space 
being made available 1 November to 31 December, after which non-uniform filling takes 
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place between 1 January and 30 April.  The schedule is discussed in detail in Section 7, 
paragraph 7-3. 

 b. Volume of Flood Control Storage.  The initial volume of storage space required at 
Lost Creek Lake was 105,000 acre-feet, which could be increased to a “maximum” amount 
of storage of 165,000 acre-feet if snow pack conditions on the watershed indicated a 
potentially high flood threat.  After analysis of the December 1964 flood, the amount of 
storage allocated for flood control was increased to the maximum amount (165,000 acre-
feet) plus an additional 15,000 acre-feet for a total of 180,000 acre-feet.  This storage space 
was to be maintained through 31 December of the flood control season and is the basis for 
the present flood control rule curve discussed in Section 7, paragraph 7-3. 

 c.  Minimum Flow Releases from the Project.  The minimum flow release from Lost 
Creek Lake during flood control operations was originally 200 ft3/s.  However, due to the 
possibility of dewatering salmon spawning areas downstream the minimum release during 
flooding has been increased to 500 ft3/s.  This increase only affects releases performed 
during flooding since releases at all other times are at or above 700 ft3/s.  
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SECTION 4 

WATERSHED CHARACTERISTICS 

4-1 GENERAL CHARACTERISTICS 

The Rogue River headwaters are in the Cascade Range near the Oregon/California border 
and northwest of Crater Lake, shown on Plate 4-1.  The headwaters begin near the crest line 
of the Cascade Mountains, most of which range in elevation from 6,000 to 8,000 feet.  The 
Rogue River flows south and west 210 miles to the Pacific Ocean at Gold Beach.  The total 
Rogue River drainage area above the mouth is 5,080 square miles.  The 674-square-mile 
area tributary to Lost Creek Lake is situated in the upper section of the basin and is 
mountainous and heavily timbered.  Nearly all of the drainage area lies in southwestern 
Oregon, with a small portion of the Illinois and Applegate River tributaries located in 
northern California. 

4-2 STREAMS 

The stream system of the upper and middle Rogue River Basin is shown on Plate 4-1.  The 
South Fork Rogue River, a principal tributary, and the Rogue River join about 10 miles 
upstream from Lost Creek Dam and within the Lost Creek Project area.  There are also 
smaller tributaries that enter the lake that flow from small canyons and have steep gradients. 

Stream gradients vary from several hundred feet per mile in the headwater reaches to 70 feet 
per mile above the lake and 20 feet per mile immediately below the dam.  Most streams 
above Lost Creek Lake flow through narrow channels, cutting deeply into underlying 
volcanic rock.  Profiles for the Rogue River and major tributaries downstream of Lost Creek 
Lake are shown on Plate 4-2. 

4-3 VEGETATION 

Much of the area above Lost Creek Dam is forested with Douglas fir, white and Shasta red 
fir, ponderosa and sugar pine, hemlock, and red cedar as the prominent conifers.  
Hardwoods make up a small percentage of the watershed vegetation.  About 65 percent of 
the basin is administered by the Forest Service, 15 percent by Crater Lake National Park, 5 
percent by Bureau of Land Management (BLM), and 15 percent is held in private 
ownership. 

4-4 TOPOGRAPHY 

The drainage area tributary to Lost Creek Lake is about 13 percent of the total area of Rogue 
River Basin.  Topography of the basin above the lake ranges in elevation from about 1,500 
feet at the dam to a maximum of 8,356 feet.  The average elevation of the basin tributary to 
Lost Creek is 4,110 feet.  An area-elevation curve is shown on Plate 4-3. 
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4-5 GEOLOGY AND SOILS 

The Rogue River above Grants Pass occupies two physiographic provinces, each with 
distinctly different geological features.  These physiographic provinces are the High 
Cascades Province and the Western Cascades Province. 

 a. High Cascades Province.  The High Cascades Province is located several miles east of 
Lost Creek Lake and is characterized by extensive andesite lava flows, high mountain peaks, 
and rugged topography.  Approximately 80 percent of the Rogue River Basin above Lost 
Creek Lake lies within the province.  Only the lower slopes of the province are forest 
covered with the timberline at approximately El. 6,000.  Most areas of the province were 
subjected to intense glaciations during the Pleistocene and Holocene epochs.  The glacial 
erosion and deposition have altered drainage patterns and created steep-sided valleys.  In the 
High Cascades the degree of erosion has progressed only through early youth.  This stage of 
erosion is characterized by stream valleys with narrow floodplains, steep sidewalls, and 
poorly defined drainage.  Drainage from the High Cascades alternately flows through areas 
with gradients of 20 feet per mile and areas with gradients of 50 feet or less per mile.  The 
stream patterns developed in these areas are highly variable with courses and profiles 
dominated by features of glacial erosion and deposition. 

Soils in the High Cascades Province are primarily basaltic, andesitic, and pumice in origin.  
The former two have soil depths up to 20 and 10 feet deep, respectively, below timberline, 
but tend to have shallow or even no soil development in the unweathered mountains above 
timberline.  Pumice rock produces extensive weathered pumice soils in the northeastern 
section of the basin.  Deposits of sand-sized pumice may be found up to 50 feet deep due to 
the ease of which pumice is transported.  These deposits have little ability to retain moisture 
to support vegetation. 

 b.  Western Cascades Province.  The northwestern portion of the Upper Rogue River 
Basin occupies the Western Cascades Province.  About 20 percent of the Rogue River Basin 
above Lost Creek lies within it.  This province is typically composed of older rock units and 
has been subjected to extensive folding and faulting.  The physiographic features resulting 
from this combination of old weathered rocks and geologic deformation is low, deeply 
dissected mountains with well-developed stream patterns.  Nearly the entire province is 
densely vegetated.  An exception is the sparsely vegetated pyroclastic rock units, which 
weather to relatively infertile soil with only limited ability to retain moisture through the dry 
season. 

Stream erosion has removed most of the evidence of glaciation in the Western Cascades 
Province with the only remaining glacial features located in the northwestern corner of the 
Rogue River drainage.  In contrast to the High Cascades Province, the Western Cascades 
Province has a well-defined drainage pattern dominated by the underlying rock type and its 
degree of weathering.  The stream valleys have moderately steep side slopes and are in a 
mature stage of erosion.  They have wide floodplains and have stream gradients of about  
50 feet per mile.  Rock types control the stream profiles.  This feature is demonstrated by the 
Rogue River at RM 195, where the river crosses the boundary between a younger, resistant 
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flow basalt and the older, less resistant pyroclastics and flow breccias lying directly beneath 
it. 

Soils of the Western Cascades Province are primarily andesitic or pyroclastic in origin.  
Soils overlying andesitic rocks may be 5 to 30 feet thick.  Soils overlying the pyroclastic 
rocks are shallower at 1 to 15 feet thick.  The pyroclastic soils weather to relatively infertile 
soil and do not retain moisture well, resulting in sparse vegetation.  The other soils in the 
Western Cascades Province support dense vegetation. 

4-6 LAKE SEDIMENTATION 

 a. Lake Sediment Deposition.  The Lost Creek Lake drainage basin yield in sediment is 
estimated to be 0.3 acre-feet per year per square mile.  This yield introduces an average of 
202 acre-feet of sediment to the lake per year.  Of this volume the lake will retain about  
95 percent or 192 acre-feet per year.  The 95 percent trap estimate is derived by the 
capacity-inflow method.  The 95 percent trap estimated average lake sediment deposit 
would be 1,920 acre-feet after 10 years of operation and 19,200 acre-feet in 100 years.  The 
deposits will initially occur primarily in two locations:  in or near the inactive pool where 
the fines will settle out of the inflow waters and in deltas formed near full pool where the 
gravels and heavy materials enter the lake during floods.  Eventually these deltas are 
expected to be mostly re-washed to cause deposition near or below the inactive pool. 

 b. Lake Deposition Impact.  The total storage space in Lost Creek Lake is 465,000 acre-
feet.  In 100 years the sediment accumulation is estimated that it will amount to 19,200 acre-
feet or about 4 percent of the original volume.  The inactive pool, with a capacity of  
129,000 acre-feet, will contain all of the lake sedimentation.  This estimate of lake 
sedimentation deposition will be verified by scheduled surveys.  The evaluation will be 
performed by CENWP-EC-H. 

 c. Lake Sedimentation Monitoring.   

  (1) Facilities.  A system of 22 sedimentation ranges has been established at Lost 
Creek Lake.  The ranges provide a systematic means of obtaining data for evaluating 
degradation and aggradations of the river channel above and below the lake as well as future 
silting of the lake. 

Plate 4-4 shows a layout of the sediment ranges established at Lost Creek Lake.  Ranges 1C 
and 2C are degradation ranges located downstream from Lost Creek lake, above and below 
Big Butte Creek.  Ranges 1A through 18A are sedimentation ranges located across the lake.  
Ranges number 4A and 12A will be used as index ranges.  They will be periodically 
surveyed to determine if sedimentation is of a magnitude to warrant a survey of all the 
ranges.  Ranges 1B and 2B are aggradations ranges, located near where the Rogue River and 
the South Fork Rogue River enter the lake, and will be used to measure aggradations in 
those reaches. 

Permanent concrete monuments were established, as needed, at each end of the range lines 
above the maximum pool.  Each monument contains a capped galvanized pipe which is to 
be used for two purposes:  (1) to serve as a holder of a range marker for use when future 
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surveys are made, and (2) to contain a brass disk which is stamped with the elevation of the 
monument. 

  (2) Reporting.  It is anticipated that reconnaissance surveys of Category A, B, and C 
Ranges will be made after each major flood by CENWP-EC-H to determine if detailed 
surveys are required.  Complete or partial surveys will be made as deemed necessary on the 
basis of reconnaissance surveys. 

4-7 CLIMATE 

The climate for the Upper Rogue River Basin is characterized by mild, wet winters and hot, 
dry summers due to maritime influences.  The general southward displacement of the 
Aleutian Low results in a predominance of westerly flow of moist air from the Pacific 
Ocean during the winter months.  Temperatures are generally such that a large portion of the 
precipitation at high levels occurs as snow with mostly rain at low elevations.  On rare 
occasions polar continental air masses invade the area resulting in short periods of 
subfreezing temperatures and snowfall at all elevations.  During the summer months the 
Pacific High resulting in hot, dry summers dominates the area.  Short duration summer 
rainstorms occasionally occur.  Generally, they develop into localized thunderstorm activity.  
Climate during the spring and fall months is transitional between summer and winter 
extremes. 

 a. Air Temperatures.  The closest long-term climatologic station to Lost Creek Lake is 
located at Prospect, Oregon, El. 2,482.  The Prospect, Oregon, station is shown on Plate 4-5 
which shows the hydrometeorological data stations used for regulation of Lost Creek Lake.  
Monthly average temperatures at Prospect range from 35.7°F (1.9°C) in January to 66.4°F 
(19°C) in July.  Average July maximums and minimums are approximately 88° and 46°F 
(30 and 7.8°C), respectively.  Extremes of record at Prospect, Oregon, are –12°F  
(-24.4°C) in January for minimum daily temperature and 106°F (41.1°C) in July and 
September for maximum daily temperature.  Temperatures at the higher elevations decrease 
at the rate of about 3°F per 1,000 feet.  Tables 4-1 through 4-3 show climatologic data 
summaries for Prospect, Medford, and selected stations in the Rogue River Basin, 
respectively. 

 b.  Precipitation.  The normal annual precipitation above Lost Creek Lake is 
approximately 60 inches, ranging from less than 40 inches at the dam site to nearly 80 
inches in the headwaters area.  About one half of the annual precipitation occurs during the 
November through January period, at which time the flow of moist air from the west is most 
pronounced.  By contrast, less than 2 percent of the annual precipitation occurs during July 
and August when the Pacific High dominates the area and the westerly flow of air is at a 
minimum.  A map of the Rogue River Basin normal annual precipitation is shown on Plate 
4-6.  The effect of topographical barriers is seen by the variation in annual precipitation 
amounts.  Precipitation frequency depth-duration curves for Lost Creek Lake are shown on 
Plate 4-7.  These curves indicate the frequency of precipitation occurring for specified 
depths and durations. 
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 c. Snow.  Precipitation in the form of snow is a significant hydrologic factor in the area 
above Lost Creek Lake.  At Prospect, El. 2,482, the annual snowfall is 63.2 inches with a 
water equivalent of almost 8 inches or 18 percent of the annual precipitation.  Snow at this 
level is transient and usually does not remain on the ground all winter.  At the 5,000- and 
7,000-foot levels about one half and three fourths of the annual precipitation, respectively 
occurs as snow that accumulates to considerable depths during the winter months.  About 
three fourths of the annual snowfall occurs during the December through February period.  
At middle to high elevations in the basin the snow pack reaches its maximum water 
equivalent about 1 April.  Lower elevation snow courses such as Silver Burn (El. 3,720) 
show an average water equivalent of 9.8 inches on the first of April and melt out by the end 
of April.  Middle elevation snow courses such as Billie Creek Divide (El. 5,300) show 
average water equivalent of 22 inches for 1 April and tend to melt out by the end of May.  
High elevation snow courses such as Annie Springs (El. 6,018) show average water 
equivalent of 45.2 inches for 1 April and tend to melt out by mid-June.  Table 4-4 shows a 
snow survey summary for selected stations in or near the Rogue River Basin. 

 d. Evaporation.  The climate of the Rogue River Basin is conducive to high rates of 
evaporation.  At Medford, Oregon, located in the central valley, the mean annual pan 
evaporation is 44.8 inches based upon 43 years of record.  Approximately 73 percent of the 
annual evaporation occurs during the 5 summer months, May through September, inclusive.  
There is a gradual increase in evaporation rates during the spring increasing to a maximum 
of 9 inches in July.  During the fall, evaporation rates decrease until they become negligible 
by December and January. 

Lake evaporation rates are approximately 60 percent of pan evaporation rates during the 
summer months.  Table 4-5 shows evaporation and related data at Medford, Oregon, and 
Lost Creek Lake. 

 e. Wind.  High winds occur infrequently in the Rogue River Basin above Lost Creek 
Lake and are seldom of destructive proportions.  High winds are generally associated with 
the winter storms over the valley floor.  Average monthly wind speed range from 3 miles 
per hour in November to about 6 miles per hour in April, with normal daily speeds between 
0 to 10 miles per hour.  For short intervals, however, velocities occasionally reach 30 miles 
per hour while maximum winds rarely exceed 50 miles per hour.  On 12 October 1962, 
western Oregon experienced gusts in excess of 100 miles per hour as part of the most 
widespread and disastrous windstorm of record in the Pacific Northwest.  Greater wind 
speeds occur at the higher elevations as evidenced by pilot balloon weather observations that 
frequently show wind speeds exceeding 60 miles per hour at the 5,000 to 10,000-foot level. 

 f. Fog.  Fog occurs in all months of the year, but occurs most frequently during the 
October to March time frame and particularly in the valley areas around Medford.  It is 
generally confined to late night and early morning hours, but occasionally may persist 
during the entire day.  Lower elevations in the valleys and higher elevations are more 
susceptible than intermediate areas.  In the valleys the fog layer is normally several hundred 
feet in thickness. 
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4-8 RUNOFF CHARACTERISTICS 

The stream flow regime of the Rogue River and tributaries is similar to the precipitation 
pattern.  Low flows normally prevail from July through October, the season of low 
precipitation.  Moderate to high flows, which may fluctuate widely, prevail during the 
remainder of the year.  Except for the extensive areas of porous pumice rock and soil types 
along the eastern boundary, the topography and geology of the basin is conducive to rapid 
runoff.  Runoff from many of the tributaries produces peak flows within hours after passage 
of a storm front.  During the December 1964 flood, the Rogue River at Lost Creek rose from 
base flow to peak flow in about 48 hours because of the intense precipitation and snowmelt.  
Daily discharge hydrographs for Lost Creek Lake are shown on Plates 4-8a through 4-8f.  
Plate 4-9 shows the annual runoff in inches at Lost Creek Lake for water years 1929 to 1989 
and Plate 4-10 shows the minimum, mean, and maximum discharge by month at Lost Creek 
lake of the same period of record.  Plate 4-11 is a summary hydrograph for the Rogue River 
at Lost Creek Lake, period of record 1929 through 2011, which includes minimum daily 
discharges, maximum daily discharges, and exceedence probabilities.  Data used to generate 
Plates 4-8 through 4-11 are from the USGS Station 14335000, Rogue River below South 
Fork Rogue River, near Prospect, Oregon, period of record 1928 to 1965 (adjusted for 
watershed area); correlated data with USGS Station 14339000, Rogue River at Dodge 
Bridge, period of record 1965 to 1968; the USGS Station 14334700, South Fork Rogue 
River, south of Prospect, Oregon, period of record 1968 to 1977, and Station 14330000, 
Rogue River below Prospect, Oregon, combined and adjusted for watershed area, period of 
record 1968 to 1977; and stream flow based on change of content at Lost Creek Lake, 
period of record 1977 to 2011.  Table 4-6 provides a concise tabular summary of runoff at 
Lost Creek Lake. 

 Table 4-6.  Runoff Summary for Lost Creek Lake (Period of Record Water Years 1929- 
   2011). 

 
Mean Daily Mean Annual Annual 

Ft3/s Acre-Ft Inches 

Maximum 36,930 2,940 2,129,470 58.2 

Mean ---- 1,890 1,371,720 37.5 

Minimum 535 980 710,230 19.4 

A normal annual precipitation of 60 inches per year and annual runoff of about 39 inches 
indicates an annual basin loss of about 21 inches. 

4-9 STORMS AND FLOODS 

 a.  Storms.  Flood-producing storms occur chiefly during the winter months and are not 
uncommon in late fall and early spring.  Nearly all major storms are of Pacific origin and are 
associated with a strong on-shore flow of moist air from the west and southwest.  Satellite 
images help locate low-pressure storm systems showing them with a counterclockwise 
cyclonic movement as shown on Plate 4-12.  Orographic and frontal activities are the 
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principal factors producing precipitation in the Rogue River Basin.  Major storms are 
associated with a quasi-stationary front with minor waves moving inland at intervals ranging 
from 12 to 48 hours.  Additional precipitation often results from lifting caused by the 
cyclonic curvature of the airflow associated with low centers passing over the area. 

Geographic location and physical features have a significant influence on the duration and 
intensity of storms over the Rogue River Basin.  At Gold Beach near the coast and at Crater 
Lake in the Cascades Range, precipitation depths during a storm may exceed 10 inches, 
whereas only 3 to 4 inches may occur during the same storm on the valley floor near Grants 
Pass.  Storm intensities vary somewhat in accordance with the normal annual precipitation 
pattern, but considerable variation may occur in individual storms.  A typical major storm is 
generally of 3- to 5-day duration, but some may persist for as long as 10 days. 

In addition to the typical winter storms, convective-type storms, generally occurring during 
the late spring and early summer months, are quite common to the area.  Because of the 
small area that they affect and the short duration, such storms are rarely productive of floods 
except in localized areas.  Intensity of precipitation in convective-type storms is high.  
Lightning and hail often are associated with convective-type storms. 

 b. Flood History.  From the standpoint of peak discharge and volume, the largest recent 
flood on the Rogue River at Lost Creek Lake occurred in December 1964.  It is estimated 
that the peak discharge at Prospect, below the South Fork gaging station, was 55,000 ft3/s, 
equivalent to flows associated with a 150-year recurrence interval flood.  The total 8-day 
volume of the flood was 350,000 acre-feet.  The historical floods of 1861 and 1890 had 
estimated maximum discharges of 45,000 and 41,000 ft3/s, respectively, and are based on 
very limited hydrographic data. 

Other more recent floods on the Upper Rogue River occurred in November 1953 and 
December 1955.  The November 1953 flood had a peak discharge of 20,500 ft3/s and a  
5-day volume of 80,000 acre-feet near the dam site.  The December 1955 flood had a peak 
discharge of 34,000 ft3/s and an 8-day total volume of 156,000 acre-feet. The largest flood 
event post dam construction occurred in late December 1996 and early January 1997. This 
event had a peak discharge of 26,200 ft3/s near the dam site and a 5-day volume of 160,000 
acre-feet.  

 c. Flood Characteristics.  Primarily heavy rains augmented by snowmelt runoff that will 
vary from storm to storm cause floods on the Rogue River and its tributaries.  Peak annual 
flows on the Rogue River and tributaries have occurred as early as October and as late as 
March.  After the ground is saturated, runoff from heavy rains occurs almost immediately 
and the resulting floods are generally of short duration, 2 to 4 days, with relatively high peak 
discharges.  Spring freshets resulting from melting snow are of longer duration and peak 
discharges are generally not high enough to cause damage.  About  
75 percent of the floods of record have occurred during the months of December, January, 
and February.  The maximum mean daily discharge at Lost Creek Lake has occurred during 
every month from October through June.  Table 4-7 shows by month, for the period 1929 
through 2011, a summary of the maximum mean daily discharges that have occurred at Lost 
Creek Lake.  A cumulative frequency curve for Lost Creek Lake, based on maximum 
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annual discharges is shown on Plate 4-13.  Cumulative frequency curves for maximum 
annual discharges for other downstream stations are found on Plates 4-14 through 4-16.  
Maximum annual discharges for the observed period of record (specified on each plate) 
were used to derive the cumulative frequency curves for maximum annual discharges shown 
on Plates 4-13 through 4-16.  Table 4-8 shows maximum annual discharges at Lost Creek 
Lake for unregulated and regulated conditions. 

 Table 4-7.  Maximum Mean Daily Discharge by Month for Lost Creek Lake (Period of  
   Record 1929 to 2011). 

MAXIMUM 
MEAN 
DAILY 
DISCHARGE 
(ft3/s) 

OCCURENCES 
TOTAL

OCT NOV DEC JAN FEB MAR APR MAY JUN 

above 40,000 ---- ---- ---- ---- ---- ---- ---- ---- ---- 0 

35-40,000 ---- ---- 1 ---- ---- ---- ---- ---- ---- 1 

30-35,000 ---- ---- ---- ---- ---- ---- ---- ---- ---- 0 

25-30,000 ---- ---- 1 ---- ---- ---- ---- ---- ---- 1 

20-25,000 ---- ---- ---- 1 ---- ---- ---- ---- ---- 1 

15-20,000 ---- 1 2 2 ---- 1 ---- ---- ---- 6 

10-15,000 1 ---- 5 7 4 1 ---- ---- ---- 18 

5-10,000 ---- 3 7 6 5 5 5 4 4 39 

less than 5,000 ---- 1 4 1 6 1 0 3 1 17 

TOTALS 1 5 20 17 15 8 5 7 5 83 

  
Table 4-8. Unregulated and Regulated Discharge by Month for Lost Creek Lake (Period 

of Record 1932 to 1990). 
 

Average Recurrence 
Intervals in Years 

Maximum Annual Peak 
Discharge in Ft3/s 

(Unregulated) 

Maximum Annual Peak 
Discharge in Ft3/s 

(Regulated) 

   2 9,360 8,470 

   5 15,800 9,770 

  10 21,500 10,000 

  50 39,400 10,000 

100 49,900 21,700 
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 d. Flood Stages.  Three downstream locations are used for flow regulation of Lost Creek 
Lake:  Rogue River at Dodge Bridge, Rogue River at Raygold, and Rogue River at Grants 
Pass, Oregon.  Flood stages are 10.0 feet, 12.0 feet, and 20.0 feet, respectively. These 
locations are discussed in more detail in Section 5.2.   

4-10 CHANNEL AND FLOODPLAIN CHARACTERISTICS 

 a. Downstream Flood Regulation Stations.  Areas subject to flooding are located along 
the 90-mile reach of the Rogue River from the mouth of Big Butte Creek to a point near 
where the Rogue River enters Hellgate Canyon (west of Merlin, Oregon).  Within this 90-
mile reach of the Rogue River, target flow rates have been established for use during and 
after flood control operations.  These target flow rates are called “flood regulation goals.”  
Flood regulation goals have been established at the Rogue River at Dodge Bridge, the 
Rogue River at Raygold, and the Rogue River at Grants Pass and are 20,000, 34,000, and 
45,000 ft3/s, respectively.  Flood regulation goals at these locations are shown in Table 4-9.  
The regulation of Lost Creek Lake is based on river conditions within the 90-mile reach 
using the three stream gaging stations as control stations.  Since Lost Creek Lake controls 
only 28 percent of the area above Grants Pass, the channel capacity of 45,000 ft3/s will 
frequently be exceeded by runoff from the uncontrolled area. 

 Table 4-9.  Downstream Flood Control Stations on the Rogue River 

Station 

River Mile 
Drainage 

Area 

Flood Regulation Goals 

Discharge Stage 

Miles 
Square 
Miles 

(Ft3/s) (Feet) 

Dodge Bridge 138.6 1,215 20,000 8.9 

Raygold 125.8 2,053 34,000 11.6 

Grants Pass 101.8 2,459 45,000 16.8 

 b. Downstream Channel Velocities. The Rogue River, near the head of Lost Creek Lake, 
has a slope of approximately 70 feet per mile. In the reach just below the dam site the slope 
of the river is about 20 feet per mile. Table 4-10 shows average stream velocities at the 
Rogue River near McLeod stream gage, 4.4 miles below the dam site. 

Maximum velocity near the dam site for any specific flow may be as much as 50 percent 
greater than the average velocity. The normal maximum release from Lost Creek Lake is 
about 10,000 ft3/s. 
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 Table 4-10.  Discharge Velocity Relationship for the Rogue River near McLeod   
      (USGS Station 14337600) Stream Gage. 

Discharge 
ft3/s 

Average Velocity 
(feet/second) 

  1,000 1.6 

  2,000 2.5 

  3,000 3.3 

  4,000 4.0 

  5,000 4.6 

  6,000 5.0 

  7,000 5.5 

  8,000 6.6 

  9,000 6.3 

10,000 6.6 

15,000 8.5 

20,000 10.0 

 c. Travel Time to Key Downstream Stations. The travel time for normal maximum 
releases (10,000 ft3/s) from Lost Creek Dam to the Rogue River at Dodge Bridge, the Rogue 
River at Raygold, and the Rogue River at Grants Pass is approximately 4, 6, and 10 hours, 
respectively. These travel times will be used in scheduling releases from Lost Creek to 
obtain optimum flood regulation. The travel time for discharges during conservation 
regulation, typically in the range of 1,000 to 2,000 ft3/s, is 15, 24, and 42 hours, at the three 
control points respectively, at an average velocity of 2 feet per second. 

 d. Floodplain Characteristics. The Rogue River floodplain below Lost Creek Lake 
consists of several distinct geomorphic zones. The first zone lies in a stream valley and 
extends from the project to approximately Shady Cove, Oregon, a distance of about  
12 miles. Within this zone the floodplain is relatively narrow, confined by steep hillsides. 
Widespread residential development has occurred in this zone. 

Beyond Shady Cove for a distance of approximately 60 miles, exists a region known as the 
Central Valley. In this broad, open valley the Rogue River is no longer confined. All three 
downstream control points for the project (Rogue River at Dodge Bridge, Rogue River at 
Raygold, and Rogue River at Grants Pass) are within this zone. Development in the 
floodplain of the central valley ranges from no development to heavily populated towns and 
small cities. 

The third zone extends from the Central Valley into the Rogue River Canyon, eventually 
meeting the Pacific Ocean at Gold Beach, Oregon. Steep walls and lack of a well-defined 
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floodplain characterize the canyon. Congress has classified much of the Rogue River in this 
zone as a "wild and scenic river." Development is very limited in this reach of the Rogue 
River. 

4-11 DROUGHTS 

 a. General. In the Rogue River Basin water is used for irrigation, municipal and 
domestic water supply, fishing and fishery enhancement, lake and river recreation, power 
generation, and a host of other associated activities. During periods of below-average runoff 
the supply of water is reduced causing impacts to a wide variety of users. Storage of water at 
Lost Creek Lake helps to minimize these impacts by increasing summer and fall stream 
flow. Even with the release of stored water, dry conditions may persist in downstream 
tributaries, resulting in low flows on the Rogue River and significant socioeconomic 
damages. 

The goal of the U.S. Army Corps of Engineers water storage projects during droughts is to 
proactively respond so that drought-related damages can be minimized. To achieve this goal 
several hydrologic components must be understood.  These components are drought 
identification, drought analysis, and drought response.  Each is discussed in the following 
paragraphs.  

 b. Drought Identification. Drought identification is related to three primary variables in a 
regulated river system. These variables are stream flow; volume of stored water; and 
demand for stored water.  Understanding each of these variables assists in a more accurate 
assessment of drought identification. 

 Stream flow can be readily identified as normal or below normal by comparison to mean 
monthly values or exceedence probability curves. An extended period of below-normal 
stream flow serves as an indicator of an increased risk of drought. In the Rogue River Basin 
stream flow may originate from rainfall, snowmelt, ground water (base flow), or any 
combination of the three. Runoff from rainfall occurs primarily from November through 
March and is highly variable. Runoff from snowmelt generally begins in April and 
continues through June. Snowmelt runoff is more predictable than rainfall runoff, which 
helps make volume runoff forecasting possible. The NRCS Snow Survey generates 
estimates of the February through September and April through September volume runoff in 
early February and April, respectively. Base flow conditions, an important variable in runoff 
forecasting, are predictable during the late spring and summer, being a function of 
antecedent rainfall and snowmelt conditions. Use of both snowmelt runoff forecasts and 
base flow analysis provides the best indicators of impending drought conditions. 

The volume of stored water is a variable in the drought identification procedure, which can 
reduce or eliminate the negative effects of low stream flow. Lost Creek Lake is seasonally 
filled with 180,000 acre-feet of water, and has an additional 135,000 acre-feet of "carryover 
storage. This storage is well in excess of that required to meet in full the contracted storage 
requirements and minimum flow releases for even the worst of water years. If the seasonal 
storage space does not refill, however, the lake may need to be drafted below the minimum 
flood control pool elevation (1,812 feet) to meet downstream flow requirements. In a 
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prolonged drought where even the carryover storage becomes depleted or is expected to be 
depleted, contracted water and fishery releases may not be met in full and a water shortage 
would be declared by CENWP-EC-HR. 

The demand for stored water from Lost Creek Lake is primarily for fishery enhancement. 
Irrigation and municipal users have not contracted available storage in significant numbers. 
Demand also exists for water to remain in the lake to support recreation and power 
generation though it has a lower priority than the preceding uses.  

During a low flow or "drought" year, lake and downstream water needs cannot be met in 
full, and conflicts arise. Recognizing this conflict, drought conditions at Lost Creek Lake are 
defined as "inadequate stream flow and stored water to meet in full lake and downstream 
water demands." 

 c. Drought Analysis. The analysis of drought conditions occurring in the Rogue River 
Basin focuses on stream flow. The other two variables, lake storage and demands, are more 
easily evaluated and do not require advanced analysis. 

Evaluation of stream flow during the springtime should begin by comparing observed 
reservoir inflow to the monthly flow summary (Plate 4-10) and summary hydrograph (Plate 
4-11) for Lost Creek Lake. If relatively low stream flows are indicated, which continue 
through April, a drought may be developing and volume forecasts of spring and summer 
runoff are required. The NRCS Snow Survey volume runoff forecasts performed in 
February and April are the principal forecasts used in drought analysis. For the regulation of 
Lost Creek Lake, only the April and later forecasts are used for purposes of declaring 
shortages. The high variability of winter rainfall runoff causes earlier forecasts to have 
insufficient accuracy for this important function. Given the April forecasts, preliminary 
plans for reservoir releases can be developed.  By late May snowmelt runoff is most 
likely peaking, rainfall is declining, and base flow begins to predominate. At this time a 
final forecast can be developed using the Corps and NRCS Snow Survey forecasts in 
addition to observed stream flow. By 1 June conservation forecasts for stream flow 
should be reliable and final reservoir release plans determined. The Portland District can 
initiate water management actions for drought response at this time with a high degree of 
confidence. 

 d. Drought Response. After a drought has been identified and analyzed as described in 
the previous paragraphs, proactive water management actions should be taken to minimize 
negative effects. During the springtime CENWP-EC-HR should keep the OWRD, ODFW, 
and other interested agencies and individuals informed and prepared to take action should 
dry conditions continue. The primary action that should be considered is the reduction of 
minimum flow releases in the May-September period, which can only be performed with 
approval of the OWRD or by the declaration of a shortage by CENWP-EC-HR. The 
appropriate time frame for a shortage declaration is recommended no earlier than 1 April 
(due to the possibility of late spring rains) and no later than 31 May (due to the decreasing 
stream flows) to be most effective.  The conservation of water during late spring and early 
summer allows for summer and fall releases which otherwise would not be possible. During 
this period communication between the Corps, and other Federal, State, and local agencies 
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should be heightened. The general public should be kept progressively informed regarding 
actions that the Corps is taking.  Through continuous monitoring of hydrometeorological 
conditions, appropriate use of runoff forecast procedures, and professional and effective 
communication between agencies and the public, droughts in the Rogue River Basin will be 
effectively moderated. 

4-12 WATER QUALITY  

Water quality control is authorized as a secondary purpose of the Lost Creek Project. 
Although no water is specifically allocated for this purpose from conservation storage, water 
released for other purposes helps to provide water quality control. The water quality of Lost 
Creek Lake is generally very good. Releases from the lake in the summer and fall, which are 
both cooler and greater than natural stream flow, result in improved water quality conditions 
downstream. The following provides a brief discussion of the water quality of Lost Creek 
Lake, the Rogue River, and water quality monitoring of Lost Creek Lake. Additional 
information is also provided in the Water Quality Investigation Reports by CENWP-EC-
HR. 

 a. Water Quality of Lost Creek Lake. Lost Creek Lake water quality can be 
characterized by examining lake temperature, dissolved oxygen, pH, specific conductance 
(conductivity), water clarity, and lake trophic status. These parameters have been 
monitored by CENWP-EC-HR since 1976 as part of the water quality and limnological 
monitoring program for Lost Creek Lake. Each parameter is briefly discussed in the 
following paragraphs. 

The temperature of Lost Creek Lake follows a seasonal pattern beginning with isothermal 
and vertically mixed waters during the winter and early spring, and lending way to thermal 
stratification in the middle to late spring. During the summer the lake reaches a period of 
maximum thermal stratification. As the summer progresses and cool, hypolimnetic water is 
removed by the use of low-level outlets; the thermal stratification is decreased leading to 
restoration of isothermal conditions in the fall. Uniform lake temperatures then prevail with 
typical winter lake circulation. 

Concentrations of dissolved oxygen are high during the winter and spring at Lost Creek 
Lake. In 1989 concentrations of dissolved oxygen were found to be 10 mg/liter or higher. 
Factors contributing to well oxygenated conditions include relatively cold water, mostly less 
than 10°C; restricted microbial activity owing to low temperatures and a lack of oxidizable 
dissolved and particulate matter; and vertical mixing of aerated surface waters throughout 
the water column. During the summer lake stratification increases until a well-defined 
thermal lake profile is established. During 1989, dissolved oxygen concentration was 
measured between 7 mg/liter and 10 mg/liter.  Cooler epilimnetic temperatures and 
reestablished vertical mixing during the fall restore dissolved oxygen to all depths of the 
impoundment and continue through the winter. 

Lake water pH generally ranges from 6.0 to 8.0. As with temperature and dissolved oxygen, 
variations can be expected seasonally. Specific conductance (conductivity) readings are 
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highest in summer and early fall due to more concentrated (i.e., less dilute, chemically) 
inflow and the mineralization of organic water in the impoundment.   

Water clarity is generally excellent in Lost Creek Lake. The only period of reduced water 
clarity, measured by turbidity in nephelometric turbidity units (NTU's) and Secchi disk 
transparency depth, occurs in winter or spring when high flows bring turbid water into the 
impoundment. These flows generally pass through the lake in a brief and spatially defined 
manner. Other than this period, the water clarity of Lost Creek Lake can be expected to 
remain excellent. 

Lake trophic status ranges from oligotrophic in the fall, winter, and spring to mesotrophic or 
even eutrophic in the summer. Higher inflows during the fall assist in returning the lake to 
an oligotrophic state. 

 b. Water Quality of the Rogue River. The two most important water quality parameters 
in the Rogue River are water temperature and turbidity because of their relationship with the 
river fisheries. Before the construction of Lost Creek Lake, turbid flows produced by storm 
events were short-term events. Turbidity produced during winter storms now occur in the 
Rogue River for longer periods of time below the project due to the attenuation affect of 
Lost Creek Lake. The affect of Lost Creek Lake's regulation on downstream water 
temperature has not been clearly established. Evidence indicates that water temperature 
affects are most pronounced from the dam downstream to Dodge Bridge  
(20 miles), beyond which the affects are gradually diminished. 

The upper basin, with a small population of about 1,000 people, has excellent water quality 
and so does not have a detrimental influence on the reservoir quality except during winter 
storms. Large-event storms, usually occurring during the winter months, are associated with 
more turbid water. The lake is regulated so that the turbid water is passed through the project 
over as short a period as possible after the event.  A turbidity conduit was constructed with 
the multiple-level withdrawal structure to draw turbid water from the bottom of the 
reservoir. Use of the turbidity conduit helps to evacuate turbid water from the lake 
preventing long-term releases of turbid water. 

 c. Water Quality Monitoring of Lost Creek Lake. The Corps of Engineers is responsible 
for monitoring the quality of Lost Creek Lake. A water quality-monitoring program has 
been underway since November 1976 to obtain data for use in regulation of the project and 
for special water quality investigations. Monitoring is conducted above Lost Creek Lake for 
temperature, turbidity, and flow at the Rogue River below Prospect (USGS gaging station 
No. 14330000).  

Within the lake three types of water quality assessments are performed: routine water 
quality monitoring; data collection for reservoir eutrophication assessments; and 
determination of the fate and distribution of suspended solids causing turbidity.  

For routine water quality monitoring dissolved oxygen, pH, specific conductance, and 
temperature are measured at three stations in the lake.  Measurements are taken at 1-meter 
intervals to a depth of 20 meters, then at 5-meter intervals to the lake bottom. This 
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monitoring has provided a database of basic water quality parameters and is currently used 
in a variety of water management applications. 

For reservoir eutrophication assessments, six parameters are measured and include total 
phosphate, orthophosphate, total Kjeldahl nitrogen, nitrate nitrogen, ammonium nitrogen, 
and silica. Samples are taken from five depths that include the reservoir surface, mid-
epilimnetic, midmetalimnetic, mid-hypolimnetic, and near-reservoir bottom. Eutrophication 
assessments help make possible the evaluation of lake trophic status that is important for 
recreation, fishery, and water supply uses. 

For determining the fate and distribution of suspended solids causing turbidity, a monitoring 
program has been developed which consists of obtaining the hourly pre-storm, in-storm, and 
post-storm turbidity for inflows and outflows to the project. Also, measurements of lake 
turbidity at several representative stations have been performed. The information collected 
during these storm periods is expected to be used for improved reservoir regulation during 
high turbidity storm events. 

4-13 UPSTREAM STRUCTURES  

The Pacific Power and Light (PP&L) Company has four diversion dams and four generators 
upstream of the Lost Creek Lake Project, one each on the South Fork of the Rogue, the 
Middle Fork Rogue, the Red Blanket River, and the North Fork of the Rogue River.  Water 
is diverted from the South and Middle Fork of the Rogue River and enters the main stem 
upstream of Lost Creek Lake. 

4-14 DOWNSTREAM STRUCTURES  

Savage Rapids Dam (RM 107.3), removed in 2009, was a major water control structure 
downstream of the Lost Creek Lake Project on the Rogue River. Savage Rapids Dam was a 
run-of-the-river dam owned and operated by the Grants Pass Irrigation District as a 
diversion and storage facility. Power generated at this 50-acre reservoir was used to operate 
water-transporting devices on the canal. The dam was replaced with a series of pumps. 

The city of Gold Hill owned the Gold Hill (RM  120.5) diversion and generation facility. It 
was removed in 2008.  

The Gold Ray Dam (RM 125.5) and generation facility, removed in 2010, was owned by 
Jackson County. The project had been closed since 1972, except for minor regulation of fish 
ladder flows.   

With the removal of Savage Rapids, Gold Hill and Gold Ray Dams and the notching of Elk 
Creek Dam, over 330 miles of the Rogue and its tributaries were opened to steelhead and 
salmon. 

4-15 ECONOMIC DATA 

 a. Population. Most of the Rogue River Basin population is distributed along the main 
streams in Jackson and Josephine Counties. The remainder of the basin population is located 
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in Curry County, with some in the fringe areas in Klamath County, Oregon, and in northern 
California. The populations of the principal cities (2000 census) are Medford 63,154, Grants 
Pass 23,003, and Central Point 12,493; the 1960 populations for these same areas were 
24,425, 10,118, and 2,289, respectively. 

 b. Agriculture. Major agricultural enterprises in the basin are limited generally to the 
irrigated lands in Jackson and Josephine Counties. The farms produce beef, poultry, hay, 
fruits, and vegetables; dairy farming is also practiced. The nonirrigated lands are used 
principally for pasture. Grazing capacity of the forestland is limited. Only about 10,000 head 
of cattle are provided summer grazing on public forestlands. Pear trees were introduced into 
the Rogue Basin about the year 1900 and acreage in pear orchards increased rapidly during 
the early part of the century. About 10,000 acres were devoted to the production of pears in 
1972; however, pear production is expected to decrease due to urbanization of the prime 
orchard areas. 

 c. Industries and Resources. The Rogue River Basin encompasses one of the largest 
concentrations of virgin forests remaining in the United States, outside of Alaska. Harvest of 
forest products comprises, by far, the largest industry in the basin at the present time. 

The tourist trade and outdoor recreational facilities contribute significantly to the basin's 
economy. The national forests, Crater Lake National Park, the Oregon Caves National 
Monument, the scenic attractions of the Rogue River (particularly the "wild and scenic” 
river area), the excellent state parks, and the numerous private facilities combined with 
excellent fishing and hunting make the Rogue River Basin a nationally renowned tourist 
attraction.  

Mining was one of the first industries in the region and has long influenced the economy of 
Jackson County and downstream Josephine County. Although cement, sand and gravel, and 
crushed stone account for the major portion of the production value, other mining products 
such as gold, silver, copper, lead, zinc, mercury, tungsten, chromite, clay, pumice, and 
soapstone have also been produced. 

 d. Power Transmission.  Power developed at Lost Creek Lake is integrated into the 
Pacific Northwest Federal Power System and marketed by the Bonneville Power 
Administration (BPA). Since BPA has no transmission lines in the Lost Creek area, the 
powerhouse is connected to the nearby 115-kilovolt line (Line 19 North between Prospect 
and Lone Pine) owned by PP&L. BPA has contracted with PP&L to transmit the power 
through their lines and deliver it to the BPA system. 

 e. Transportation.  Lost Creek Lake is served by State and county roads.  State Highway 
62 extends north from Interstate 5 near Medford to Shady Cove, where it then follows the 
right bank of the Rogue River.  Downstream of Lost Creek, near McLeod, Highway 62 has 
been relocated to follow the left bank or the south side of the lake. The highway crosses 
Peyton Bridge at the upper end of the reservoir and continues to Prospect and then to Crater 
Lake. 
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 f. Flood Damages. Average annual flood control benefits for the Lost Creek Project are 
estimated to be $23,002,7640 (based on a 2012 price level and 100-year project life). Flood 
control benefits consist of reduction in damage, increased land use, and improved drainage 
that are dependent on value of agriculture products, the cost of repair of residential and 
commercial properties, interruption of industry, and other losses. Discharge versus damage 
curves are shown on Plates 4-17 through 4-20. 

Data concerning damages and damages preventable by Lost Creek Project for various 
floods on the Rogue River are contained in Table 4-11.  

 Table 4-11.  Flood Damage Reduction Preventable by Lost Creek Project. 

Date of Flood Damages at Time of 
Flood (Natural 

Conditions) 

Damages 
Preventable by 

Project at time of 
Flood1 

Damage Preventable 
by Project under 

Present 
Conditions1,2 

January 1997 $32,946,700 $22,466,639 $45,706,000 

January 1974 2,891,000 1,260,000 6,160,000 

March 1972 2,128,000 1,051,000 5,824,000 

January 1972 1,768,000 1,051,000 5,824,000 

January 1971 2,000,000 1,060,000 6,518,000 

January 1970 274,000 131,000 1,770,000 

January 1966 320,000 223,000 1,422,000 

December 1964 12,161,000 6,918,000 61,358,000 

December 1962 1,130,000 402,000 4,480,000 

December 1955 3,030,000 1,630,000 32,406,000 

January 1953 720,000 375,000 4,570,000 

December 1945 335,000 182,000 3,248,000 

February 1927 Not Avail. Not Avail. 33,190,000 

November 1909 Not Avail. Not Avail. 21,265,000 

February 1907 Not Avail. Not Avail. 4,570,000 
1Project share of total damages prevented based on system analysis. 
22012 price levels, 1975 development. 
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CHAPTER 5 

DATA COLLECTION AND COMMUNICATION NETWORKS 

5-1 HYDRO-METEOROLOGICAL STATIONS 

Evaluation of real-time hydrological and meteorological information is essential for the 
Corps to manage the Project to realize all the project benefits to meet the authorized 
purposes.  Within the basin, hydro-meteorological (meaning both hydrological and 
meteorological) data is collected by several agencies, transmitted to and stored at the 
Portland District (NWP) and the Northwest Division office in Portland, OR (NWDP). 

The District is responsible for making appropriate arrangements to ensure adequate 
hydrological data coverage within its respective boundaries.  In addition to the requirements 
for regulating the system, this data is essential for the District to accomplish its water 
resources mission, discharge forecasting, and emergency operations.   

Data collected at monitoring sites for regulation of the Project may include reservoir and 
tailwater elevations, river stage and flow, weather data, and/or snow data. A list and 
description of the stations associated with this Project can be found in Table 5-1 and the 
Project Station Description Report. River monitoring stations are characterized as inflow, 
outflow, control point, or supplemental sites. A combination of data from all of these 
monitoring stations provides the reservoir regulators and operators with the information 
needed to safely and effectively manage the Project.  

a. Reservoir and Dam. Monitoring equipment is located in the tailrace (El. 1,543 feet), 
wet well (El. 1,670 feet), and at the gates in the intake tower. The gated openings in the 
intake towers are at elevations 1,650 feet, 1,675 feet, 1,700 feet, 1,725 feet, 1,750 feet, 1,775 
feet, 1,800 feet, 1,825 feet, 1,850 feet. Water surface elevation, gate openings and water 
temperature data are collected at these locations and water temperature is also collected at 
the water surface and 5 feet below the surface. Both pool elevation and temperature data are 
continuously available to the dam operator. To verify electronic sensors measuring reservoir 
elevations are correct a staff gage is visible from the tower bridge and is attached to the 
intake tower. 

b. Inflow Stations. The inflow to the project is calculated value from change in 
reservoir storage and outflow. Stations upstream of the reservoir are also used to provide 
indicators of inflow magnitude and changes. Depending on available funding, stations are 
located on major streams feeding the reservoir and data is automatically collected to assist in 
regulating and operating the Project. 

c. Reservoir Outflow. The outflow from the Project can be determined using several 
methods. Reservoir head and gate openings can be used with known hydraulic equations to 
determine the outflow. Also river monitoring sites strategically located downstream of the 
Project can provide a close approximation of outflow. 
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d. Control Point Stations. In the authorization of the Project, control points were 
established so prescribed actions could be specified for various conditions at these locations 
along the river. The main actions associated with these control points relate to flood control, 
such as reducing flow out of the reservoir to limit flooding downstream. However other 
conditions are also monitored and controlled such as, but not limited to, rate of change, 
minimum/maximum stages and flows, and water temperatures. Table 5-2 lists the control 
points associated with this Project. 

Table 5-2.  Streamflow Gaging Stations Used in the Regulation of Lost Creek Lake. 

 

e. Supplemental Monitoring Stations. Additional monitoring sites may be required to 
supplement the monitoring at inflow, reservoir, outflow, and control point locations. The 
main need for supplemental monitoring stations is to monitor the contribution of water from 
significant tributaries of the main river system. Without these stations it would be difficult to 
properly regulate the Project during the various flow regimes throughout the year. 

f. Weather Stations. Knowing the weather conditions within the basin is necessary for 
regulating and operating the Project in a manner that balances all the Project purposes. 
Weather information that might be collected includes precipitation, wind, and air 
temperature. These are used to forecast near-term and further out planning activities. 

g. Reporting. Data collected at remote monitoring sites (inflow, outflow, control point, 
supplemental, and weather stations) is logged onsite and automatically transmitted to the 
Project and the District office in near real-time via redundant methods. Hydro-
meteorological data collected at the Project is also logged onsite and automatically 
transmitted to the District office. In addition Project personnel at the control room transmit a 
collection of hydro-meteorological and power generation data on a regular basis. This data is 
received at Corps offices as well as to partner agencies in support of their missions. 

Name Corps ID 
USGS 

Number 

National 
Weather 

Service ID 

River Mile 
(RM) 

Rogue River at Dodge Bridge 
near Eagle Point 

EGLO 14339000 EGLO3 RM 138.6 

Rogue River at Raygold RYGO 14359000 RYGO3 RM 125.8 

Rogue River at Grants Pass GRAO 14361500 GRAO3 RM 101.8 

Rogue River at Agness AGNO 14372300 AGNO3 RM 29.7 
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h. Maintenance. The Corps performs all maintenance on instrumentation and data 
collection equipment that control facilities and gates at the Project. The USGS/Corps Co-
operative Stream Gaging Program is an agreement with the USGS, which is renegotiated 
annually, to maintain the hydro-meteorological monitoring stations owned by the Corps. 
Most of the hydro-meteorological monitoring sites are covered under this Program. Most of 
the weather stations are owned and maintained by the National Weather Service though the 
Corps does own and maintain a few weather stations in support of the Project. 

5-2 WATER QUALITY STATIONS 

A water quality data collection program has been incorporated in the regulation plan for the 
Project. Engineering Regulation 1110-2-8154 specifies the requirement for water quality 
monitoring. Collection of water quality data consists of automated data collection sites and 
water quality samples collected manually. A list and description of the water quality 
monitoring stations can be found in the Water Quality Station Description Product. 

a. Automated Data Collection. Automated collection of water quality data in near real-
time occurs at specific river monitoring sites and in the reservoir. Water temperature, 
turbidity, total dissolved oxygen, pH, and/or other water quality parameters may be 
measured at these river sites. In the reservoir the temperature profile of the reservoir is 
monitored using temperature probes attached to the intake tower. The water temperature is 
monitored at the intake openings (1,650 feet, 1,675 feet, 1,700 feet, 1,725 feet, 1,750 feet, 
1,775 feet, 1,800 feet, 1,825 feet, 1,850 feet) and 5 feet below the water surface. Water 
temperature readings are also being collected at the tailrace (El. 1,543 feet) and at the 
bottom of the wet well (El. 1,670 feet). 

b. Manual Data Collection. Field water quality samples are collected manually in 
support of the monitoring required for Corps Projects. Samples are taken from designated 
locations on a routine basis. The data collected from these grab samples are used for studies 
of long term changes and impacts of the Project. As water quality parameters of interest 
change the water quality monitoring program changes to accommodate changing 
requirements and understanding of the environment. Sample collection and analyses are 
performed by either Corps staff or by contract labor. 

c. Reporting. Time-series water quality data is available on the Corps Water 
Management web site. Water quality data collected from stations maintained by the USGS 
under the USGS/Corps Co-operative Stream Gaging Program or similar program are also 
available on the USGS web site. Data on the USGS web site are also published annually by 
the USGS in the Water Resources Data for Oregon Report. Also, periodically, reports are 
prepared that evaluate routine water quality data and the data from special studies dealing 
with specific water quality problems such as Harmful Algae Blooms (HABs). 

d. Maintenance. Equipment used to monitor the reservoir and effects of the Project at 
locations along the river system are maintained by the Corps, by the USGS through an 
agreement with the Corps, or in a few cases maintained by a private contractor of the Corps. 
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5-3 SNOW COURSES AND SNOTEL STATIONS 

a. Facilities. The U.S. Department of Agriculture NRCS operates high elevation 
SNOTEL and snow course sites in and around the basin. A list and description of snow sites 
supporting the operation and regulation of the Project can be found in the Snow Station 
Description Product.  

b. Reporting. Data collected and transmitted from the remote snow station is received 
by the NRCS. The Corps has automated processes in place to obtain this data from the 
NRCS. This information is available in near real-time and is used to assess the impact of 
snow on the Project and alert the Project operators and regulators to any rapidly changing 
snowpack conditions.  Snow water content data obtained from these sites are utilized in 
estimating a profile of the snow water equivalent in the basin for volume forecasts. If 
deemed advisable, field or aerial snow reconnaissance is made to supplement collected data 
for delineating the areal distribution of the snowpack, thereby increasing the accuracy of the 
seasonal runoff forecasts. 

c. Maintenance. All snow courses and SNOTEL sites are maintained by the NRCS 
Snow Survey. 

5-4 RECORDING HYDROLOGIC DATA 

a. Data Collection and Transmission. Data from the reservoir and dam, river 
monitoring stations, weather stations, snow monitoring stations, and water quality sites are 
collected by several methods: the Geostationary Operational Environmental Satellite 
(GOES) data collection system; the Corps of Engineers Data Collection Systems; the USGS 
data collection system; the NWS data collection and forecasting system; the Snow 
Telemetry (SNOTEL) system; and manual methods. Multiple transmission methods are 
used at sites where near real-time data, critical to the mission of the Corps, is obtained. 
Descriptions of the reporting systems are as follows: 

  (1) Corps of Engineers Data Collection Systems. 

   (a) Corps Portland District Hydromet System. The primary purpose of this 
system is to get data back to the operator and regulator as quickly as possible and as often as 
needed. Therefore this is the primary means for transmitting data to the operator and 
regulator. To accomplish this, the Corps Portland District Hydromet System transmits data 
collected at the monitoring sites in the basin via line-of-sight radio to the Project and to the 
Columbia River Operational Hydromet and Management System (CROHMS). Radio 
repeater sites are often required to get the data to the desired destination. For further details 
of the Hydromet System see the document “Description of the Corps Portland District 
Hydromet System”. 

   (b) Columbia Basin Telecommunications (CBT) Network. The CBT system, 
formerly the Columbia Basin Teletype system (CBTT), is one method for exchanging data 
and text messages between projects in the Pacific Northwest and their operating agency.  
The CBT system exists to provide to these projects the current reservoir and hydro-
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meteorological data necessary for their efficient, economic, and safe operation. The CBT 
Web Messenger system provides a client-server system based on web pages that are 
available to the user for both the creation of new CBT messages and the reading of 
current messages. Computer-to-computer automated message delivery and retrieval is 
also supported. The Corps maintains the CBT web site on a web server platform. 
Elevation, storage, outflow, and other parameters are manual entered and reported every 
hour by Project personnel through the CBT network. 

   (c) Supervisory Control and Data Acquisition (SCADA) System. Data and 
commands in the SCADA system are used to monitor, control, and operate gates and other 
equipment at the dam. The SCADA system consists of a specialized personal computer 
located in the control room at Lost Creek Project. The SCADA system receives, stores, and 
transmits data used to operate the Lost Creek and Applegate dams. Data in SCADA that 
supports Lost Creek Reservoir operations includes lake and tailwater elevation, key 
information from various river monitoring sites, and gate opening and pertinent operating 
data for the regulating outlet works and the powerhouse. Operation of the spillway gates at 
Lost Creek Lake is a manual process and does not use the SCADA system. 

  (2) GOES Data Collection System. Transmission of data using GOES provides a 
backup to transmission of the data via the Corps Hydromet System. The GOES data 
collection system is operated by the National Environmental Satellite, Data, and Information 
Service (NESDIS) of the National Oceanic and Atmospheric Administration (NOAA). The 
Corps HQ nominally funds (approximately $30K in fiscal year 2011) this program and there 
is no cost to Corps district offices associated with number of stations or amount of data 
transmitted. Therefore purchasing transmission and power equipment, as well as 
maintenance are the only costs of this transmission method. The power used during 
transmission is quite high but then the equipment can go into quiescent mode to conserve 
power until the next scheduled transmission. Random transmission can also be initiated if 
preprogrammed thresholds or criteria are met. GOES transmitters at each monitoring site 
transmit the data to a GOES satellite. Direct Readout Ground Stations (DRGS) monitor and 
receive the messages coming from the GOES satellites. The NESDIS DRGS at Wallops 
Island, VA receives and repackages the messages so the rebroadcasted information can be 
received using less expensive equipment then what is needed for a DRGS. The 
rebroadcasted data can be collected into the Columbia River Operational Hydromet and 
Management System (CROHMS) from a satellite receiver and/or via the Internet.  

  (3) USGS Data Collection System. The USGS maintains the Corps network of 
monitoring stations and automatically ingests the data from these sites via GOES and the 
Corps Hydromet System. The USGS also collects data from the data collections sites 
periodically using telephone modem software for automatically retrieving the data. The 
streamflow and water quality data are analyzed and published yearly in the USGS 
publication entitled Water Resources Data for Oregon. 

  (4) National Weather Service Data Collection and Forecasting System. The National 
Weather Service owns and operates a large number of precipitation stations which are used 
to assist in flood forecasting. The Weather Service also has telemetry equipment installed at 
selected river monitoring stations. The Weather Service office in Portland operates the 
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Advanced Weather Interface Process Systems (AWIPS) system which is a national 
communication network linking Weather Service offices. Pertinent Weather Service data, 
information, and products are pulled into CROHMS. Streamflow forecasts are generated 
using the Weather Service’s Community Hydrologic Prediction System (CHPS). The Corps 
dam regulators use the hydro-meteorological data and forecasts from CHPS in formulating 
reservoir regulation instructions to be issued to the Project operators. The regulators 
coordinate with the Weather Service Northwest River Forecast Center with regard to 
producing forecast values from CHPS and then the responsible Weather Forecast Office 
(WFO) makes any adjustments necessary before publishing the official National Weather 
Service forecasts. These forecasts are then pulled into CROHMS. 

  (5) The SNOTEL System. The SNOTEL system is an automated data collection 
network of snow measurement stations which transmits data to a master station via meteor-
burst telemetry. Pertinent data from the NRCS web site is pulled into CROHMS. 

  (6) Manual Methods. During periods when automated data collection and 
transmission are not functional, project personnel will make necessary observations to 
facilitate proper regulation of the project.  

b. Data Storage. Hydrologic data for the basin are available from the Corps Columbia 
River Operational Hydromet and Management System (CROHMS). CROHMS acquires 
and stores real-time or near real-time data, and is used for day-to-day regulation of the 
project. The Corps’ Hydrologic Engineering Center (HEC) has developed the Corps Water 
Management System (CWMS). CWMS is used within CROHMS to accomplish some of the 
necessary function of CROHMS. 

(1) Columbia River Operational Hydromet and Management System (CROHMS). 
CROHMS is a near real-time water resource management system used by Water 
Management offices in the Northwestern Division Northwest Region. Project and basin 
information is stored in this system. Data acquired from other agencies and partners is also 
placed in this system and the system is used to distribute information to partners. Some of 
the functionality required in CROHMS is being accomplished by the Corps Water 
Management System (CWMS).  

(2) Corps Water Management System (CWMS). CWMS is a client-server system 
developed by the Corps’ Hydrologic Engineering Center (HEC). The Northwestern Division 
and northwest region district water management offices have been incorporating CWMS 
into CROHMS since the 1990s. CWMS updates are provided by HEC on a regular basis. 
CWMS includes, but is not limited to, the storage and retrieval of time-series data, 
verification and transformation of the data, data display applications, and applications for 
interacting with HEC models. CWMS provides a way to run HEC hydrologic models 
individually or as a series of specific models.  

  (3) Other Methods. In addition to CROHMS, hydro-meteorological data are 
permanently stored at the following locations: 
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   (a) USGS NWIS Database. The USGS National Water Information System 
(NWIS) stores streamflow, water temperature, and water quality data that meet USGS 
quality standard. 

   (b) NCDC Database. The National Climatic Data Center is the official storage 
archive of climatological data.  

   (c) NRCS National Water and Climate Center Database. Snow course data 
collected by the Natural Resources Conservation Service (NRCS) in the National Water and 
Climatic Data Center database. 

5-5 COMMUNICATION NETWORK 

Communication networks are used to automatically transfer data as well as provide a means 
for pertinent agencies to exchange information and communicate on a regular and ad hoc 
basis. Networks used to automatically transfer data are described in Section 5-4. Some of the 
primary agencies that exchange data and communicate during particular situations 
associated with the project include: 

 USACE 
 BPA – Power generation at Corps projects 
 USGS – Maintains USACE gages and stores hydro-meteorological data 
 National Weather Service – Collects precipitation data and provides weather 

and river forecasts 
 Fishery Agencies – State and National fishery agencies with regard to 

environmental impact 
 NRCS – Collects snow data and produces the Seasonal Water Supply 

Forecasts 
 USBR – Has some Section 7 dams that USACE is responsible for regulating 

during high flow events 
 Emergency Management Entities – Coordinate response with respect to 

supporting persons and property in high flow affected areas 

Voice radio communication is also available between the Project and the district office. For 
more information on this capability refer to the Voice Radio Communication Manual. 

 
5-6 COMMUNICATION WITH PROJECT 

Regulation of the Project is performed by CENWP-EC-HR and they originate all flood 
control and conservation regulation actions. In the event of a complete communication 
disruption between the Project Office and the District Office, the Operations Manager will 
assume regulation responsibilities and carry out flood control or conservation actions, as 
described in Chapter 7, until communications are restored. 

a. Communication Between District and Division Regulation Offices.  CENWP-EC-
HR and the NWD Portland Reservoir Control Center communicate by telephone briefing 
twice a week. These briefings also involve BPA and the National Weather Service, and are 
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limited to the reporting of major reservoir regulation actions. Detailed actions or additional 
discussion is carried out through telephone communication or by direct meetings. Important 
reservoir regulation actions are recorded in memorandums for the record. Flow and 
temperature regulation actions are to be issued only by District hydrologists or hydraulic 
engineers. If a hydrologist or hydraulic engineer is not available, regulation responsibility at 
the District will be assumed by the Chief of CENWP-EC-H. 

b. Communication Between District Regulating Office and Project Office. Reservoir 
regulation instructions for the Project originate from CENWP-EC-HR. These instructions 
may be sent either by CBT, email, or telephone. When telephone communication is used, 
CBT or email confirmation of the instructions will be sent as soon as possible. 

c. Communication Between Project Office and Others. The Project Office 
communicates changes in reservoir operation with downstream interests. These 
communications are normally done by telephone, and are usually limited to providing 
observed or scheduled reservoir information. Discussion of reservoir regulation and/or water 
management should be referred to the District Office. 

5-7 PROJECT REPORTING INSTRUCTIONS 

Specifically identified data available in the Project control room is entered into a morning 
report that is relayed by CBT to the Portland District office and other CBT users. Other data 
may be obtained from the CROHMS database or from the National Weather Service Office 
in Medford, OR. During flood emergencies or abnormal conditions the reports can be made 
available more frequently at the request of CENWP-EC-HR. 

Written complaints and suggestions received by the Project regarding reservoir regulation 
should be directed to CENWP-EC-HR. Personnel from CENWP-EC-HR will evaluate these 
complaints, recommend operation changes if feasible, and answer questions in writing to the 
concerned individual or organization. CENWP-EC-HR will inform the Lost Creek Project 
Office of both the specific complaint and the response. 

5-8 WARNINGS 

In carrying out water control activities, the Corps of Engineers must recognize and observe 
the legal responsibility of the National Weather Service for issuing weather forecasts and 
flood warnings, including river discharges and stages. River forecasts prepared by the Corps 
of Engineers in the execution of its responsibilities should not be released to the general 
public unless the Weather Service is willing to make the release or agrees to such 
dissemination. However, release to interested parties of factual information on current 
storms or river conditions and properly quoted Weather Service forecasts is permissible. 
Corps district offices are encouraged to provide assistance to communities and individuals 
regarding the impact of forecasted floods. Typical advice would be to provide approximate 
water surface elevations at locations upstream and downstream of the National Weather 
Service forecast points. 
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During periods of high water or flooding, significant changes in reservoir release rates shall 
be announced to the general public as far in advance as possible. The instructions will 
originate at CENWP-EC-HR; however, announcements of rapidly changing reservoir 
releases should be made by the Operations Project Manager or his authorized representative.  

In the event that large releases from the Project become necessary, such as those in excess of 
the normal maximum release, the Public Affairs Office of the Portland District, Corps of 
Engineers (CENWP-PA), will notify the organizations listed in Table 5-8. Prior to notifying 
any organization, CENWP-PA shall contact CENWP-EC-HR to obtain current information 
and to ensure full coordination with the National Weather Service. 

 Table 5-8.  Organization to be Notified Prior to Large Releases from Lost Creek Dam. 

PORTLAND DISTRICT 
The Public Affairs Office will notify the following if large releases of water become 
necessary from Lost Creek Lake: 

KRWQ-FM/Medford KTVL-TV/Medford 

KMED-AM/Medford KSYS-TV/Medford 

KCMX-AM MEDFORD Cablevision 

KDRV-TV MEDFORD Daily Courier/Grants Pass 

KDOV-FM MEDFORD Mail Tribune/Medford 

KAJO-AM/Grants Pass Curry County Reporter/Gold Beach 

KLDR-FM GRANTS PASS Tidings/Ashland 

KFMJ-AM/Grants Pass Oregon Water Resources Department 

KOBI-TV/Medford Oregon Department of Fish and Wildlife 
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SECTION 6 

HYDROLOGIC FORECASTS 

6-1 GENERAL 

Effective regulation of Lost Creek Lake is dependent upon accurate runoff forecasts for 
flood control and conservation purposes. The Corps of Engineers, NRCS Snow Survey, and 
NWS-RFC are the primary agencies responsible for performing and/or using hydrologic 
forecasts. The role of the Corps and other agencies are discussed in the following 
paragraphs. 

 a. Role of the Corps. CENWP-EC-HR has the hydrologic forecast responsibility for the 
Corps at Lost Creek Lake. This responsibility requires the use of both flood control and 
conservation purpose forecasts. Flood control forecasts performed by CENWP-EC-HR are 
described in paragraph 6-2. Conservation purpose forecasts performed by CENWP-EC-HR 
are described in paragraph 6-3. 

 b. Role of Other Agencies. In addition to the Corps, the NWS-RFC and the NRCS are 
agencies responsible for hydrologic forecasts.  

The NWS has the responsibility of furnishing the public with flood warning services while 
the Corps is involved in regulating flows from storage projects. There is a need for an 
interchange of information so that both agencies can carry out their responsibilities 
effectively.  This has resulted in a joint cooperative program between the Corps of 
Engineers and the NWS. The NWS generates flood forecasts, which include the effects of 
reservoir releases from Corps dams. The Corps, in turn, uses NWS flood forecasts as an aid 
in reservoir regulation. 

The NRCS provides snow water content data for use in forecasting runoff volumes for both 
winter floods and spring snowmelt runoff. The NRCS in cooperation with the NWS also 
provides a publication titled "Water Supply Outlook for Oregon," published monthly from 
January through June. The water supply outlook is a volume forecast of runoff for the spring 
and summer periods. 

6-2 FLOOD CONDITION FORECASTS 

 a. General. The objective of reservoir regulation for flood control is to reduce 
downstream flood damage to the greatest extent possible with available lake storage. 
Attainment of this objective depends on the location and type of damage to be prevented, 
the amount of lake storage capacity, flood characteristics, and the effect of runoff from the 
uncontrolled drainage area below Lost Creek Lake. 

 b. Requirements. The primary requirements for flood control forecasts at Lost Creek 
Lake are to forecast project inflow and estimate when the downstream flood control points 
of Dodge Bridge, Raygold, and Grants Pass streamflow stations might exceed their flood 
regulation goals of 20,000 ft3/s, 34,000 ft3/s, and 45,000 ft3/s, respectively.  With this 
information, maximum releases from the project can be scheduled without exceeding any of 



6-2 

the downstream flood regulation goals. Through this operation use of flood storage space in 
Lost Creek Lake is maximized and the highest level of flood protection is achieved. 

 c. Methods. At Lost Creek Lake inflow to the project should be calculated from the 
observed storage change and reservoir release on an hourly basis. Projections of inflow 
should be made based on observed rainfall, analysis of the inflow hydrograph, and use of 
other information such as the NWS Community Hydrologic Prediction System (CHPS) 
model. Projections of discharge at the downstream control points (Dodge Bridge, Raygold, 
and Grants Pass) should be based upon an analysis of the hydrograph for those stations and 
forecasts issued by the NWS. It is necessary to project a minimum travel time for flood 
control releases from the project of 4, 6, and 10 hours, respectively, for each of the 
downstream control points. 

Flood regulation graphs are provided in Exhibit B to assist in flood regulation operations. 
Computations of reservoir inflow and discharge at downstream control points should be 
plotted on an hourly basis during a flood control operation. 

6-3  CONSERVATION PURPOSE FORECASTS 

 a. General. The storage of water for conservation uses such as irrigation, fishery 
enhancement, water supply, water quality enhancement, power generation, and recreation is 
an integral part of the Lost Creek Project. Stored water is especially important to users 
during low flow years. Conservation purpose forecasts contribute to effective use of stored 
water and are important to the successful operation of Lost Creek Lake. 

 b. Requirements. There are two overlapping periods for which volume runoff forecasts 
are required for Lost Creek Lake: 1 February through 30 September, and 1 April through 30 
September.  

The February through September forecast is used to initiate preliminary water management 
planning for the spring and summer. The forecast is considered a preview of possible future 
runoff conditions. Both a total volume runoff forecast and a monthly distribution of this 
runoff forecast is required. 

The April through September forecast is used to initiate final water management planning 
for the summer and fall. The April forecast is significantly more accurate than the February 
forecast, and represents the most probable summer and fall runoff conditions. A monthly 
distribution of forecasted runoff is also required for this forecast. 

 c. Methods. Conservation purpose forecasts are performed by calculating a water budget 
using as input the NRCS forecasted volume runoff. Since the NRCS forecast provides a 
total volume but not monthly flows, monthly values may be derived by distributing the 
forecasted volume relative to historical mean monthly flow distributions. The basic 
procedure for developing the volume runoff forecast for either the February or April 
forecasts at Lost Creek Lake has three steps: 

  (1) Obtain the NRCS volume runoff forecast. 
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  (2) Distribute the NRCS volume runoff forecast by month using the historical mean 
monthly flow distribution. Table 6-1 shows a monthly flow distribution by percent of runoff 
for Lost Creek Lake. 

  (3) Adjust the forecast based upon field observations. Visit the upper watershed area 
and the primary snow courses used in the forecast. These are Fourmile Lake (El. 5970), 
Cold Springs Camp (El. 5940) Sevenmile Marsh (El. 5700), Billie Creek Divide (El. 
5280), and Fish Lake (El. 4660). Field observations should include snow water content and 
distribution, tributary runoff, and soil moisture conditions. 

In 1989 the NRCS revised its volume runoff forecasts for the Rogue River Basin. The new 
forecast equations were tested on observed runoff data for the period 1961 to 1989. The 
NRCS 1 February forecast was found to have an average error of plus or minus 13 percent, 
and the NRCS 1 April forecast was also found to have an average error of plus or minus 13 
percent. These new forecast procedures are a marked improvement over previous methods 
and will be used in future water management. 

 Table 6-1.  Distribution of Observed Monthly Runoff by Percent, Lost Creek Lake,  
    Oregon, Period of Record WY 1929-2011 

Month 
Percent of Flow 

Feb – Sep Apr – Sep 

Feb 13 ---- 

Mar 15 ---- 

Apr 16 23 

May 19 26 

Jun 14 20 

Jul 9 13 

Aug 7 10 

Sep 7 9 

TOTALS 100 100 

6-4 LONG-RANGE FORECASTS 

Long-range forecasts extending beyond one season are not produced. Refer back to 
paragraph 6-3 for conservation forecasts.  

6-5 DROUGHT  FORECASTS 

Long-range forecasts extending beyond one season are not produced. Refer back to 
paragraph 6-3 for conservation forecasts. The Drought Monitor Index is supplied by the 
National Drought Mitigation Center in Lincoln, Nebraska and is updated every week. Refer 
to the Drought Contingency Plan in Exhibit D.  
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SECTION 7 

WATER CONTROL PLAN 

7-1 GENERAL OBJECTIVES 

Lost Creek Lake is operated to provide maximum gross benefits from the primary purposes 
of flood control, irrigation, water supply, and fish enhancement. The latter three 
conservation uses necessitate equal consideration so that each function receives the same 
percentage of full supply in infrequent water-short years. There is no storage specifically for 
secondary purposes of power generation, wildlife enhancement, water quality control, or 
recreation. Of these latter four functions, the first three utilize flows released specifically for 
other purposes. Recreation depends on use of facilities provided and on water availability 
that results from operation for other purposes. 

7-2 MAJOR CONSTRAINTS  

Several operational constraints exist in the operation of Lost Creek Lake, both to the project 
and downstream locations as described below. It should not be implied that in each case the 
constraints are absolute. Under certain conditions these constraints may be waived. 
However, in the interest of project safety as well as downstream property, operation should 
be considered restricted within the guidelines imposed below. Authority to deviate should 
only be granted after consultation with CENWP-EC-H. 

 a. Project Limitations. 

  (1) Spillway. Spillway operation requires that an operator must physically be 
at the spillway structure in order to open or close the gates. Access is another constraint as 
the shortest road distance from the powerhouse is 4 miles. Unless spillway releases are 
anticipated and an operator can be either on-site or dispatched ahead of planned gate 
operation, mobilization and travel time will be required to position an operator. If spillway 
releases are anticipated, a 30-minute mobilization and travel time is considered reasonable 
during most normal weekday working hours when there are two or more operations 
personnel at the project. If only a single operator is on duty, at least 2 hours should be 
allocated to call in an off duty or standby person to perform the required service. 

The spillway gates at Lost Creek Dam have been operated during various test conditions, 
and once for flood reduction purposes to a gate height of 3-feet per gate. However, based on 
model studies for other similar spillways (Kaysinger Bluff and Tocks Island) it is assumed 
that the three bay spillway for Lost Creek Dam could develop a similar harmonic surging for 
large gate openings at high pools. Due to the short center pier, it is believed that surging will 
be less than the 6-foot surge reported in those studies. The potential for surging is included 
within this discussion so that operators will be aware of its potential and not resort to 
unscheduled gate openings or closures to eliminate the surging should it occur. Any surging 
observed during spillway use should be noted and reported to CENWP-EC-H. 
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As noted in paragraph 2-3.b, some erosion within the unlined portion of the spillway chute 
and stilling basin is expected. Spillway releases will result in some or all of the following:  

   (a) Sacrificial erosion within the spillway chute, especially at flows 
above 50,000 ft3/s. 

   (b) Removal of an overburden dike between the stilling basin and the 
river at any sustained spillway release. 

   (c) Introduction of additional turbidity into the Rogue River at any 
sustained spillway release. 

   (d) Potential damage to fish spawning areas if sediment movement is 
excessive. 

  (2) Turbine Generating Capability. Powerhouse turbines are sized such that 
power generation is limited to flows of between 700 and 2,700 ft3/s. At a generation of 10 to 
15 MW a "rough zone" may be encountered.  Long-term operation of the turbines in this or 
any other "rough" zone should be avoided. 

  (3) Regulating Outlet Works. The RO gates are designed to operate at 
openings greater than 0.5 feet and at high (over 150 feet) head. The RO gates should not be 
used when the reservoir elevation is below El. 1790 feet. According to the US Army 
Corps of Engineers Hydraulic Design Criteria (HDC 320-1), regulating outlet gates 
should only be operated at greater than 10% openings and less than 80% openings. 
Therefore, the minimum opening to which these gates should be operated is 1.25 feet 
(10% of the gate height). Gate openings below this setting could result in gate vibration 
or cavitational erosion. This is larger than the minimum gate opening of 0.5 feet specified 
in previous versions of the Water Control Manual. Operating the regulating outlet gates at 
full open is allowed, but gate openings between 10 feet and 12.5 feet (80% and 100%) 
should be avoided. 
 
The regulating outlets are designed to be operated in a balanced condition (two gates open 
equally). There should not be a problem operating with only one gate open less than 4 feet; 
however, the operators should monitor for any unusual conditions (such as vibration) around 
a 4 foot opening. Because of the excessive vibration observed in the past, the project has 
placed an operating restriction on the gates that they not be opened greater than 4 feet when 
operating one gate alone. 
 
If either gate is going to be opened greater than 7 feet, a hydraulic engineer should be on 
site. The outlet tunnel transitions from open channel to pressurized flow between 7,000 and 
9,000 ft3/s. This level is reached with both gates open between 7 and 10 feet depending on 
pool elevation. With one gate full open (12.5 feet), the approximate discharge would be 
5,500 ft3/s or less, well below the transition threshold. Therefore, you can operate one gate 
wide open without pressurizing the downstream tunnel. 
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Erosion of the excavated plunge pool downstream of the flip bucket, at high releases, may 
result in a buildup of material downstream of the powerhouse. This transfer of material can 
raise the tailwater, reducing the effectiveness of power generation capability. Such a 
condition has been relieved by periodic excavation of loose material downstream of the 
powerhouse. 
 
  (4) Tower Bypass System. The tower bypass system, briefly described in 
paragraph 2.3.c(5), was designed to function as a means to divert water to the penstock 
when the intake wet well is dewatered for inspection or maintenance. Several constraints 
need to be observed for the system to function as designed. Those constraints are as follows: 

   (a) A mobile crane and crew will be required at the tower to change 
bulkhead gates. 

   (b) The two pressure relief gates must be replaced with full head 
designed intake gates. Pressure relief gates are only designed for 20 feet of differential head.  

   (c) The power penstock bulkhead gate must be repositioned from its 
downstream slot to the upstream slot. 

    (d) The bypass intake gate must be raised and left in the slot 
(minimum 6 feet, maximum 12 feet).  

   (e) Maintaining a constant flow release during the changeover 
operation will require use of both the power and regulating outlet facilities. 

   (f) The time frame for the changeover can be up to 6 hours (most of 
the time is required for changing gates).  

   (g) The maximum planned discharge of the bypass system is 2,000 
ft3/s. Bypass releases below El. 1,826 must be reduced due to potential air draw into the 
penstock (see U.S. Army Engineer Division, Northwestern Division, CE, HEDB Study No. 
072275 "Lost Creek Emergency Bypass," dated 22 July 1975, and "Outlet Works for Lost 
Creek Dam, Rogue River, Oregon," TR No. 140-1, Bonneville, Oregon, October 1979). At 
pool El. 1,789 the discharge is limited to 700 ft3/s. 

   (h) The most difficult phase of the bypass operation is restoring the 
tower intake system back to normal. Since the pressure differential between the forebay and 
penstock bulkhead (within the slot) during bypass operations can be as high as 43 feet (see 
U.S. Army Engineering Division, North Pacific, CE, HEDB Study No. 011475 "Lost Creek 
Turbidity Conduit," Appendix D, Letter from NPPEN to HEDB, NPD, dated 11 June 1975), 
the wet well water surface must be raised to within 4 feet of the forebay before opening an 
intake port. Bypass releases must be reduced sufficiently to allow filling of the wet well to a 
point that either the penstock bulkhead can be opened (filling well by use of bypass intake) 
or the tower intake gate can be opened (filling well directly from forebay). Significant 
release fluctuations should be anticipated during this operation. 
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  (5) Multilevel Withdrawal Structure. The multilevel withdrawal structure is 
designed to operate in either of two modes. One mode limits operation to a forebay intake 
well differential of 3 feet or less, considered the "normal" mode, as it assumes flow through 
each port is limited to approximately 1,000 ft3/s. This limitation results in a normal head loss 
through the intake ports of approximately 2 feet. Electrical control circuits are set to sound 
an alarm to the powerhouse if the head loss reaches 3 feet. The 3-foot limit was installed 
since the gates are designed to act as bulkheads (become sealed to guides) when the head 
loss exceeds 4 feet. This mode of operation limits turbidity operation to a 3-foot differential, 
considered inadequate for turbidity withdrawal requirements.  

The second or "turbidity operation" mode will provide for operation with a maximum 
differential head of 20 feet between forebay and intake well. This limit was based primarily 
on vibration concerns, but additional practicalities of structural design and power loss 
capabilities firmly established the limitation. This mode will allow a maximum turbidity 
conduit intake flow of 3,000 ft3/s. During this mode the turbidity conduit bulkhead gate must 
be raised above the conduit to allow free entry of water through the gate slot providing an 
additional 700 ft3/s. The resulting maximum flows for total project releases are 3,700, 7,400, 
and 11,000 ft3/s with the turbidity port, turbidity port plus one side port, and turbidity port 
plus two side ports opened, respectively. Load rejection studies (U.S. Army Engineer 
Division, North Pacific, CE, HEDB Study No. 011475, "Lost Creek Turbidity Conduit," 
circa June 1975) under the turbidity only operational mode, showed that without corrective 
measures a maximum surge of 18 feet within the tower (i.e., unlimited well height above 
pool El. 1,872) would occur when the powerhouse was operating at 2,500 ft3/s. To alleviate 
this potential surge problem two port gates at the 1,730 tier elevation were replaced with 
specially designed pressure relief gates. These relief gates have twenty-seven 15- by 27-inch 
orifices that are closed by top-hinged panels, but which will be opened when the water 
surface elevation in the tower increases slightly above the pool elevation. With the two 
pressure relief gates installed and all flow drawn through the turbidity conduit, a surge of 2.7 
feet above the pool level is expected with a load rejection at maximum pool and a surge of 
3.3 feet at the pool corresponding to critical head. Any consideration for sustained operation 
which will place a differential pressure greater than 20 feet on the pressure relief gates is not 
permissible.  

The intake ports are designed to operate at a maximum discharge with a minimum 
submergence of 5 feet above the intake roof. Operation without the required 5-foot 
submergence could result in fluctuation of the water surface within the wet well, unsteady 
flow conditions, and pulsation of flow to the turbines. The greater the number of ports open 
the less likely these conditions are to occur. In addition, trash is much more likely to invade 
the wet well. The 5-foot submergence constraint can be relaxed under special conditions 
where surface water temperature release cannot be achieved by lower ports. Invert 
elevations, roof of the intake elevations, and intake roof with a 5-foot head criteria are 
shown on Table 7-1. 

Table 7-1.  Water Temperature Control Ports Intake Elevations, Roof of the Intake 
Elevations, and Intake Roof with 5-Foot Head Criteria for Lost Creek Dam.   
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Intake 
Level 

Invert Elevation 
(ft) 

Intake Roof 
Elevation (ft) 

Intake Roof Elevation with 5-Foot 
Head Criteria Elevation (ft) 

1 1,845 1,860 1,865 

2 1,790 1,805 1,810 

3 1,730 1,745 1,750 

4 1,640 1,655 1,660 

Turbidity 
Conduit  

1,595 
13.5-foot-

diameter conduit 

Turbidity conduit requires sufficient 
head above El. 1,640 to overcome 

hydraulic losses. Additional 
information may be obtained from 

CENWP-EC-HD. 

The floating trash structure surrounding the intake tower is capable of operation only to pool 
El. 1,750. Anticipated operation to a lower pool level will require removal to prevent 
damage to the structure.  

  (6) Fish Hatchery Warm Water Supply.  The fish hatchery warm water 
supply system has a lower operating limit of El. 1,800 ft. If operation of the pool nears or is 
projected to go below this elevation, the hatchery personnel should be alerted. Operational 
practice is to close the warm water supply valve at approximately El. 1805 ft to maintain 
water in the supply pipe, if the reservoir is expected to fall below El. 1,800 ft.  

 b. Downstream Limitations. Downstream limitations are as follows: 

  (1) Minimum Flow Below Project. Because of fish spawning areas below the 
dam, minimum flow from Lost Creek Lake during flood damage reduction operations is 500 
ft3/s to avoid dewatering of redds.  Minimum releases during non-flood periods vary during 
other times of the year, and are discussed in paragraph 7-6. 

  (2) Maximum Controlled Flow Below Project. Three flood control points are 
located downstream of Lost Creek Lake. They are Dodge Bridge (RM 138.6, flood 
regulation goal 20,000 ft3/s); Raygold (RM 125.8, flood regulation 34,000 ft3/s); and Grants 
Pass (RM 101.8, flood regulation goal 45,000 ft3/s). Flood regulation is discussed in 
paragraph 7-4. 

  (3) Rate of Release Change Limitations. Rate of release change limitations 
are specified in paragraph 7-4(d), and are variable depending on whether they are performed 
in the interest of flood control or conservation purposes. When operations are being 
conducted for conservation purposes a maximum rate of change in flow of 1,200 ft3/s per 
hour will be observed for increases and decreases.  Flows will be increased or decreased at a 
lesser rate whenever possible. Typically, flows will be decreased at a rate of 150 ft3/s every 
three hours, not to exceed the lesser of 750 ft3/s or a total of 20% in a 24-hour period.  The 
Corps of Engineers has agreed to comply with these rates in the interest of fishery 
enhancement as long as other authorized project functions are not jeopardized.  
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Flood control operations will also target a maximum rate of change in flows of 1,200ft3/s 
per hour.  However, compliance with flood reduction objectives, such as the use of special 
curves or observation of flood regulation goals on the Rogue River, take precedent and may 
result in changes to flow that exceed 1,200 ft3/s per hour. Changes to flow in excess of 
1,200 ft3/s per hour require formal documentation. Flows will be increased or decreased at a 
lesser rate whenever possible. Typically, flows will be decreased at a rate of 150 ft3/s every 
three hours, not to exceed the lesser of 750 ft3/s or a total of 20% in a 24-hour period. 

7-3 OVERALL PLAN FOR WATER CONTROL. 

 a. General. Lost Creek Lake is a multipurpose project with flood control being a 
primary function. Regulation of Lost Creek Lake provides effective flood regulation in the 
Rogue River Basin and substantial water-use or conservation benefits during the remainder 
of the year. The seasonal streamflow regime is such that the same reservoir storage space 
can be scheduled to serve both flood regulation and water conservation effectively. Flood 
regulation is adequately provided by reserving storage space for flood control during the late 
fall, winter, and early spring. Beginning in January, as the flood potential decreases, the 
storage space reserved for winter floods is filled gradually with a goal to be filled by 30 
April.  

Maximum scheduled pool elevations are defined by a water control diagram shown on Plate 
7-1, and should not be exceeded except in case of a flood or when seasonal runoff forecasts 
clearly indicate that limited storage above the scheduled pool level is desirable. This action 
would be required very infrequently with current conservation demands. Action of this latter 
type would require deviation approval from CENWD. Guidance on the deviation process is 
available from CENWD-PDW-HP and NWD Regulation No. 11110-2-6 Deviation 
Requests for Approved Water Control Manuals. The water control diagram provides 
sufficient storage space to regulate all but the most infrequent floods during the November 
to May period. 

In scheduling the regulation of Lost Creek Lake, the year is divided into three seasons as 
follows:  

  (1) Major flood season, 1 November through31 January. 

  (2) Conservation storing season, 1 February through30 April. 

  (3) Conservation release season, 1 May through31 October. 

These three water management seasons are illustrated on Plate 7-1.  

 b. Major Flood Season (1 November through31 January). A minimum of 180,000 
acre-feet of flood control space is reserved in Lost Creek Lake from 1 November through 31 
January, the period of maximum flood potential. During the period 1 November through 31 
December the lake is held at minimum flood control pool, El. 1,812, except when the 
regulation of floods requires use of the storage space. During the month of January a limited 
filling of the lake takes place reaching El. 1,823.2 with 315,000 acre-feet of stored water 
(150,000 acre-feet of flood control space) by 31 January. Immediately following each flood, 
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the lake is evacuated to the scheduled flood control rule curve elevation as rapidly as 
downstream conditions and weather will permit. However, under no circumstances should 
any evacuation create a downstream flow greater than that which would have been 
experienced as a result of the preceding flood without regulation by Lost Creek Lake. 
Paragraph 7-4.c describes in greater detail the flood control regulation for Lost Creek Lake. 

 c. Conservation Storing - Season (1 February through 30 April). Storing of water for 
conservation purposes progresses at a rapid rate after the major flood season. Filling rates 
are shown on Plate 7-1. Under normal filling conditions the lake reaches full pool at El. 
1,872 on 30 April. Filling may be delayed if a substantial spring snowpack exists in the 
basin above the lake. This would be a precautionary measure to provide adequate storage 
space in the lake to regulate any rapid snowmelt that might develop from rainstorm activity 
and snowmelt runoff. The modified rescheduled filling would in no way jeopardize 
achieving a full lake. In the event that the inflow is not adequate to fill the lake by 30 April, 
storing may be continued after that date. Excess streamflow above that necessary to provide 
minimum releases and other scheduled conservation requirements will be stored in order to 
fill the lake as much as possible. 

 d. Conservation Release Season (1 Mav through 31 October). Release of stored 
water from Lost Creek Lake during the period 1 May through 31 October is scheduled to 
provide optimum conservation benefits consistent with water use priorities. The volume of 
water stored in Lost Creek Lake, streamflow conditions during the low water season, and 
the conservation demands for stored water will vary from year to year. These variables 
require that a flexible conservation release schedule be developed each year. A preliminary 
operating plan based upon available stored water, forecasted streamflow, and current water 
demands is prepared each spring. Development of this annual Conservation Plan is 
described in paragraph 7-6.  

7-4 FLOOD CONTROL REGULATION 

 a. Corps of Engineers - Role. Under authority contained in various legislative acts, 
the Chief of Engineers is responsible for establishing overall policy for the regulation of 
reservoirs for flood control. In the Portland District, water control plans and manuals for 
flood control projects are formulated in Engineering and Construction Division in 
accordance with instructions contained in Engineering Manual (EM) 1110-2-3600, dated 30 
November 1987, and are submitted to Northwestern Division (CENWD) for approval. Any 
future changes in the reservoir regulation plan that affect the authorized functions of the 
reservoirs or constitutes major changes in the approved water control plan will be submitted 
to CENWD for approval. Additional information on the Corps role is noted in chapter 9. 

 b. Basic Method of Flood Regulation. One of the primary functions of Lost Creek 
Project is the regulation of floods. The objective is to keep the Rogue River below flood 
regulation goals at key downstream points as much of the time as possible. During floods 
which do not threaten to exceed the capacity of Lost Creek Lake, releases from the lake will 
be regulated towards this objective. 
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If a series of small floods or a large flood indicate that the capacity of Lost Creek Lake will 
be exceeded, a special flood control regulation schedule will be used. The special schedule 
prescribes a gradual increase in the lake release as soon as it is evident that the flood is too 
large to be completely controlled, thus avoiding an abrupt increase in outflow when lake 
storage is exhausted. This operation will also result in a lower maximum release than that 
which would occur if the lake were permitted to fill and suddenly release inflow using the 
normal release schedule. During the New Year’s Day flood of 1997, it was necessary to use 
the special flood regulation schedule. Further discussion on use of the special flood 
regulation schedule is presented in paragraph 7-4.e. 

 c. Flood Control Regulation - Criteria. The basic criteria during the major flood 
season (1 November through 31 January) is to pass inflow through the project as long as 
possible without exceeding the flood regulation goals of 20,000 ft3/s at Dodge Bridge, 
34,000 ft3/s at Raygold, or 45,000 ft3/s at Grants Pass.  The project will release discharges 
equal to inflow until one of the following criteria occur: 

  (1) It is no longer possible to continue passing inflow to Lost Creek Lake 
without exceeding flood regulation goals at the downstream control points. The release from 
Lost Creek Lake will be reduced as needed to a minimum of 500 ft3/s before the flood 
regulation goals are predicted to be exceeded. This will normally be directed by CENWP-
EC-HR. 

  (2) The inflow exceeds the outlet capacity. At that time the storing of water 
in the lake will occur.  

  (3) During minor floods, CENWP-EC-HR may direct a release schedule that 
minimizes dramatic increases and decreases in outflow, so long as the schedule does not 
compromise project flood damage reduction goals.  

Once the project outflow is reduced for flood control regulation, minimum releases of 500 
ft3/s will be maintained unless one of the following criteria occurs: 

  (4) Downstream control stations recede to below flood regulation goals and 
are forecasted to continue falling. 

  (5) The project is directed by CENWP-EC-HR to increase outflows. 

  (6) The observed inflow and pool elevation indicates use of the special flood 
regulation schedule, Plate 7-2, is required to make maximum use of the remaining storage. 

Evacuation of stored floodwater should not be initiated until streams below the project have 
receded to their flood regulation goals and should be scheduled not to exceed these goals. 
An exception to this procedure could occur when the lake is full or near full and there are 
indications of another flood occurring. At the direction of CENWP-EC-HR, after inflow 
recedes to project outflow, the procedure will be to maintain the outflow of the time until at 
least 9,000 acre-feet of flood control storage has been restored. This occurs at El. 1,869.4. 
After this evacuation has been performed, releases shall be made which are equal to the 
maximum amount possible without exceeding downstream flood regulation goals. Under no 
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circumstances should any evacuation create a downstream flow greater than that which 
would have been experienced as a result of the preceding flood without regulation by Lost 
Creek Lake. 

Project releases during the recession phase will be maintained to keep the downstream flows 
at or near the flood regulation goals. The normal maximum evacuation release of 10,000 
ft3/s will allow emptying of the flood control space in a period of 10 to 14 days. Extreme 
caution should be used when maintaining the normal maximum release of 10,000 ft3/s.  
Downstream control points may respond quickly to subsequent storms, requiring actions at 
the project well before downstream flooding occurs.  

 d. Rate of Change in Reservoir Releases. Safety precautions preclude sudden large 
increases in the release from Lost Creek Lake. During and following floods, increases in the 
controlled release should not exceed 1,200 ft3/s in any 1-hour period. The increase can be 
made in one or more adjustments, and it is cautioned that the maximum rate of increase 
should be used only when the situation is most critical. Table 7-2 shows the rate of change 
for incremental flows for both flood control and conservation regulation. The 1,200 ft3/s 
maximum rate of change does not apply when using the special gate regulation curve shown 
on Plate 7-2 and described in paragraph 7-4.e. 

Table 7-2.  Rate of Change Limitations for Lost Creek Lake1 

Discharge Range (ft3/s) 
Rate of Change per Hour 

High Flow Periods2 (ft3/s) Low Flow Periods2 (ft3/s) 

500-1,000 300 200 

1,000-3,000 600 300 

3,000-10,000 1,200 600 
1Whenever possible, it is preferable to make changes at smaller rates unless project functions are 
jeopardized, especially during critical fishery periods. A rate of change, when reducing flow, of 
150 ft3/s every 3 hours with a maximum reduction of the lesser of 20% or 750 ft3/s per day is 
preferable during periods other than during flood damage reduction operations.  In general, 
these ramp rates are most critical during the March through October time frame and less critical 
during the November to February time frame.  Flood damage reduction operations are considered 
operations initiated keep the Rogue River below flood regulation goals at key downstream points as 
much of the time as possible and when drafting water stored in the reservoir during a flood event. 
2Regulation for “high flow periods” is considered to be in the interest of flood damage reduction and 
regulation for “low flow periods” is considered to be in the interest of all other uses.   
3Rate of increase reflects a stage increase below the dam of 0.5 feet per hour during high flow 
periods and 0.3 feet during low flow periods. 
 
 e. Special Flood Regulation Schedule. A special situation exists when a flood cannot 
be completely regulated at the dam with the available storage in the lake. The special flood 
regulation schedule for Lost Creek Lake is a deviation from the normal flood control 
regulation schedule and is shown on Plate 7-2. These special curves indicate when the 
normal lake release should be increased and what the revised release should be if the 
remaining storage in the lake is to be used effectively and an uncontrolled release avoided. 
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Plate 7-3, a computation of lake inflow, is provided to assist in use of the special flood 
regulation schedule. Releases using special curves will usually exceed the regulating outlet 
and powerhouse capacity, and require use of the spillway. The inflow parameter curves 
(Plate 7-3) are constructed so that the intersection of the current pool elevation with the 
current inflow indicates the outflow that will make optimum use of the remaining storage. 
The procedure results in a gradual increase in the outflow and a corresponding lower 
maximum reservoir release from that which would be experienced should no special action 
be taken. Experience indicates that a reduction in previously established outflow should not 
be affected on the basis of one check period, otherwise the outflow could fluctuate 
excessively. Usually two check periods will establish a definite trend. This procedure only 
applies to reducing the outflow, not increasing the outflow, which should comply with the 
special curves.  

 f. Normal Maximum Release. The criteria involved in the selection of an outlet 
capacity was that the outlets should be large enough to evacuate the entire flood control 
storage space in approximately a 2-week period and at the same time take full advantage of 
the capacity of the channel below the project. Another criterion was that the outlet capacity 
at Lost Creek Lake was to be large enough to discharge an inflow that would be comparable 
to the flood regulation goal of 45,000 ft3/s at Grants Pass. A project discharge of 10,000 ft3/s 
is the amount that would maximize the downstream channel capacity but still remain below 
bankfull. The outlets at Lost Creek Lake are capable of passing 10,000 ft3/s at the minimum 
flood control pool elevation of 1,812, and 11,600 ft3/s at full pool El. 1,872. Normal 
maximum release should be limited to 10,000 ft3/s.  

 g. Travel Times for Flood Control Releases to the Downstream Control Points. Past 
peak discharges from the Lost Creek Dam site to Dodge Bridge, Raygold, and Grants Pass 
show a travel time of approximately 4, 6, and 10 hours, respectively. Travel times will be 
used in scheduling releases from Lost Creek Lake to obtain optimum flood regulation. 

 h. Flood Regulation Goals of the Downstream Control Points. Areas subject to 
flooding are located along the 90-mile reach of Rogue River from the mouth of Big Butte 
Creek to Grave Creek (west of Merlin). Flood regulation goals at Dodge Bridge, Raygold, 
and Grants Pass are 20,000, 34,000, and 45,000 ft3/s, respectively. The regulation of Lost 
Creek Lake is based on river conditions within the 90-mile reach using the three stream 
gaging stations as control points. Since Lost Creek Lake controls only 28 percent of the area 
above Grants Pass, the flood regulation goal of 45,000 ft3/s will frequently be exceeded by 
runoff from the uncontrolled area. 

 i. National Emergency with Project Personnel Evacuation. If all personnel are 
ordered to evacuate from Lost Creek Project during a national emergency, the power 
facilities should be shut down and the outlets adjusted to discharge flows in the following 
manner: 

  (1) Release normal minimum flows plus 3,000 ft3/s or forecasted inflows 
plus 3,000 ft3/s, whichever is greater, and not to exceed 10,000 ft3/s. 
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  (2) If the pool is below the spillway crest (El, 1,823), the spillway gates 
should be fully opened before leaving the project. 

This regulation will ensure evacuation of storage space in the project, reducing possible 
damage downstream if a breach occurs. This regulation also attempts to maintain the 
downstream control points within channel capacity, and protects the project from 
overtopping in the event of a large flood. 

 j. Regulation During an Impending Dam Failure. In the event of conditions 
developing which could lead to a potential or actual dam failure, project personnel will refer 
to the Lost Creek Lake Emergency Action Plan (EAP) and begin the emergency notification 
procedure. Evacuation rates are specified in section 11.2.3 , "Reservoir Emergency 
Dewatering Subplan," of the Lost Creek Lake Emergency Action Plan.   

7-5 STANDING INSTRUCTIONS TO OPERATIONS PERSONNEL  

It is impossible to anticipate every unusual flood, power emergency, or combination of 
events that will require special regulation; therefore, general instructions are provided in the 
following paragraphs for such contingencies. Should an emergency develop or appear 
imminent, the Operations Project  Manager at Lost Creek Lake or a representative will 
promptly contact CENWP-EC-HR, report existing field conditions, and suggest a course of 
action. CENWP-EC-HR shall evaluate the emergency and suggested course of action and 
instruct the project further. In the event of a communication failure, repeated efforts will be 
made to contact CENWP-EC-HR or CENWD-PDW-R. Should communications to both 
Portland water management offices fail during a flood, but remain operative to the 
downstream control points below the project, the Operations Project Manager or an 
authorized representative will direct the regulation of Lost Creek Lake as outlined in this 
manual. 

If all communication is lost during flooding, project personnel will operate Lost Creek Lake 
in the following manner: 

 a. Determine lake inflow. Compute lake inflow by means of the storage equation 
using Plate 7-3.  

 b. Consult special curves. Every 2 hours consult Plate 7-2 and if the curves are 
applicable, adjust the lake release as indicated. Enter the curve with the current pool 
elevation and the average inflow for the preceding 2 hours to determine the required lake 
release. 

 c. If the special curves are not applicable and communication with CENWP-EC-HR 
or CENWD-PDW-R is not expected to be reestablished within several hours, reduce the 
outflow to 500 ft3/s at a maximum rate of 1,200 ft3/s change per hour. 

 d. Repeat steps “a” and “b” every 2 hours until communication has been restored. 
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 e. Maintain continuous hydrographs of lake inflow, elevation, and flow at 
downstream control points. Graphs of this type provide a useful tool for forecasting short-
term conditions. Exhibit B contains graphs designed for this purpose.  

During the period that special regulation curves are applicable, the lake release will be 
determined every 2 hours on the basis of the average inflow for the preceding 2 hours and 
the current lake elevation. 

After the lake reaches maximum elevation, maintain that elevation by adjustment of the 
release so that it is equal to the lake inflow until post-flood evacuation is initiated. Post-flood 
evacuation will normally not be initiated until streams have receded to within their banks. 
An exception to this rule would be made on special occasions if communications have been 
restored and CENWP-EC-HR determines that forecasted runoff from an approaching storm 
indicates that accelerated lake evacuation should be made to provide storage space for flood 
control. On these special occasions the rate of evacuation may result in downstream 
overbank flow. Under no circumstances should any evacuation create a downstream flow 
greater than that which could have been experienced as a result of the preceding flood 
without regulation by Lost Creek Lake. 

7-6 CONSERVATION REGULATION 

 a. Conservation Storing Regulation. Lost Creek Lake storage space is scheduled for 
multipurpose use. To help ensure refill of the lake, space reserved for flood control is 
gradually filled for conservation purposes near the end of the flood season as the storm 
activity decreases. This procedure is accomplished without jeopardizing the flood control 
effectiveness of the project. The conservation season filling schedule, regulation with 
abundant water supply, inadequate water supply, and potential flooding are discussed in the 
following paragraphs. 

  (1) Conservation Filling Schedule. The conservation season filling schedule 
for Lost Creek Lake permits conservation storage after 1 January as specified by the flood 
control rule curve, shown on Plate 7-1 and corresponding Table 7-3. The schedule is divided 
into three filling rates. During January, February, and the March-April period the filling rate 
is 968, 2,857, and 1,148 acre-feet per day, respectively. If this schedule is maintained, the 
maximum pool elevation of 1,872 will be reached on 30 April, providing 180,000 acre-feet 
of additional stored water for conservation use. 

The flood control rule curve should not be exceeded except when regulating a flood or when 
seasonal runoff forecasts clearly indicate that limited storage above the scheduled pool level 
is desirable. This action would be required very infrequently with current conservation 
demands. Action of this latter type would require deviation approval from CENWD. Flood 
control, a principal function of Lost Creek Lake, would be jeopardized by any substantial 
encroachment on the storage reservation. On occasion, there could be filling at a lesser rate 
provided the action did not unduly jeopardize reaching full pool. The minimum rate of 
storing, which would provide a reasonable assurance of filling the lake, varies from year to 
year depending upon weather and snow conditions in the basin upstream of the lake. 
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Frequent monitoring of watershed conditions during the winter and spring will help 
determine what filling rate can be used without jeopardizing lake refill. 

  (2) Conservation Regulation with Abundant Water Supply.  Procedures for 
making snowmelt runoff forecasts after 1 February have been derived for Lost Creek Lake. 
The forecasts are made primarily from an analysis of snow water content and precipitation 
data. At times when there is reasonable assurance that the seasonal snowmelt runoff will be 
more than adequate to fill the lake, it may be filled at a lesser rate to provide for increased 
flood control protection and fishery enhancement by reducing the intensity of peak flows 
during the period eggs and sac-fry incubate in the gravel. 

  (3) Conservation Regulation with Inadequate Water Supply.  There will be 
times when the lake inflow will not be adequate to maintain the scheduled minimum release 
and meet the desired filling schedule. Under such circumstances minimum releases will be 
provided, but filling will fall behind schedule. Provision for minimum releases and prior 
water rights take precedence over storing for conservation uses. Any deficiency in filling 
may be made up at a later date if the inflow is adequate. Likewise, storing may be continued 
after 1 May, if necessary, provided there is a surplus of streamflow above the amount 
required to satisfy prior water rights and minimum flow requirements.  An estimate of the 
runoff required to accomplish conservation filling may be obtained from Plate 7-4 which 
indicates the volume in acre-feet required to fill by or before 31 May, assuming minimum 
flow requirements are met. 

If volume runoff forecasts indicate that an inadequate volume of water will be available to 
meet conservation release requirements, a water shortage will be declared by CENWP. This 
action will usually take place after 1 April since a high probability for significant runoff 
exists prior to this date. After 1 April the probability for significant rainfall-runoff events 
has decreased and filling of the lake becomes highly dependent on snowmelt and base flow 
conditions. Use of the Lost Creek volume runoff procedures, given as exhibit B and 
discussed in chapter 6, should be the primary guide for evaluating the severity of the 
shortage. Using these procedures CENWP may declare a shortage.  Coordination with other 
Federal and State agencies is initiated, and a modified release schedule is developed. In this 
manner water shortages in the Rogue River Basin are effectively moderated as irrigation, 
water supply, and fishery enhancement requirements for stored water receive an equal 
percent reduction of their full supply. 

Hypothetical seasonal regulations of Lost Creek Lake were performed over a 33-year 
period, 1928 to 1961. This study showed that the lake filled to maximum pool, EL. 1,872, 
during all but 5 of the 33 years. The years were 1929, 1930, 1931, 1934, and 1941. In those 
years the inflow was not sufficient to fill the lake. In the most critical year of 1931, the lake 
would have only filled to 71 percent of its storage capacity by the end of the storing season. 

  (4) Conservation Regulation and Flooding. Although the flood potential of 
the basin normally decreases as the spring season advances, floods can occur during the 
conservation storing season. Regulation of a flood during this or any other season will be in 
accordance with paragraph 7-4, using the normal or special regulation schedules as required. 
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Following a flood, excess floodwaters stored in the lake will be evacuated and the pool will 
be drawn down to the scheduled pool level.  

 b. Conservation Release Regulation. - During the period 1 May to 31 October, water 
stored in Lost Creek Lake is released to provide optimum conservation benefits for fisheries 
enhancement, irrigation, municipal and domestic water supply and secondary benefits 
including water quality control, electric power, and public use. Releases in excess of the 
natural flows for conservation purposes normally start in June. By 1 November the lake is 
evacuated to the minimum flood control pool, El. 1,812. Seasonal conservation storage in 
Lost Creek Lake, between minimum flood-control pool and full pool, is 180,000 acre-feet. 
This seasonal storage is composed of 125,000 acre-feet of stored water for fishery 
enhancement; 35,000 acre-feet of stored water for irrigation; 10,000 acre-feet of stored 
water for municipal and domestic use; and 10,000 acre-feet that is not allocated for any 
single purpose. Of the 20,000 acre-feet of municipal and domestic water storage planned for 
the Rogue Basin, 10,000 acre-feet was originally authorized for Lost Creek Lake and the 
same amount for Elk Creek Lake. Carryover conservation storage water in Lost Creek Lake 
between minimum conservation pool and minimum flood control pool is 135,000 acre-feet. 
This carryover storage is used in years of water shortage when authorized minimum flows 
or fish or municipal and domestic or irrigation requirements cannot be provided by the 
seasonally stored water.  

  (1) Conservation Release Schedule. During the conservation release season, 
demand for stored water will vary from year to year depending upon the natural streamflow 
and the amount of stored water in the lake. Therefore, a fixed schedule for releasing stored 
water is not practical. Each year, a provisional conservation release schedule is formulated  
in cooperation with the Rogue Basin Water Management Advisory Group.  The Advisory 
Group has representatives from the US Army Corps of Engineers, Oregon Water Resources 
Department, Oregon Department of Fish and Wildlife, Oregon Department of 
Environmental Quality, Oregon State Marine Board, NOAA Fisheries, US Fish and Wildlife 
Service, US Forest Service, US Bureau of Land Management, and the US Bureau of 
Reclamation. The OWRD acts as the representative of the state of Oregon to this agreement 
who with the Corps exchanges letters of concurrence.  

Conservation season planning begins in February. By April a more definitive operating plan 
is presented to the advisory group for review. After the advisory group has commented on 
the plan, a revised plan is presented to the public in late May for comments and public 
comments are then considered in adopting the final plan. The final release schedule is 
developed by early June. The operating plan is reviewed periodically throughout the 
conservation release season and is revised, if necessary, to meet changing conditions and 
water demands. Normally the natural streamflow provides for all conservation needs 
through June including prior water rights. Therefore, drafting from storage for conservation 
purposes is usually not significant until early July. July and August are months of greatest 
demand for stored water. During years with inadequate water storage when minimum flow 
requirements and contracted water from storage cannot be met in full, all authorized project 
purposes will be reduced so that each function would receive the same percentage of the 
incomplete storage as they would have received of the full storage. 
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If the conservation demands do not draft the reservoir to the elevation of 1,812 by 1 
November, the excess water will be released to lower the pool for flood regulation purposes.  
Fisheries research indicates that conditions for Chinook are favorable when there is minimal 
flow augmentation between 21 September and 15 November.  Therefore, drafting of the 
reservoir to elevation 1,812 is typically achieved by 21 September when possible.This 
action will contribute to fishery enhancement, an important project function. During the 
mid-September through October period, releases from Lost Creek Lake are generally 
scheduled to not exceed 1400 ft3/s unless regulating a flood.  Should project inflows exceed 
1400 ft3/s, a limited encroachment of up to 10 percent storage space (18,000 acre feet) 
should be considered.  If a greater encroachment into flood control occurs, the excess water 
shall be promptly evacuated to the 10 percent encroachment level. Close coordination on 
how this water is released should be performed with the OWRD and Federal and State 
fishery agencies. 

  (2) Water-Use Priorities. Irrigation, fishery enhancement, and municipal and 
domestic use have the highest priority on 180,000 acre-feet of stored water above the 
minimum flood control pool elevation. Stored water released for other uses are water quality 
control and power operation. Lake and downstream recreation have no priority on stored 
water; however, as much consideration as possible will be extended without adversely 
affecting the authorized functions. In most instances, water released from Lost Creek Lake 
for a specific purpose will also benefit some conservation interests. Insofar as possible, the 
regulation of the lake considers the requirements of the nonconsumptive interests as well as 
the fishery, irrigation, and municipal and domestic water supply so that preferential 
treatment will not be accorded any particular interest to the exclusion of the needs of the 
others. The basic policy will be to provide the most beneficial overall regulation consistent 
with the water control plan and Federal and State water laws. 

  (3) Prior Water Rights.  The water laws of the state of Oregon provide that all 
water within the State, from all sources of supply, belongs to the public. Subject to existing 
water rights and in accordance with the statutory provisions governing such matters, all 
natural flow within the State may be appropriated for beneficial use. Prior water rights 
granted in accordance with Oregon State law(s) will be honored to the extent of the natural 
inflow into Lost Creek Lake.  

  (4) Minimum Reservoir Releases. Minimum releases, exclusive of periods of 
flood regulation, use 700 ft3/s (increased from 200 ft3/s as described in the project 
authorization) as an informally agreed to regulation practice. Table 7-5 shows the adopted 
minimum releases for fisheries enhancement. Provisions for these flows, from the dam site 
to the mouth of the Rogue River, do not include water needed for irrigation, municipal and 
industrial water supply, and to satisfy prior water rights. Local watermasters have the 
responsibility to assure that these releases remain in the entire reach of the river.  

The minimum observed mean monthly flow at Lost Creek Lake is about 600 ft3/s. Releases 
from Lost Creek Lake, except during the filling period from 1 January to 1 May, will 
generally be in excess of natural flows because of conservation needs. Minimum flow 
requirements shall be met by use of the 125,000 acre-feet of fishery enhancement storage 
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allocated for this purpose or by use of the carryover storage during periods of extended 
water shortage. 

  (5) Flood Occurrence During Conservation Release Season. Should a flood 
occur during the conservation release season, the lake will be regulated in accordance with 
paragraph 7-4 of this manual, and floodwater will be stored to reduce downstream flooding. 
Following a flood, excess water will be evacuated and the lake will be drawn down to the 
indicated pool elevation for that date as soon as the downstream channel capacities will 
permit. 

Table 7-5.  Minimum Release Requirements from Lost Creek1,2. 

Period Minimum Releases – Ft3/s

1 Feb – 30 Apr 700 

1 May –15 May 1,000 

16 May – 31 May 1,300 

1 Jun – 10 Jun 1,500 

11 Jun – 30 Jun 1,800 

1 Jul – 20 Aug 2,000 

21 Aug – 7 Sep 1,500 

8 Sep – 31 Jan 1,000 
1Minimum releases unless coordinated with OWRD. Actual releases during filling and conservation 
seasons will often differ from the minimum releases shown in this table. 
2Minimum release in the interest of flood damage reduction is 500 cfs. This does not need to be 
coordinated with OWRD. 

7-7 IRRIGATION 

Rainfall deficiency in the valley areas of the Rogue River Basin during the growing season 
makes supplemental water supply a necessity for successful crop and orchard production. 
Lost Creek Lake has 35,000 acre-feet of seasonal conservation storage allocated for 
irrigation. An additional 135,000 acre-feet of carryover conservation storage is available for 
shared use for irrigation, fishery enhancement, and municipal and domestic purposes during 
water short years. The USBR handles all irrigation water sales from Federal projects and 
receives all payments for the U.S. Government. That agency has filed with OWRD for the 
multipurpose conservation storage in Lost Creek Lake. The USBR keeps CENWP informed 
of irrigation contracts so that water release planning can include them. The Corps of 
Engineers releases stored water for irrigation at the request of the USBR. 

7-8 FISHERY ENHANCEMENT  

The water control plan for Lost Creek Lake includes fisheries enhancement as a primary 
project function. The Rogue River fishery is a complex system with a variety of fish species 
at various stages of development. The abundance of the life stages of the salmonid 
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population in the Rogue River over time and by river reach is shown on Plates 7-5a through 
7-5c. 

As a project function fishery enhancement is considered equal to irrigation and water supply, 
but subordinate to flood control. The most important and constant components of the water 
control plan for fisheries enhancement are as follows: 

 a. Provision of Minimum Flows. The provision of minimum flows as described in 
paragraph 7-6, serves to enhance the Rogue River fishery. These flows will not be reduced 
except during periods of declared water shortages, by request of the state of Oregon, or 
when hydrologic conditions indicate that other primary authorized functions will be 
jeopardized. The ODFW has a state of Oregon permit to use 125,000 acre-feet of water from 
seasonal conservation storage for fishery enhancement purposes. If this storage is 
insufficient the ODFW has also a joint-use permit for additional storage within the carryover 
conservation pool which may be released to meet minimum flow requirements. 

 b. Rates of Change of Reservoir Releases. Rates of change in reservoir releases are 
specified below Corps projects in the interest of public safety. However, with fishery 
enhancement being an authorized project function at Lost Creek Lake, maximum rate of 
change restrictions also exist to protect the fishery. The latter purpose is best accomplished 
by changing flows at a rate less than the maximum allowable. Typically, flows will be 
decreased at a rate of 150 ft3/s every three hours, not to exceed the lesser of 750 ft3/s or 20% 
in a 24-hour period during non-flood damage reduction operations. Rates of change 
limitations are specified in Table 7-2 and paragraph 7-4. 

 c. Temperature Control. A temperature release schedule is developed annually by 
CENWP-EC-HR in coordination with ODFWand ODEQ. Project releases will be made as 
close to the schedule as possible. The temperature of the waters released during the spring 
and fall seasons are selected so that they are about the same as the river temperatures that 
occurred before the construction of the dam. Water is released in the summer having a 
temperature of between 48° to 55°F (8.8° to 12.8°C).  Ongoing studies by ODFW and 
ODEQ serve to provide the Corps of Engineers with the best temperature regulation 
schemes for anadromous fish management. During the spring of each year, CENWP 
personnel, ODFW biologists and ODEQ jointly develop a temperature release schedule for 
the coming year. The schedule is presented to the public in May and serves as a guide to all 
offices concerned with water temperature.  

The operation of a selective withdrawal structure to achieve temperature control is a 
function of both the temperature profile of the stored water and its availability due to gate 
limitations. CENWP-EC-HR hydrologists monitor pool temperature and gate availability to 
reduce the probability of large sudden changes in temperatures occurring as one system of 
gates becomes dewatered and a new set of gates, lower in elevation, is utilized. Close 
monitoring results in smooth transitions to new release temperatures and benefits to the 
fishery downstream. 

The selective withdrawal structure will not be operated outside of stated operating 
constraints (see paragraph 7-2) for purposes of meeting temperature goals except by 
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instructions from CENWP-EC-H. Further discussion of temperature enhancement is 
included in paragraph 7-10. 

 d. Flow Control During the Spawning Through Incubation Period.  During the mid-
September through October period, Chinook salmon are spawning in the Rogue River 
below Lost Creek Lake. Fisheries research indicates that conditions are favorable when 
there is minimal flow augmentation between 21 September and 15 November.  To the extent 
possible, reservoir releases at this time are kept to a maximum of 1,400 ft3/s (if flood control 
storage requirements are satisfied) to encourage spawning at river levels which are less 
susceptible to dewatering later in the year. During the February through April period, a 
minimum release of 900 ft3/s is preferred to minimize dewatering during project refill. If 
900 ft3/s is not possible, a minimum release of 700 ft3/s is provided except during flooding 
when a minimum release of 500 ft3/s may be performed. Through this process flow control 
is achieved during the most critical periods for the fishery. 

7-9 PROVISION OF FUTURE WATER SUPPLY  

Lost Creek Lake and Elk Creek Lake (partially constructed, no impounded water) have been 
designed to provide a total of 20,000 acre-feet of stored water for future municipal and 
industrial use. It is anticipated that water would be released into the Rogue River for 
withdrawal at appropriate downstream points. No special outlet is required for this purpose. 
Lost Creek has 10,000 acre-feet of storage allocated for municipal and industrial water 
supply.  

7-10 WATER OUALITY CONTROL  

Water quality control is an authorized project purpose and also contributes to fisheries 
enhancement. Water temperature control and turbidity after major rainstorms are two of the 
main water quality issues in the Rogue River Basin. A multilevel withdrawal structure, 
shown previously on Plate 2-9, is used to selectively release water of various temperatures 
during the conservation release season (1 May to 31 October). Information on the turbidity 
conduit can be found in paragraph 2-3.c.  

7-11 RECREATION  

Recreation contributes materially to the economy of the basin. The Rogue River Basin 
constitutes one of Oregon’s major recreation attractions and ranks high among the Nation’s 
vacation areas. Based upon the evaluation of the recreational resources of the project and 
assuming a reasonable development schedule to meet the public-use demand, the annual 
attendance at Lost Creek Lake will continue to increase. No storage is specifically allocated 
for recreation so recreation opportunities depend on the use of provided facilities and on 
availability of water which results from operation of the project for other purposes.  

Elevation 1,830 has been found to be the lowest lake level where all lake recreational 
facilities are in service and provide for optimum use. Carryover conservation storage will be 
maintained for in-lake purposes unless minimum flow requirements or contracted water 
demands require its use. Additional coverage of lake recreation is presented in Design 
Memorandum No. 5A, "Master Plan." 



7-19 

In addition to lake recreation, the river supports numerous recreation opportunities including 
fishing, rafting and jetboat excursions. Rogue River sport fishery and rafting opportunities 
are nationally known.  

7-12 WILDLIFE ENHANCEMENT  

No storage has been specifically allocated for wildlife enhancement. However, habitat areas 
adjacent to the lake and downstream on the Rogue River shall be considered as much as 
possible after the primary project functions have been satisfied. 

7-13 HYDROELECTRIC POWER  

The Lost Creek Project power plant operates as a base load plant. In the interest of fishery 
protection, recreation, and safety, the project outflow is not fluctuated to meet hourly 
fluctuations in power demands. No exclusive storage is reserved at Lost Creek Lake for 
power use. Releases are determined by requirements of flood control, irrigation, water 
supply, and fisheries enhancement. Large fluctuations in discharge as a result of power 
generation will not be performed if detrimental to fishery enhancement. Daily stage 
fluctuations due to power generation will be only that which is acceptable from the 
standpoint of ensuring fishery enhancement, determined by CENWP-EC-HR, CENWP fish 
biologists, and responsible state and federal agencies.  This is in accordance with the Rogue 
River Projects authorizing document, House Document 566, paragraph 56(a) and (i). 

The power installation at Lost Creek Dam consists of two Francis-type 24,500 kilowatt 
power units operating with heads between 317 and 193 feet. The average power head is 275 
feet based upon studies for the period 1928 to 1961. Conservation purpose releases are 
normally available for power generation. Nearly all flows below 2,500 ft3/s released from 
the project will be through the power facilities. Flows above 2,500 ft3/s will be jointly 
released through the turbines and regulating outlet. 

A communication network has been established between the Lost Creek Project 
powerhouse, CENWP-EC-HR, and BPA. Power outages, generation scheduling, and 
emergency outage information are transmitted to agencies involved using the prescribed 
procedure in Table 7-7.   

 a. Generation Scheduling. CENWP-EC-HR does not typically coordinate scheduling 
with BPA. CENWP-EC-HR transmits the flow schedule by CBT to the Lost Creek Project 
powerhouse and BPA. BPA will inform a Pacific Power scheduler. Changes 
(nonemergency) in the projected generation schedule initiated by the Lost Creek Project 
powerhouse are coordinated with a BPA dispatcher. 

 b. Outage Schedules. Planned outages are provided to the BPA outage coordinator 
two years in advance. These planned outages are discussed during a weekly regional 
conference call with BPA and the Corps. A BPA scheduler will clear the outage through 
their outage dispatcher and the Pacific Power outage dispatcher. The planned outage 
schedule is periodically shared with CENWP-EC-HR.  
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During an emergency outage the project is to take whatever action is necessary to protect 
personnel and project equipment. As soon as possible the project is to notify the BPA 
dispatcher and the CENWP-EC-HR regulator on duty. 

7-14 NAVIGATION 

During the summer and early fall, natural low flows are usually inadequate for navigation. 
Release of stored water from Lost Creek Lake increases the summer and fall flows of the 
Rogue River and improves shallow draft boat navigation in the Middle and Lower Rogue 
River. The contribution of Lost Creek Lake outflow to navigation is greatest during July and 
August. If possible, major flow reductions should be scheduled well in advance. 

7-15 DEVIATION FROM NORMAL REGULATION  

The District Engineer is occasionally requested to deviate from normal regulation of the 
reservoir. Deviation requests usually fall into one of three categories: emergencies, 
unplanned minor deviations, or planned deviations. Each is discussed as follows: 

 a. Emergencies. Some emergencies that can be expected are drowning and other 
accidents, and failure of operation facilities. Necessary action under emergency conditions is 
taken immediately unless such action would create equal to worse conditions. Actions under 
emergency conditions shall utilize the following priority: 

  (1) Protection of human life. 

  (2) Protection of personal property. 

  (3) Execution of the water control plan. 

Normally, use of the water control plan will serve to protect human life and property. 
However, isolated incidents have occurred whereby the project manager or engineer has 
been required to deviate from the plan without prior notification to the regulating office. In 
the interest of providing rapid response to the protection of life and property, the project 
manager shall follow priorities paragraph 7-15.a(l), (2), and (3) and make immediate contact 
with CENWP-EC-HR for further guidance.  A written confirmation showing the deviation 
and conditions will be furnished to CENWP-EC-HR. 

 b. Unplanned Minor Deviations.  There are unplanned instances that create a 
temporary need for minor deviations from the normal regulation of the lake. Construction 
accounts for a major portion of the incidents and includes utility stream crossing, bridge 
work, and major construction contracts. Changes in releases are sometimes necessary for 
maintenance and inspection. Requests for changes of release rates are generally for a few 
hours to a few days. Each request is analyzed on its own merit. Consideration is given to 
upstream watershed conditions, potential flood threat, lake storage, and possible alternative 
measures.  In the interest of maintaining good public relations the requests are complied 
with, providing there are no adverse effects on the overall regulation of the project, for the 
authorized purposes. Approval for these minor deviations will normally be obtained from 
CENWP-EC-HR by telephone. If the request is outside authorized operating limits, approval 
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will be obtained from CENWD. If requested or appropriate, a written confirmation showing 
the deviation and conditions will be furnished to CENWP-EC-HR. Unplanned minor 
deviations should be coordinated by CENWP-EC-HR with State and local authorities and 
interested individuals. 

 c. Planned Deviations. Planned deviations from the water control plan include 
actions for which some benefit may be gained if undertaken, and for which time is available 
to provide an analysis of the trade-offs involved to form the basis for a decision. Examples 
that have been discussed include reducing the outflow below normal minimum release, and 
temporarily exceeding the scheduled elevation of the Water Control Diagram. The analysis 
and decision making needed should involve a multi-disciplinary approach that includes 
structural, hydraulic, environmental, and operations personnel as required. The decisions 
will be approached on a collaborative basis with both the District and Division offices 
involved. Each condition should be analyzed on its merits. Sufficient data on flood potential, 
lake and watershed conditions, possible alternative measures, benefits to be expected, and 
probable affects on other authorized and useful purposes will be communicated to CENWP-
EC-HR along with recommendations for review and approval. Approval from CENWD-
PDW is required if the request is for operation outside of authorized limits. In addition, the 
planned deviations should be coordinated by CENWP-EC-HR with State and local 
authorities and interested individuals. 

7-16 RATE OF RELEASE CHANGE  

Rates of change in reservoir releases are specified below Corps projects in the interest of 
public safety. However, with fishery enhancement being an authorized project function at 
Lost Creek Lake, maximum rate of change restrictions also exist to protect the fishery. 

Safety precautions preclude sudden large changes in the release from Lost Creek Lake. 
During and following floods, increases in the controlled release should not exceed 1,200 
ft3/s in any 1-hour period. The increase can be made in one or more adjustments, and it is 
cautioned that the maximum rate of increase should be used only when the situation is most 
critical. Table 7-2 shows the rate of change for incremental flows for both flood control and 
conservation regulation. The 1,200 ft3/s maximum rate of change does not apply when using 
the special gate regulation curve shown on Plate 7-2 and described in paragraph 7-4.e. 

Protecting the fishery is best accomplished by changing flows at a rate less than the 
maximum allowable. Typically, flows will be decreased at a rate of 150 ft3/s every three 
hours, not to exceed the lesser of 750 ft3/s or 20% in a 24-hour period. Rates of change 
limitations are specified in Table 7-2 and paragraph 7-4. 
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SECTION 8 

EFFECT OF WATER CONTROL PLAN 

8-1 GENERAL 

Lost Creek Lake provides drainage control for 674 square miles or almost 28 percent of the 
Rogue River watershed above Grants Pass. The storage of floodwaters by Lost Creek Lake 
provides valuable benefits to Rogue River communities downstream of the project. 
Irrigation water stored by the project can provide a reliable water supply for about 18,890 
acres of dry land in the Rogue River Valley, and about 6,380 acres of irrigated lands needing 
a supplemental supply. The multilevel withdrawal structure of the dam is operated to 
regulate downstream water temperatures and generally improve the water quality of the 
Rogue River. Aquatic habitat is enhanced by this modification of temperature and flow. 
Construction of a large, intensively developed recreation facility at the project has also 
enhanced lake-oriented recreation opportunities in Jackson County. 

The effect of the water control plan on each of the project purposes is discussed in the 
following paragraphs. Economic benefits for flood control have been updated to 2012 price 
levels. Economic benefits for the remaining project functions are expressed in terms of 
current use.  

8-2 FLOOD CONTROL 

During a flood, water is stored in the lake and gradually released over a period of time into 
the natural channel of the river. The project is operated to maintain downstream flow within 
the riverbanks to the maximum extent possible. Whenever flow in the Rogue River is 
expected to exceed flood regulation goals, lake releases are reduced. However, complete 
regulation of flow on the Rogue River is not always possible. Less than one-third of the 
watershed above Grants Pass is above the dam site, and significant tributaries enter the river 
below the project. The lake is capable, however, of reducing the 10 and 20-year flood flows 
by about 20 percent, and the 50 and 100-year flood flows by 22 and 17 percent, respectively, 
at Grants Pass, Oregon, 57 miles downstream of Lost Creek Lake. 

Benefits from flood damage reduction include reduction of damage, increased land use, and 
improved drainage in agricultural areas. As a result of flood control efforts, interruption of 
industrial services is lessened including costs associated with residential and commercial 
repair. Flood control benefits have been updated to 2012 dollars with a weighted price index 
which reflects typical costs associated with flood damage repair. Average annual flood 
control benefits are estimated to be $23,002,640 based on a 2012 price level and 100-year 
project life. 

 a. Probable Maximum Flood. The Corps of Engineers policy regarding the design of 
major storage projects, such as Lost Creek Lake, is that they be designed so that overtopping 
of the dam will not occur. Such projects are designed to pass without exceeding maximum 
pool, the largest flood that the basin area above the dam could theoretically produce. 
Historical and observed floods are not indicative of such an occurrence; therefore, a 
theoretical flood event is derived using the most severe combination of critical hydrologic 
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and meteorological events. This storm results in the probable maximum flood (PMF) for the 
basin above Lost Creek Lake. This flood, sometimes called the spillway design flood, is the 
basis for establishing the spillway capacity.  

In deriving the PMF, several maximum flood-producing elements and conditions have to be 
determined and arranged in a sequence that will simulate the most critical flood runoff. 
These meteorological and hydrological elements are: probable maximum precipitation for 
the critical storm period; maximum basin snow cover; maximum temperature and rainfall 
sequence during the design storm; minimum surface losses; and a hydrograph that will 
reflect the runoff from a probable maximum storm.  

The probable maximum storm derived for Lost Creek Lake site is shown on plate 8-1. The 
peak discharge of the flood is 169,000 ft3/s, or 251 ft3/s per square mile, which is 2.6 times 
the peak of the standard project flood and 3.0 times the peak of the December 1964 flood 
(57,500 ft3/s), the largest flood of record at the dam site. The total volume of the PMF, 
including base flow, is 817,000 acre-feet which equals 22.7 inches over the area tributary to 
the dam site. The characteristics of the PMF are similar to those of observed major floods in 
that it is flashy and of relatively short duration. 

The PMF was routed through Lost Creek Lake to determine the design of the spillway and 
maximum resulting pool elevations. Routings were done for three separate pool elevations at 
the start of the flood: full pool El. 1,872; spillway crest El. 1,823.5; and minimum flood 
control pool El. 1,812. With the pool full at the start of the flood, there was no reduction in 
the flood levels since Lost Creek Lake has no surcharge storage; therefore, the peak outflow 
was 169,000 ft3/s. A routing with the pool at the spillway crest, likewise, showed no 
reduction in the peak inflow. The 145,000 acre-feet of storage above the spillway crest, 
which represents 80 percent of maximum flood control reservation, was filled before the 
peak occurred. With the pool at minimum flood control level there is 180,000 acre-feet of 
storage space available for flood regulation. Through the use of this space and special gate 
regulation schedules, the PMF peak was reduced slightly from l69000 to 160,800 ft3/s. On 
the basis of the results of the routings, the spillway is designed for 158,000 ft3/s which is 
169,000 ft3/s minus the capacity of the outlets at full pool elevation. The 158,000 ft3/s 
discharge provides for passage of the spillway flood without any reduction in peak 
discharge. Plate 8-2 illustrates the El. 1,812 routings made for Lost Creek Lake. 

 b. Standard Project Flood. The standard project flood for Lost Creek Lake was derived 
in accordance and in compliance with instructions contained in Office of the Chief of 
Engineers, Circular Letter No. 4262, dated 20 November 1946; and Civil Engineer Bulletin 
No. 52-8, EM 1110-2-1411, dated 26 March 1952, reprinted March 1965. This flood would 
result from maximum hydrologic conditions that might reasonably be expected over the 
basin, and represents a standard for comparing and judging the adequacy of a project to 
regulate floods at the project site. Such a flood would be exceeded only on rare occasions. 
Development of the standard project flood for the Lost Creek Project was based upon a 
series of theoretical circumstances representing the most severe flood-producing sequence 
of meteorological and hydrological events considered reasonably representative of the basin. 
Because observed streamflow records were too short to properly evaluate the flood potential 
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of the upper Rogue River Basin, steps used in deriving the standard project flood were as 
follows: 

  (1) Antecedent Flood. The November 1953 flood was selected as the high water to 
develop a synthetic analysis of the standard project flood. The November 1953 high water 
discharge of 20,700 ft3/s has a probability of recurrence of once every 8 years, and could 
reasonably precede a second storm of standard flood proportions. A double-crested flood is 
not an uncommon occurrence in the Rogue River Basin. 

  (2) Standard Project Flood. The theoretical portion of the standard project flood was 
derived by applying a 6-hour unit hydrograph to the water excesses of the standard project 
storm. To this synthetic flood hydrograph a base flow of 3,000 ft3/s was added. The 
synthetic flood had a peak of 64,500 ft3/s or 95.5 ft3/s per square mile. This peak discharge is 
1.17 times the December 1964 flood, the largest on record. Its recurrence, based upon the 
flood frequency studies made for the dam site, would be on the average of once in 250 
years. 

To complete the standard project flood analysis the high water of November 1953 was 
combined with the theoretical portion of the flood. Such a sequence of flows is reasonable 
and represents the critical flow pattern used to regulate a storage reservoir because of the 
large flood volume. The volume of the standard project flood, including base flow, is 
480,200 acre-feet or 13.4 inches of runoff over the basin. The duration of the standard 
project flood series is 13 days. Plate 8-3 illustrates the standard project flood hydrograph and 
the standard project storm. 

  (3) Regulation of Standard Project Flood. The standard project flood was routed 
through Lost Creek Lake with the lake level at minimum pool for the start of the flood. 
Through the use of special flood regulation curves it was possible to reduce the outflow to 
45,900 ft3/s, approximately 71 percent of the peak inflow. The peak outflow occurred 34 
hours after the flood crested. Plate 8-4 shows the results of the flood routing. These results 
indicated that Lost Creek Lake has the capability of reducing the peak of a standard project 
flood at Grants Pass by 33,000 ft3/s. 

 c. Examples of Past Flood Regulation. Two large floods have been analyzed which 
occurred on the Rogue River prior to the construction of Lost Creek Lake. These were the 
floods of December 21 through 23, 1955, and December 21 through 26, 1964. The synthetic 
regulation of these floods is shown on plate 8-5. Important elements of the examples shown 
for both floods include the following: 

  (1) Reduction to minimum project outflow as soon as the first of three downstream 
control points (Dodge Bridge, Raygold, and Grants Pass) indicate its flood regulation goal 
would be exceeded. Note that the minimum outflow shown on plate 8-5 is 200 ft3/s which is 
300 ft3/s lower than the current minimum project outflow of 500 ft3/s. 

  (2) Storage of floodwaters by the project during the 1955 flood until downstream 
control points have receded to below flood regulation goals, after which the normal 
evacuation rate of 10,000 ft3/s was released. 
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  (3) Storage of floodwaters by the project during the 1964 flood until the special 
flood regulation schedule indicated that the flood could not be completely regulated and 
increased releases were necessary.  These releases were performed and resulted in an 
effective use of the remaining storage in the lake. 

Future flood regulation should use these floods as examples. Actual regulation will depend 
on the flood characteristics, available storage, and streamflow forecasts. 

 d. Flood Frequencies as Regulated by Lost Creek Lake. Lost Creek Lake has a 
significant effect on reducing downstream flooding. The greatest effect occurs immediately 
below the project. Flood frequency curves were shown on plates 4-13 through 4-16 for the 
Lost Creek Dam site and downstream control points on the Rogue River. Table 4-8 
previously compares regulated and unregulated discharges at Lost Creek Lake for selected 
recurrence intervals. These resources can be used to determine the effect that Lost Creek 
lake storage has on downstream flooding. 

8-3 IRRIGATION  

By releasing stored water into the Rogue River during the summer, the project provides 
reliable flows for irrigation use. The USBR estimates that reservoir storage in Lost Creek 
Lake and the proposed Elk Creek Lake will provide irrigation water to 18,890 acres of dry 
land and supplemental flow for 6,380 acres of irrigated land in the Rogue Valley. These 
lands, situated near the river or near canals that divert flow from the river, are privately 
developed. As of 2012, 8,805 acre-feet of stored water had been contracted for irrigation 
use, about 25 percent of the 35,000 acre-feet of available storage.  

8-4 FISHERY ENHANCEMENT 

Economic benefits of the project pertaining to fisheries consist primarily of benefits to 
downstream fisheries resources. Fishery agencies state that an increase in downstream flows 
improves habitat for anadromous and resident fish if adequate temperature control is 
achieved. This improvement occurs because the multilevel withdrawal structure allows 
water to be withdrawn from four levels in the lake and mixed to regulate the temperature of 
released water for miles downstream of the dam. Flows for temperature enhancement are 
regulated to release water from the project at the target release temperatures shown in table 
7-6 or whenever practicable. Although flows gradually warm following downstream release, 
the water in the river reach between the lake and Grants Pass is cool enough to provide an 
enhanced aquatic habitat in the river. Available storage is limited, however, and optimum 
water temperatures do not occur in all years. 

Lost Creek Lake provides both positive and negative impacts on the $31 million (1983 
figure) Rogue River fishery. The project has increased spring chinook salmon survival by 
increasing water flows in the summer and decreasing water temperature in the downstream 
river. Another benefit is that the growth rate of juvenile chinook salmon has increased 
because forage material from the lake is being discharged downstream into the river system. 
Also, the reduction of peak flood flows following storm events increases juvenile fish 
survival by preventing the nests in the spawning beds from being scoured out by high flows. 
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Possible impacts include the early emergence of young fish out of their spawning beds 
caused by the faster embryonic development with warmer water temperatures. The 
temperature of water released from Lost Creek Lake during the fall is warmer than what 
naturally existed in that reach of the Rogue River. The warmer water stimulates faster fish 
egg development that, in turn, causes early emergence because their food source is not yet 
available. An additional possible negative impact is the isolation of spawning beds from the 
river flow after the reservoir has been evacuated to its minimum flood control pool in the 
fall. This impact is minimized by maintaining a minimum flow in the conservation filling 
season of 700 ft3/s except during periods of flooding when minimum flow is reduced to 500 
ft3/s. 

In summary, benefits for fishery enhancement are based on an increased downstream fishery 
due to reductions in stream temperature, increased streamflow during the summer and fall, 
increased recreational opportunities, and a newly provided reservoir fishery. 

8-5 WATER SUPPLY 

Lost Creek and Elk Creek Lakes were designed and are operated to provide 20,000 acre-feet 
of water for municipal and domestic use. Stored water will be released for downstream 
withdrawal by contracted water users. The amount of water released for this purpose is 
determined annually by CENWP-EC-HR. As of 2012 approximately 3,850 acre feet of 
water for domestic and/or municipal use have been contracted from storage. The effect of 
the Lost Creek Lake water control plan on water supply is to ensure that 20,000 acre-feet 
(the combined Lost Creek and Elk Lake allocation) of municipal and domestic water will 
remain available for future use. 

8-6 WATER QUALITY CONTROL 

Lost Creek Lake enhances water quality by both reducing summer streamflow temperature 
and increasing summer streamflow in the Rogue River. Benefits attributed to the improved 
water quality include increased recreational use of the Rogue River and adjacent public 
lands below the project.  

8-7 RECREATION 

Use of the recreational resources of the project and its facilities, especially by local 
residents, is high. Based on Lost Creek Lake scenic attractions, accessibility, sport fishery, 
climate, and pool operation, an annual recreational use of in excess of 1,000,000 visitor days 
is expected by the year 2000. Current use is approximately 500,000 visitor days (1988). 

8-8 WILDLIFE ENHANCEMENT  

Wildlife enhancement benefits accrue from wildlife habitat areas at the project and from 
provision of water for wildlife habitat areas downstream of the project. The effect of the 
water control plan on wildlife enhancement is negligible. 
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8-9 HYDROELECTRIC POWER 

A power installation is provided at Lost Creek Lake. The plant is operated without a 
reregulating reservoir, and with a daily load factor of approximately 100 percent. No 
exclusive storage is reserved for power. During most of the year generation is contingent on 
releases made for other purposes. Operating within these constraints the plant is currently 
producing 303,000 megawatt hours of generation worth an estimated $6,000,000 (1988 
dollars). 

8-10 NAVIGATION 

Use of the Rogue River for commercial navigation does not exist. Recreational navigation, 
however, is a thriving activity. Low flows during the summer and early fall months, which 
were often depleted by pumping for irrigation, were usually inadequate for navigation by 
any craft larger than a drift boat. At present, release of stored water from Lost Creek Lake 
significantly increases the summer and fall low flows of the Rogue River, allowing a larger 
and greater variety of craft to use the river. The contribution of Lost Creek Lake to 
navigation is greatest during July and August, the period of highest minimum reservoir 
releases. 

8-11 DROUGHT CONTINGENCY PLANS 

In the Rogue River Basin water is used for irrigation, municipal and domestic water supply, 
fishing and fishery enhancement, lake and river recreation, power generation, and a host of 
other associated activities. During periods of below-average runoff the supply of water is 
reduced causing impacts to a wide variety of users. Storage of water at Lost Creek Lake 
helps to minimize these impacts by increasing summer and fall stream flow. By releasing 
stored water into the Rogue River during the conservation season, the project provides flows 
during times of drought. Even with the release of stored water, dry conditions may persist in 
downstream tributaries, resulting in low flows on the Rogue River and significant 
socioeconomic damages. 

The goal of the U.S. Army Corps of Engineers water storage projects during droughts is to 
proactively respond so that drought-related damages can be minimized. Using the 
information discussed in chapter 4, chapter 6 and the Drought Contingency Plan, CENWP 
may declare a shortage.  Coordination with other Federal and State agencies is initiated, and 
a modified release schedule is developed. In this manner water shortages in the Rogue River 
Basin are effectively moderated as irrigation, water supply, and fishery enhancement 
requirements for stored water receive an equal percent reduction of their full supply. 

8-12 FLOOD EMERGENCY ACTION PLANS 

Normally, the use of the water control plan will serve to protect human life and property; 
however, isolated incidents may occur whereby it is necessary to deviate from the plan. The 
Emergency Action Plans (no longer called Flood Emergency Action Plans) describe 
necessary actions to be taken under emergency conditions, unless such actions would create 
equal to worse conditions. Actions taken under emergency conditions utilize the following 
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priority: protection of human life, protection of personal property, and execution of the 
water control plan. 

Emergency Action Plans are developed and maintained by the Dam Safety Section, 
CENWP-EC-HC. In the event of conditions developing, which could lead to a potential or 
actual dam failure, refer to the Lost Creek Emergency Action Plan (EAP) and begin the 
emergency notification procedure.  

8-13 FREQUENCIES 

a. Inflow Probability. The summary hydrograph showing the inflow exceedence 
probability is shown on Plate 4-11. Plate 4-11 is a summary hydrograph for the Rogue River 
at Lost Creek Lake, period of record 1929 through 2011, which includes minimum daily 
discharges, maximum daily discharges, and exceedence probabilities.   

b. Pool Elevation.  Daily reservoir elevations for Lost Creek Lake are shown on Plates 
8-6a through 8-6d. These plots do not include data prior to water year 1978 when the initial 
filling of the reservoir occurred followed by a drought year. Risk Rule Curves, developed 
for the period of record 1929-1997, are shown on Plates 8-7 through 8-11. These probability 
curves reflect the maximum pool level at the beginning of a storm that will not cause the 
reservoir to reach maximum pool. 

c. Key Control Points. A cumulative frequency curve for Lost Creek Lake, based on 
maximum annual discharges is shown on Plate 4-13.  Cumulative frequency curves for 
maximum annual discharges for key downstream control points are found on Plates 4-14 
through 4-16. 

8-14 OTHER STUDIES 

CENWP provides floodplain management services to local officials and residents along the 
Rogue River. The technical services primarily involve interpretation of available floodplain 
data. The data consists of water surface profiles and flooded-area mapping for the Rogue 
River that were developed by the USGS and are utilized by the Federal Emergency 
Management Agency (FEMA) in rate map preparation. These floodplain data have been 
updated to reflect operation of Lost Creek Lake for flood control purposes.  

Both Jackson and Josephine Counties are in the "regular phase" of the flood insurance 
program, as administered by FEMA. Residents along the Rogue River floodplain are 
currently eligible to purchase flood insurance at actuarial rates for their dwellings. The 
counties, however, must adopt and enforce floodplain regulations that regulate future 
development in the floodplain. Minimum standards for the floodplain regulations were 
established by FEMA. 

8-15 USE CONFLICTS  

The several interrelated project purposes, together with multilevel withdrawal capability, 
have made the task of water management a complex one. Irrigation advocates, 
recreationists, fishermen, mail boat operators, river rafters, and fishery interests are some of 
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the groups with possible conflicting needs. When requests are made, CENWP-EC-HR must 
assess the alternatives and make a decision that will provide the most benefit to the general 
public consistent with project authorization. A discussion about conflicting needs follows. 

 a. Irrigation Versus Fishery Needs. A possible conflict exists between these needs if a 
"declaration of water shortage conditions" is necessary. This occurs when the total water 
available from conservation storage is less than that amount required to satisfy the total 
downstream demands such as irrigation and fisheries needs. Should this unlikely event 
occur, a shortage would be declared and water released for authorized purposes would be 
reduced by equal percentages. 

 b. Fishing Versus Fishery Needs. Successful fishing may require low streamflows so 
that fish will hold up in pools. However, optimum benefits for fisheries are provided by 
higher streamflows. Plates 7-6a through 7-6c previously showed the diverse salmonoid 
population found year-round throughout the downstream reaches of the Rogue River, many 
species of which are dependent upon minimum flow requirements. These minimum flow 
requirements are often higher than what would be ideal for fishing . 

 c. Fishing Versus Navigation Needs. Shallow draft navigation on the Lower Rogue 
River requires sustained minimum project releases from both Applegate and Lost Creek 
Lakes. While fishing interests may benefit from lower flows, reductions in lake releases 
from Applegate and Lost Creek Lakes usually have a negative effect on downstream 
navigation on the Rogue River. 

 d. Lake Recreation Versus Downstream Recreation/Fishery. Lake recreationalists who 
use Lost Creek Lake, marina, and campsites have an interest in maintaining as high a pool 
level as is possible from 1 May through the Labor Day weekend. Downstream interests, 
however, require water to be released from the lake such that drawdown usually begins by 
early July. These releases serve several needs. They enhance the downstream fishery, 
provide additional water for the drift boats and mail boats, and evacuate enough water from 
the lake so that by the time spring chinook begin to spawn, usually in September, excess 
water will not have to be released. This allows spawning to take place on gravels which will 
not be subject to dewatering later in the year. As a result, lake levels are usually lowered to 
El. 1,830 or less by Labor Day weekend. 

 e. Outflow Fluctuations. During certain periods of the year the fishery is especially 
sensitive to flow change and may be adversely affected by operations which are within the 
normal operating criteria. For this reason flow changes are usually made at one-half of the 
allowable rate of change. A second concern is dewatering of fish spawning areas. This 
dewatering may occur if sustained high releases are made during a critical period for fish 
spawning, followed by lower flow releases. This situation is to be avoided if at all possible. 

 f. Regulation for Flood Control. During periods of high runoff, Lost Creek Lake stores 
excess water which is subsequently released after downstream flows have receded to within 
their banks. Releasing this water, however, may have a negative effect on downstream river 
users who previously were only inconvenienced a brief time during flooding, but are now 
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affected by prolonged releases for as long as 2 weeks. River fisherman, drift boaters, guides, 
and the fishery agencies have expressed concern over this situation. 

 g. Power Generation Versus Fishery. Downstream flow fluctuations may occur on the 
Rogue River as a result of scheduling releases in the interest of power generation. Reservoir 
releases may change from 1,200 to 2,400 ft3/s to allow generation of full load on one unit to 
full load on two units. Although these fluctuations are within the authorized maximum rates 
of change, they may result in substantial and negative impacts to the fishery downstream. 
For this reason releases should be scheduled with respect to the primary project functions, 
which are flood control, irrigation, water supply, and fishery enhancement. Releases for 
power operation will only utilize flows released specifically for the previous purposes. This 
is in accordance with the Rogue River Projects Authorizing Document, House Document 
566, paragraph 56(a).  
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SECTION 9 

WATER CONTROL MANAGEMENT 

9-1 RESPONSIBILITIES AND ORGANIZATION 

Under authority contained in various legislative acts, the Office of the Chief of Engineers is 
responsible for establishing overall policies for the regulation of all Corps of Engineers 
reservoirs. Oversight of these policies is delegated to CENWD. In the Portland District, 
reservoir regulation plans and schedules are formulated in Engineering and Construction 
Division in accordance with policies set forth in ER 1110-2-2400, dated 8 October 1972, 
and instructions contained in EM 1110-2-3600, dated 30 November 1987. As outlined in ER 
1110-2-240, these plans and schedules are then submitted to CENWD for approval. Any 
future changes in reservoir regulation plans that affect the authorized functions or constitute 
a major change in the approved regulation plan must be submitted to CENWD for approval. 

 a. Corps of Engineers. The functional organizations for the regulation of Lost Creek 
Lake are shown on Plate 9-1. The plate shows responsible project offices and agencies 
through which instructions are transmitted both for administration and water management of 
the project. Coordination and liaison are maintained with the NWS and the USGS for the 
purpose of obtaining basic meteorological and hydrological data essential to the regulation 
of Lost Creek Lake. Responsibilities and organization of Corps of Engineers offices are 
described in the following paragraphs. 

  (1) Northwestern Division. Planning and Engineering Division. CENWD-PDW-R 
(RCC) is responsible for overseeing the water management activities of CENWP-EC-HR. 
Both offices are familiar with Portland District projects and their operations. During major 
flood events the combined resources of CENWP-EC-HR and the RCC shall be utilized to 
the fullest extent possible. In the event that communication becomes disrupted between the 
project office and either CENWP-EC-HR or the RCC, or qualified personnel are not 
available during a flood or water management emergency, the office with communications 
and personnel shall temporarily assume reservoir regulation responsibilities. When 
communication and/or staffing have been restored to CENWP-EC-HR, the reservoir 
regulation responsibility shall be assumed by that office. Through this arrangement the 
ability of the Corps of Engineers to react to critical water management situations with 
qualified staff is greatly enhanced. 

  (2) Portland District. Engineering and Construction Division. Regulation of Lost 
Creek Lake and other multipurpose reservoirs in the Rogue River Basin is the responsibility 
of CENWP with the primary responsibility delegated to CENWP-EC-HR. Within CENWP-
EC-HR are personnel directly assigned to reservoir regulation. The operations project 
manager at Lost Creek Lake is periodically furnished with the names of CENWP personnel 
authorized to issue reservoir regulation instructions for the project. This list is revised as 
changes in personnel assigned to reservoir regulation are made. All significant reservoir 
regulation instructions issued by CENWP-EC-HR are confirmed by message on the CBT. 
During the flood season CENWP-EC-HR personnel will be on duty (as needed) during 
weekends and holidays to instruct Lost Creek Lake as necessary. 
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Duties of CENWP-EC personnel that are assigned to water management activities related to 
regulation of Rogue River flood control projects are as follows: 

   (a) Issue flood control and conservation release instructions to the project, 
schedule and coordinate power generation, and provide instructions during water 
management emergencies.  

   (b) Prepare, distribute, and revise water control manuals as necessary which 
incorporate professional water management principles and the concept of system regulation. 

   (c) Maintain a continuing program of study to improve lake regulation 
techniques for more effective operation for authorized project purposes. 

   (d) Monitor the operation of the Rogue River Projects. Maintain records and 
display charts of all hydrologic data pertinent to the operation of those projects. Issue daily 
bulletins of pertinent operational data. 

   (e) Maintain a water quality monitoring program consistent with overall project 
needs.  

   (f) Provide applicable portions of special flood reports, survey reports, definite 
project reports, and design memorandums.  

   (g) Maintain the hydrometeorlogical stations used for the regulation of the 
Rogue River Projects. 

   (h) Describe major reservoir regulation changes to the public through local press 
and Corps bulletins. 

   (i) Prepare an annual summary of water management actions taken at the project. 
A report titled "Reservoir Regulation of Lost Creek Lake," was prepared annually by 
CENWP-EC-HR since 1985. This report provided a concise summary of the water 
management actions taken during the calendar year. The report was completed as soon as 
possible following the year of interest and is distributed to all concerned offices. The first 
page of the report, "Reservoir Regulation of Lost Creek - 1986" is included in this manual 
as Exhibit C. In recent years, rather than prepare the report shown in Exhibit C, the annual 
summary of operations has been presented to project staff and members the interagency 
group at an After Action Review meeting held in November. 

  (3) Operations Division. Physical operation and maintenance of multipurpose 
projects in the Portland District are the responsibility of the Operations Division under the 
direct supervision of the operations project manager. The manager, in turn, is responsible to 
the Chief, Operations Division. The operations project manager is also responsible for 
carrying out reservoir regulation instructions received from CENWP-EC-HR through 
powerhouse operators. The operators are the direct recipients of instructions from CENWP-
EC-HR. Corps personnel will utilize the Corps Water Management Website and Teacup 
Diagram to provide interested citizens up-to-date discharge and lake elevation information. 
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 b. Other Federal Agencies. 

  (1) National Weather Service. Arrangements have been made for the Corps of 
Engineers to cooperate with the River Forecast Center of the NWS in Portland, Oregon, in 
forecasting floods in the Rogue River Basin. The NWS has the responsibility of furnishing 
the public with flood warning services whereas the Corps of Engineers is involved in flood 
regulation. Therefore, there is a clear need for an interchange of information so that both 
agencies can carry out their responsibilities effectively. This has resulted in a joint venture 
between the agencies with a maximum of cooperation. Stage forecasts are provided to the 
public by the NWS (see paragraph 5-5). 

  (2) Bonneville Power Administration. BPA is responsible for marketing power 
generated at Lost Creek Dam through their regional power system. Use of PP&L 
transmission lines has been coordinated between involved parties. 

  (3) U.S. Geological Survey. Coordination and liaison are maintained with the USGS 
at all times for the purpose of obtaining basic hydrologic data essential to the regulation of 
Lost Creek Lake. The USGS is responsible for the maintenance and operation of the 
majority of the stations used in the regulation of Lost Creek Lake. 

  (4) U.S. Bureau of Reclamation. The USBR is responsible for the sale of stored 
water from Federal projects for irrigation, and receives all payments for the United States 
Government. The USBR has filed with the OWRD director for the multipurpose 
conservation storage available at Lost Creek Lake. The USBR keeps CENWP informed of 
irrigation needs so that both day-to-day and long-range reservoir releases reflect irrigator's 
requirements. The Corps of Engineers will release stored water for irrigation at the request 
of the USBR only if a valid contract is in force. This is also coordinated with the OWRD. 

  (5) Natural Resources Conservation Service. The NRCS is responsible for the 
collection and distribution of snow survey information. During the January through May 
period the NRCS issues monthly water supply forecasts. These forecasts as well as other 
information are used by CENWP-EC-HR to assist in water management.  

  (6) U.S. Fish and Wildlife Service. The USFWS is one of two agencies responsible 
for representing the Federal interests in fish and wildlife management. The USFWS is 
represented at all key reservoir regulation meetings which affect fisheries or wildlife. 

  (7) NOAA Fisheries. NOAA Fisheries is jointly responsible with the USFWS for 
Federal fish management interests and is represented at all key reservoir regulation meetings 
which affect fisheries. 

 c. State and County Agencies.  

  (1) Oregon Water Resources Department. The administration of the water laws of 
the state of Oregon is vested in the Water Resources Director of the OWRD, who issues 
permits for the use of water and is generally recognized as an authority on all matters 
concerning judicial decisions and appropriation of water rights. The OWRD, through their 
respective county watermasters, take actions as necessary to ensure that stored water 
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releases are consistent with existing irrigation, fisheries, and municipal water contracts. The 
Corps of Engineers considers the OWRD to represent the state of Oregon and through that 
role provides the state of Oregon water policy and management. Other state agencies are, 
therefore, represented through the OWRD.  All requests for changes from the normal 
reservoir regulation schedule from any Oregon State water resource-related agency must 
come through the OWRD. 

  (2) Oregon Department of Fish and Wildlife. The ODFW is the state of Oregon fish 
and wildlife management agency. The ODFW provides comments pertaining to water 
management through the OWRD. Liaison is maintained with the ODFW concerning 
fisheries concerns and the operation of the Cole M. Rivers Fish Hatchery. 

  (3) Jackson and Josephine Counties. The two primary counties in the middle and 
upper Rogue River Basin are Jackson and Josephine Counties. The primary responsibility of 
these counties is to staff and partially fund the OWRD Watermasters Offices. 

 d. Local Groups. Because of public interest in the Rogue River Basin, many chartered 
organizations and unofficial groups contact the Corps of Engineers for coordination 
regarding operation of Lost Creek Lake. These groups include the Rogue River Basin Flood 
Control and Water Resources Association, Medford Water Forum, Rogue River Guides, 
Rogue River Mail Boats, and Rogue River Fly Fishers. Each individual or group is 
encouraged to contact the Corps to express their opinions pertaining to water management.  

9-2 INTERAGENCY COORDINATION  

The Corps of Engineers coordinates with other Federal, State, local agencies, and local 
groups concerning the Lost Creek Lake water control plan, flood fighting, and special 
regulation events. CENWP-EC-HR has the primary responsibility for water management 
coordination. Principal agencies which CENWP-EC-HR coordinates with are identified in 
paragraph 9-1. 

9-3 INTERAGENCY AGREEMENTS  

The Corps of Engineers has three major existing interagency agreements concerning Lost 
Creek Lake. On June 12, 1978, the Oregon State Department of Transportation, Highway 
Department, leased Stewart State Park for public park and recreation purposes for 25 years 
(copy on file). The Corps of Engineers also entered into a contract on July 14, 1978, with the 
Oregon State Board of Forestry to provide fire protection for project lands during the fire 
season (copy on file). This agreement was necessary because the Corps of Engineers 
retained ownership and management of project acquisitioned lands. A contract was agreed 
upon by the Corps of Engineers and the ODFW on August 23, 1972, that describes the 
agreed-upon format for the operation and maintenance of Cole M. Rivers Fish Hatchery 
located at Lost Creek Lake (copy on file). Numerous other agreements related to Lost Creek 
Lake exist, but are beyond the scope of this manual. 



9-5 

9-4 COMMISSIONS, RIVER AUTHORITIES, COMPACTS, AND COMMITTEES 

Only one official committee exists which is responsible in an advisory capacity for water 
management of Lost Creek Lake. This committee is the Rogue River Water Management 
Group (RRWMG) which consists of the Corps, OWRD, ODFW, ODEQ, NMFS, USFWS, 
USBR, and USFS. The RRWMG meets during the spring and summer to cooperatively plan 
water release schedules for Lost Creek and Applegate Lakes. During periods of unusual 
water conditions the RRWMG may advise the Corps on preferred water management 
strategies.  Although the RRWMG is limited to an advisory role, their recommendations and 
exchange of information with the Corps significantly add to cooperative water management 
in the Rogue River Basin. 

9-5 REPORTS  

Several reports pertaining to Lost Creek Lake are prepared by project personnel. These 
reports keep the many interested parties informed on project activities and provide a 
permanent record of such activities. In general, these reports are made on standard forms 
and follow a prescribed distribution. Some are for project use only; others are prescribed by 
regulations and require greater distribution. This manual is primarily concerned with reports 
pertaining to reservoir regulation that have an off-the-project distribution. The standard 
forms pertinent to this manual are listed in Table 9-1. 

The report "Reservoir Regulation of Lost Creek Lake” has been replaced by the annual 
After Action Review. It is prepared by CENWP-EC-HR at the end of each calendar year 
and is described in paragraph 9-1. 

An annual water quality report is also prepared by CENWP-EC-HR for Portland District 
projects. It is distributed to interested Corps offices. Other organizations that receive the 
annual water quality report include the USFWS, NMFS, EPA, ODFW, and the Oregon 
Department of Environmental Quality (DEQ). 
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Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. Annual
Maximum (⁰F) 46.2 51.2 55.6 62 69.8 77.1 86.6 86.5 81 68.3 53 46.1 65.3
Minimum (⁰F) 27.7 29.2 30.8 33.5 38.6 43.6 47.5 46.2 41.7 36.3 32 29 36.3
Mean (⁰F) 37 40.2 43.2 47.8 54.2 60.3 67 66.4 61.3 52.3 42.5 37.5 50.8
High (⁰F) 70 76 86 89 102 103 106 110 106 98 82 71 110
Year of High 1961 1977 2003 1947 1983 1961 1987 1981 1955 1980 1949 1985 1981
Low (⁰F) ‐12 ‐2 5 18 22 28 30 30 22 12 2 ‐8 ‐12
Year of Low 1937 1950 1971 1963 1968 1962 1955 1960 1950 1949 1955 1972 1937
Highest Mean (⁰F) 44.2 46.7 51 53.9 61 65.9 72 72.3 66.5 60.2 48 42.8 53.9
Year of Highest Mean 2003 1991 2004 1934 1992 1986 2003 1967 1991 1988 1999 1958 1992
Lowest Mean (⁰F) 23.8 32.8 38.2 40.8 46.8 54 60.4 60.8 55 47.2 35.9 31.1 48
Year of Lowest Mean 1937 1933 1952 1967 1933 1953 1993 1957 1986 1949 1994 1972 1955

Mean (inches) 6.38 4.64 4.44 3.07 2.53 1.39 0.44 0.64 1.19 3.47 6.31 7.11 41.6
Maximum (inches) 13.47 12.3 10.23 7.01 6.01 5.3 3.54 5.99 7.17 13.44 16.69 23.68 66.55
Year of Maximum 1936 1986 1938 1937 1953 1937 1987 1976 1986 1950 1973 1964 1996
Minimum (inches) 0.67 0.9 0.52 0.58 0.09 0 0 0 0 0 0.15 0.69 25.55
Year of Minimum 1985 1988 1965 1939 1982 1951 1949 1931 1932 1936 1936 1976 1985
One Day Max (inches) 3.41 2.46 3.23 2.32 1.92 1.85 1.5 1.5 2.38 3.84 4.31 4.39 4.39
Year of Maximum 1951 1938 1972 1937 1944 1937 1987 1953 1977 1950 1998 1964 1964
Mean (inches) 16.5 9.5 7.1 2.2 0.1 0 0 0 0 0.3 3.3 10.6 49.6
Maximum (inches) 87.5 63.7 34.3 23 3 0 0 0 2 10.9 22.5 47.8 157.8
Year of Maximum 1950 1949 1951 1967 1964 1931 1931 1931 1971 1935 1931 1971 1971

Station History April 2012
3 miles north of Prospect, 1908, 1912
2 SW at Cal‐Ore Power Plant 1912 to date
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TABLE 4 ‐ 1
Climatological Summary
Prospect 2 SW, Oregon

Station: 356907, Elevation 2,480 feet
Period of Record: 1931 ‐ 2005

Temperature ( °F)

Monthly 
Averages

Daily 
Extremes

Monthly 
Extremes

Snowfall

Precipitation (Inches)

Precip



Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. Annual
Maximum (⁰F) 45.9 53.3 58.6 64.9 72.9 80.7 90.1 89.5 83 69.3 53.3 45.3 67.2
Minimum (⁰F) 30.6 32.5 35.2 38.5 44 50 55.1 54.3 47.9 40.2 34.5 31.8 41.2
Mean (⁰F) 38.2 42.9 46.9 51.7 58.4 65.4 72.6 71.9 65.4 54.8 43.9 38.5 54.2
High (⁰F) 71 79 86 93 103 111 115 114 110 99 80 72 115
Year of High 1961 1992 1930 1987 1986 1992 1946 1981 1988 1980 1929 1962 1946
Low (⁰F) ‐3 6 16 21 28 31 38 39 29 18 10 ‐6 ‐6
Year of Low 1930 1950 1956 1936 1954 1952 1962 1962 1950 1971 1978 1972 1972
Highest Mean (⁰F) 45.1 48.3 55 57.8 66.3 70.4 77.4 77.9 71 61.9 49.8 43.8 57.6
Year of Highest Mean 1995 1992 1934 1934 1992 1987 2003 1967 1963 1988 1999 1950 1992
Lowest Mean (⁰F) 26.9 37.3 42.5 45.1 51.8 59.6 64.8 67.2 59.1 49.5 38.1 31.5 51.3
Year of Lowest Mean 1937 1956 1952 1975 1933 1953 1993 1954 1978 1946 1985 1972 1948

Mean (inches) 2.89 2.05 1.76 1.23 1.25 0.79 0.24 0.35 0.67 1.57 2.86 3.44 19.11
Maximum (inches) 6.67 5.67 5.54 3.59 4.58 3.49 1.63 2.83 4.22 9.16 8.62 12.72 31.41
Year of Maximum 1936 1983 1957 2000 1945 1931 1966 1976 1977 1950 1942 1964 1996
Minimum (inches) 0.19 0.2 0.29 0.16 0 0 0 0 0 0 0.01 0.36 10.42
Year of Minimum 1984 1988 1969 1949 1982 1935 1928 1928 1929 1936 1936 1976 1959
One Day Max (inches) 2.32 1.87 1.57 0.98 1.67 1.61 1.07 1.15 2.8 2.61 2.88 3.3 3.3
Year of Maximum 1958 1959 1940 1980 1956 1932 1966 1999 1977 1950 1953 1962 1962
Mean (inches) 3 1.1 0.7 0.2 0 0 0 0 0 0 0.4 1.4 6.9
Maximum (inches) 22.6 11.6 8.1 4.2 0.1 0 0 0 0 1.3 11.4 12.2 24.1
Year of Maximum 1930 1956 1956 1953 1988 1928 1928 1928 1928 1956 1955 1972 1930

Station History April 2012
1911‐1924 Main and Grape Streets (Cooperative)
1926‐1927 Barber Field (Fairgrounds)
1927‐1929 Man and Grape Streets
1929‐pres. Medford Jackson County Airport

T ‐ 5

TABLE 4 ‐ 2
Climatological Summary
Medford WSO, Oregon

Station: 355429, Elevation 1,298 feet
Period of Record: 1928 ‐ 2005

Temperature ( °F)

Monthly 
Averages

Daily 
Extremes

Monthly 
Extremes

Precipitation (Inches)

Snowfall

Precip



Prospect 2SW
Crater Lake 
NP HQ

Butte Falls 1SE Medford WSO Grants Pass
Sexton 

Summit WSO
Elevation 2,480 6,470 2,500 1,298 920 3,840
Period of Record 1931 ‐ 2005 1931 ‐ 2005 1950 ‐ 1986 1928 ‐ 2005 1928 ‐ 2005 1948 ‐ 2005

Normal Annual (inches) 41.60 66.33 36.49 19.11 30.90 35.95
Maximum Annual (inches) 66.55 100.81 51.95 31.41 55.64 59.68
Year of Maximum Annual 1996 1950 1983 1996 1996 1998
Minimum Annual (inches) 25.55 42.08 22.79 10.42 15.35 14.84
Year of Minimum Annual 1985 1976 1959 1959 1976 1985
Average Number of Days >= 0.01 inch 129 140 119 101 113 125
Average Number of Days >= 1.00 inch 8 17 7 2 6 7
Maximum 24‐Hour Recorded (inches) 4.39 7.13 3.98 3.30 5.27 5.25
Month and Year of Maximum 24 Hour Dec‐64 Dec‐64 Dec‐64 Feb‐62 Oct‐50 Jan‐74

Normal Seasonal (inches) 49.60 523.50 26.00 6.90 3.80 98.90
Maximum Seasonal (inches) 157.80 885.70 77.20 24.10 27.50 223.20
Year of Greatest 1 day Snowfall 1971 1951 1971 1930 1930 1971

Normal Annual 50.8 38.2 54.2 54.6 48.0
Absolute Maximum 110.0 90.0 115.0 114.0 97.0
Absolute Minimum ‐12.0 ‐21.0 ‐6.0 ‐1.0 ‐4.0
January Mean 37.0 25.7 38.2 39.8 35.9
July Mean 67.0 55.1 72.6 71.0 63.6
Difference (July ‐ January) 30.0 29.4 34.4 31.2 27.7
NOTES April 2012
Butte Falls 1 SE temperature data not available.

Selected Stations

Precipitation

Snowfall

Temperature ( °F)
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TABLE 4 ‐ 3
Climatological Summary ‐  Selected Stations in the Rogue River Basin



Period of Record 1929 ‐ 2009 1933 ‐ 2009 1959 ‐ 2009 1959 ‐ 2009 1933 ‐ 2009 1936 ‐ 2009 1981 ‐ 2009

Elevation (feet) 6,010 5,970 5,940 5,700 4,660 6,050 5,130

January 1st Data
   Average SWE Depth (inches) 17.0 14.3 13.1 13.4 6.2 11.6 5.8
   Highest Water Equivalent (inches) 39.3 30.9 27.8 25.0 14.8 22.6 16.7
   Year of Highest 1952 1949 1984 1984 1949 1985 2003
   Lowest Water Equiv (inches) 1.6 0.0¹ 0.0 0.8 0.0¹ 0.1 0.0¹
   Year of Lowest 1991, 1959 1959 1990 1990 1959 1990 1996
February 1st Data
   Average SWE Depth (inches) 26.0 21.3 21.3 20.1 9.3 16.7 9.4
   Highest Water Equivalent (inches) 54.6 39.7 38.5 34.3 19.8 38.2 23.9
   Year of Highest 1952 1969 1972 1982 1969 1952 2008
   Lowest Water Equiv (inches) 3.9 7.6 1.2 3.5 1.5 3.4 0.0¹
   Year of Lowest 1977 1959 1977 1977 1959 1977 1991
March 1st Data
   Average SWE Depth (inches) 33.5 27.1 27.0 26.7 11.1 22.5 12.7
   Highest Water Equivalent (inches) 70.5 52.3 46.5 42.1 26.1 46.5 32.7
   Year of Highest 1952 1949 1999 2004 1956 1956 1999
   Lowest Water Equiv (inches) 8.3 6.4 5.0 9.2 0.0¹ 4.8 0.0¹
   Year of Lowest 1977 1981 1977 1981 1991 1977 1992
April 1st Data
   Average SWE Depth (inches) 42.8 30.7 28.2 30.5 8.4 28.4 11.6
   Highest Water Equivalent (inches) 76.5 62.9 53.8 51.3 28.6 58.1 38.6
   Year of Highest 1952 1956 1999 1983 1956 1983 1999
   Lowest Water Equiv (inches) 13.7 3.1 0.0¹ 5.9 0.0¹ 7.8 0.0¹
   Year of Lowest 1977 1992 1992 1992 2001 1963 2001
May 1st Data
   Average SWE Depth (inches) 39.7 23.5 21.3 22.6 1.4 26.4 6.5
   Highest Water Equivalent (inches) 77.6 44.6 46.2 46.6 17.4 62.5 34.9
   Year of Highest 1974 1984 1999 1984 2008 1983 83.1
   Lowest Water Equiv (inches) 3.5 0.0¹ 0.0¹ 0.0¹ 0.0¹ 0.0¹ 0.0¹
   Year of Lowest 1977 2002 1994 1990 2007 1992 2009

¹Multiple years of zero snow water equivalent measurements. 
April 2012
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Annie Springs Four Mile Lake
Cold Springs 

Camp

TABLE 4‐4.  Snow Survey Summary for Rogue River Basin Snowcourses

Seven Mile Fish Lake
Big Red 
Mountain

Bigelow Camp



Item Period of 
Record

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Average Wind Speed (mph)1,2 1933‐1980 0.7 0.8 0.9 0.9 0.7 0.7 0.7 0.5 0.4 0.3 0.4 0.6 0.6

Mean Air Temperature (⁰F) 1933‐1980 37.5 42.2 45.6 50.6 57.2 63.7 70.0 68.7 63.2 52.9 43.4 38.3 52.8

Class A Pan Evaporation (in)3 1933‐2003 0.53 1.02 2.26 3.56 5.29 6.54 8.24 6.78 4.05 1.81 0.76 0.44 41.28

Pan Coefficients4 N/A 1.1 0.9 0.7 0.6 0.6 0.6 0.6 0.6 0.8 1.2 1.3 1.2 N/A

Evaporation (in) N/A 0.67 1.00 1.59 2.27 3.35 4.12 5.24 4.34 3.61 2.35 2.21 0.56 31.27

Medford Experimental Station

Lost Creek Lake

T‐8

TABLE 4‐5.  Evaporation and Related Data for Medford, Oregon, and Lost Creek Lake

Evaporation (acre‐feet)5 N/A 148 243 424 634 958 1169 1452 1161 902 529 479 121 8220
¹Wind speed 6 inches above evaporation pan. 
2No record of evaporation and wind speed October through March 1938‐42 and 1970‐80. 
3Updated data available for the Medford Experimental Station on the Western Regional Climate Center website: http://www.wrcc.dri.edu/htmlfiles/westevap.final.html.
4Pan coefficients are based on "Lake Heffner Study." 
5Based on average scheduled pool elevations at Lost Creek Lake. 













































 
 

T‐18 
 

Table 7‐7.  Power Generation Scheduling Procedures for Lost Creek Project. 

GENERATION SCHEDULES 

CENWP‐EC‐HR  BPA Scheduling  Pacific Power 
Scheduling 

Pacific Power 
Dispatcher 

 
 

Lost Creek 
Powerhouse 

       

 

OUTAGE SCHEDULES 

< 2 DAYS 
 

> 2 DAYS 

 
Lost Creek 
Powerhouse 

 

Pacific Power  
Lone Pine  
Substation 

   
Lost Creek 
Powerhouse 

 

Pacific Power  
Lone Pine  
Substation 

 
CENWP‐EC‐HR 

 
 

   
CENWP‐EC‐HR 

 
 

 
BPA Scheduling 

 
 

   
BPA Scheduling 

 
 

 
BPA Outage 
Dispatcher 

 

 

   
BPA Outage 
Dispatcher 

 

 

Pacific Power 
Outage Dispatcher   

   
Pacific Power 

Outage Dispatcher 
 

 

 

EMERGENCY 

Lost Creek Powerhouse 
 

BPA Outage Dispatcher  Pacific Power Outage Dispatcher 

 
Pacific Power Lone Pine 
Dispatcher 
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Table 9‐1.  Forms for Reports Used in the Water Management of Lost Creek Lake. 

Form Number  Description and Disposition 
 
NPP 34A 
September 1976 

 
Lost Creek Project Daily Hydro‐Meteorological and 
Power Data (Initiated at Lost Creek Dam) 

  Copies  3 

  Routing  1 – Engineering Division 
1 – Operations Division 
1 – File at Lost Creek Dam 

  Frequency  Daily 

Distribution will be made by Lost Creek Project. 
 
NPP 315 

 
Monthly Reservoir Regulation, Lost Creek Project 
(Initiated by CENPP) 

  Copies  10 

  Routing  1 – Office, Chief of Engineers 
1 – Northwestern Division 
1 – Operations Division, CENWP 
1 – Hydraulics/Hydrology Branch, CENWP 
1 – Lost Creek Dam 
5 – Outside Agencies 

Distribution will be made by Reservoir Regulation and Water Quality Section, Portland District. 
 
FPC No. 4 
(FPC‐1001) 

 
Monthly Power Plant Report (Initiated at CWNWP) 

  Copies  3 

  Routing  1 – FERC 
1 – Northwestern Division 
1 – Portland District Finance and Accounting 

  Frequency  Monthly 

Distribution will be made b Northwestern Division. 
 
FPC No. 1 
(FPC‐1002) 

 
Annual Report of DOA‐COE to FPC (Initiated by 
CENWP) 

  Copies  5 

  Routing  1 – Office, Chief of Engineers 
1 – Northwestern Division 
1 – FERC 
1 – Bonneville Power Administration 
1 – Portland District Finance and Accounting 

  Frequency  Annual 

Distribution will be made by Finance and Accounting, Portland District. 
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Satellite Picture of Pacific Storm System 

 

 

 

 

 

 

 

Lost Creek Lake 

Satellite Photograph of 
Typical Pacific Storm System 
Source: National Weather Service 
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1.  Probability Curves reflect the maximum, 
pre-flood pool level that can regulate a 5-day 
flood event, with 500 cfs constant outflow.
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Historical Floods

2.  Historical Floods are the maximum 5-day 
flood event of each month.  Flood flows were 
converted to Stroage and plotted on the 
month and day they occured.  Year of flood 
is also shown.

3.  Elevation values were computed from 
storage based on the Water Control Manual 
for Lost Creek Lake.
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Notes:

1.  Probability Curves reflect the maximum, 
pre-flood pool level that can regulate a 7-day 
flood event, with 500 cfs constant outflow.
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Historical Floods

2.  Historical Floods are the maximum 7-day 
flood event of each month.  Flood flows were 
converted to Stroage and plotted on the 
month and day they occured.  Year of flood 
is also shown.

3.  Elevation values were computed from 
storage based on the Water Control Manual 
for Lost Creek Lake.
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Notes:

1.  Probability Curves reflect the maximum, 
pre-flood pool level that can regulate a 10-
day flood event, with 500 cfs constant 
outflow.
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Historical Floods

2.  Historical Floods are the maximum 10-
day flood event of each month.  Flood flows 
were converted to Stroage and plotted on 
the month and day they occured.  Year of 
flood is also shown.

3.  Elevation values were computed from 
storage based on the Water Control Manual 
for Lost Creek Lake.
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