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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.  Changes to individual pages must 
carry the date of revision, which is the Division’s approval date. 

Change 
No. 

Page / 
Paragraph / 
Section 

Statement of Review or Change Approval Date 

Rev. 0 Initial Dorena Water Control Manual Sep 1, 1953 
Rev. 1 Table 11 Revised Reservoir Filling Table and added Evacuation 

Table 
Feb 1970 

Rev. 2 Added 
Appendix 

Added Drought Contingency Plan as Appendix Sept 1992 

Rev. 31 Revised as 
noted. 

Added text due to addition of non-federal hydropower project, 
minor revision to refill and evacuation table, and contact 
information for Regulation Assistance Procedures. The 
following changes were made: 
1. Notice to Users, Table of Revisions, and Regulation
Assistance Procedures updated 
2. Title Page (added revision dates)
3. Table of Contents, all pages
4. Pertinent Data, page viii, add reference to datum
5. Pertinent Data, page x revised, add reference to hydropower
pertinent data 
6. Page 1, Section 1-03, add reference to hydropower
7. Page 2, renumbered and revised Section 1-04.a., added 1-
04.b. 
8. Page 24, added Section 4-13
9. Page 44, added Section 6-02.1, renumbered/added pages
are 44a, 44b 
10. Page 79, revised Section 8-20
11. Page 85, added Section 9-09.1
12. Page 87, added Section 9-13.1
13. Page 88, added Section 9-15.1
14. Table 9 replaced, RO Rating, shows gate restrictions
15. Table 11 renumbered and minor revision noted on table,
now Table 11a and Table 11b 
16. Exhibit A, Drought Contingency Plan labeled Exhibit A by
coversheet 
17. Exhibit B added, Hydropower Project Addendum
18. Exhibit C added, Hydropower Project Sub-Agreement
19. Plate 1, Organization Schematic updated
20. Plate 5, Figure 5, added note no. 4. on gate restrictions
21. Plate 22 added, General Layout of Hydropower Facility

Oct 12, 2016 

Rev. 2 Replaced 
Appendix A 

Comprehensive Update of the Drought Contingency Plan July 28, 2017 
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EMERGENCY REGULATION ASSISTANCE PROCEDURES 
 

In the event that unusual conditions arise during duty hours, contact between Willamette Valley 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: 
 

 
 

 

In addition, the list of staff on call during non-duty hours is updated about once a week, and is provided in the 
after-hours call list provided through the Columbia Basin Telecommunications link at:  
 
http://nwp-wmlocal2.nwp.usace.army.mil/nwp/schedules/www/Portland_District_Weekend_Duty_List 
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nique or when developments occur which necessitate revision of the information and data 

presented in this manual. Any changes in the reservoir regulation plan that affect the authorized 

functions of the reservoirs or otherwise constituted major changes in the approved regulation 

plan, will be submitted through the Northwestern Division (formerly North Pacific Division) 

office, Chief of Engineers, for prior approval. Whenever revisions are made, new pages 

containing the revised material will be printed and issued to each new person or office having a 

copy of this manual. Revised pages will show the date of revision. 

a. Drought Contingency Plan. A drought contingency plan was added as an appendix to

the manual in September 1992 to meet the requirements of ER 1110-2-1941, “Drought 

Contingency Plans”, dated 15 September 1981. The appendix is included as Exhibit A. 

b. Dorena Hydropower Project. In 2016, information related to the Dorena Hydropower

Project was incorporated into this water control manual. In October, 2008, the Federal Energy 

Regulatory Commission issued a license to construct, operate and maintain a hydropower project 

at Dorena Dam, identified as the Federal Energy Regulatory Commission (FERC) Project No. 

11945-001. The FERC License is the official authorization for the facility, and the hydro project 

must remain in compliance with the FERC License. The non-federal hydropower project was 

installed and operations began in December of 2014. The FERC licensee and owner of the 

Hydropower Project as of 2016 is Dorena Hydro, LLC. The operator of the Hydropower Project 

is designated by the Licensee. 

1) The document, Dorena Lake Dam Hydroelectric Project FERC No. 11945,

Addendum to the Water Control Manual, prepared by the Northwest Power Services, Inc., dated 

November 5th, 2013, and updated October 3rd, 2016 by Dorena Hydro LLC or their 

representative in coordination with the USACE, is provided in Exhibit B and was written to be 

used as an addendum to this water control manual. The document provides pertinent data of the 

Hydropower Project, safety and operations emergency contact information, a description of the 

project, data collection and communication networks information for related gages, and 

describes how the Hydropower Project operator coordinates operations with the USACE.  

2) In addition, Dorena Hydro LLC and the Unites States of America, acting by

and through the USACE represented by the Portland District, Corps of Engineers, have entered 

into a Sub-Agreement addressing access, operations and maintenance of the Dorena Hydropower 

Project. The Sub-Agreement was implemented in December 2014 and is provided in Exhibit C. 

3) The Dorena Hydroelectric Project, Operations and Maintenance Manual

(Hydropower Project O&M Manual), prepared by Dorena Hydro, LLC, is another related 

document that is intended to provide direction and guidance to operating personnel in the day-to-

day operation and maintenance of the Hydropower Project. It is a living document that provides 

water management guidelines for environmental compliance (provided in Section 5 of that 

document). For environmental compliance, the project operates under the FERC License, Clean 

Water Act permit from the USACE, state-issued 401 water quality certification, Oregon Water 

Rights, and other state and local permits. Refer to the most recent document for up to date 

information. A copy of the document is located in Portland District Reservoir Regulation & 

Water Quality Section (CENWP-EC-HR). 
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proved by grading, surfacing, placing of guard rails, and installation of an information sign. Rat 

Creek launching ramp, on the north shore of the reservoir near Rat Creek, is served by an access 

road crossing the Oregon Pacific and Eastern Railroad. To make this area safe and usable by 

more than 3 or 4 cars, removal of a small hill which obscures visibility along the railroad will be 

necessary. No work other than cleanup has been done, however, and no further work is 

contemplated by the Portland District at either the overlook or the launching ramp area. A map 

of Dorena Reservoir, locating the public-use areas is shown on plate 6. 

4-13. Hydropower Project. The Hydropower Project, includes an intake structure and 

trashrack, a 120-inch diameter, 433 foot-long penstock that bifurcates into two sections leading 

to either the Kaplan turbine or the Francis turbine, upstream closure valve, a siphon house with 

emergency closure valves, Kaplan guard valve vault, a powerhouse that contains the 6.1 MW 

capacity Kaplan turbine and the 1.4 MW capacity Francis turbine, a tailrace dewatering system, a 

tailrace fish barrier, a rubber dam and outlet training wall. The Francis turbine operates for a 

flow range of 80 cfs to 220 cfs and reservoir levels of El. 779 ft to El. 835 ft, and the Kaplan 

turbine operates for a flow range of 200 cfs to 812 cfs for all reservoir levels (operable from El. 

769.4 ft to El. 835.9 ft). Only one turbine will be operating at any given time; however, an 

exception may occur when transitioning between the two units, which would be for a very brief 

period. The Hydropower Project structures are located on the right hand side (looking 

downstream) of the spillway and stilling basin. The general plan and layout of the Hydroelectric 

Project is provided in Plate 22. The Hydropower Project operation does not alter the day-to-day 

flow release from Dorena and will release flows in accordance with the CENWP-EC-HR flow 

schedules. Exhibit B provides a full detailed description of the hydropower project and the 

purpose and operation of each element of the hydropower project. Section 3 of the Hydropower 

Project O&M Manual (referenced in Section 1-04.b.3 of this manual), provides additional project 

description details.  
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SECTION VI – SEASONAL REGULATION SCHEDULE 

6-01. General. The primary function of Dorena Reservoir is flood risk management (the 
term “flood control” is used in the original water control manual and will be revised to “flood 
risk management” when the entire water control manual is updated). It is regulated so as to 
provide maximum over-all benefits insofar as is possible without jeopardizing the flood-control 
function. Other interests which benefit directly from this multiple-purpose project include 
irrigation, fish life, navigation, pollution abatement, recreation, and hydropower. Economic and 
physical limitations preclude the provision of separate storage capacity for all the above 
functions, necessitating multiple-use of the same storage space for flood-control and 
conservation purposes by means of a proper seasonal regulation schedule. Seasonal variations of 
storage allocations in Dorena Reservoir are entirely feasible because of the seasonal precipitation 
and run-off characteristics of the basin, as described in Section V. 

6-02. For purposes of scheduling regulation of Dorena Reservoir, the year is divided into 
three seasons: (1) major flood season, 1 November through 31 January; (2) conservation storing 
season, 1 February through 19 May; and (3) conservation release season, 20 May through 31 
October. These three functional divisions of the seasonal schedule are illustrated graphically in 
figure 1 of plate 19. Actual regulation and its conformity to this schedule is shown graphically on 
plate 16, the pool elevation hydrograph of Dorena Reservoir since 1950. The total flow releases 
from the reservoir, whether for power or other purposes, are as determined by the CENWP-EC-
HR and are measured at the USGS DORO gage. 

6-02.1. Power Operation. The Hydropower Project will control the Dorena Project flow 
releases up to 812 cfs, generally to generate hydroelectric power. The theoretical flow range 
limits for the turbine units is 80 to 812 cfs. When flow releases mandated by CENWP-EC-HR 
are less than 80 cfs and the powerhouse is not on line, the Hydropower Project operator is 
responsible for flow regulation through the USACE RO gates (see section 9-09.1. for 
hydropower operator responsibilities). While the suggested minimum gate opening (see table 9) 
results in flows greater than 80 cfs, the Hydropower Project will follow the instructions from 
CENWP-EC-HR. In a situation where flow releases are to be less than 80 cfs for prolonged 
periods of time, control may be passed to the USACE until such time flow releases are within the 
operational range of the turbines. 

For flows from 80 cfs to 812 cfs, the Hydropower Project operator will generally have primary 
control of flows and the flow will be released through the Hydropower Project. An exception to 
this is when there is a transition of operations between the Hydropower Project and the 
regulating outlet (RO), at project releases between approximately 812 cfs and 917 cfs. The 
minimum allowable release through the RO is based on the minimum RO gate opening of 0.6 
feet (10% of the total stroke). At this gate opening the flow is limited to the range of 105 cfs (at 
low pool) to 178 cfs (at full pool). If the required project flow above 812 cfs is less than the flow 
at minimum gate opening, then the Hydropower Project assigned flow is limited to 812 cfs minus 
the minimum gate opening flow. Examples of the transition under this situation are provided in 
Section 5.4 of Exhibit B. The USACE will have primary control above 812 cfs. 
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Section 5 of Exhibit B, provides details of how water is to be released for various flow ranges 
and how the hydropower operators communicate with the Lookout Point control room operators 
in making these changes.  

Section 5.5 of Exhibit B provides ramping rate restrictions for flow changes between 80 and 812 
cfs and the Hydropower Project will conform to ramping rates as prescribed in their license 
which are slightly different than those imposed on the USACE. The Hydropower Project will 
operate in this fashion throughout all three seasons described in Section 6-02 of this manual. It 
should be noted that the Hydropower Project has a water right restriction that limits the 
maximum amount of flow through the plant to 812 cfs.  

6-03. Major flood season (1 November through 31 January). A maximum of flood-control space 
is provided in Dorena Reservoir from 1 November through 31 January, the period of maximum 
flood potential. 
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during the low-water season. Recreational usage tends to decrease as the pool is lowered, and 

when substantial conservation releases are made in midsummer, the effect is to shorten the 

recreation season. 

 8-20. Power. The Hydropower Project will use the flow of water that is released through 

Dorena Dam to generate hydroelectric power. There are no generation requirements that would 

require flow releases. See Section 6-02.1 regarding power operations. 

8-21. Mosquito control. The U.S. Public Health Service has indicated that potential 

malaria carrying mosquitoes, Anopheles freeborni, could become established at Dorena 

Reservoir if conditions favoring mosquito production develop. Should the reservoir as presently 

operated become a serious producer of malaria vectors, it may become necessary to inaugurate a 

mosquito control program. Such a program would necessitate the removal or destruction of 

cattails and other water-loving plants in the reservoir area, drainage or treatment of ponded 

stagnant water within the zone of fluctuation, to minimize mosquito production by stranding 

floatage and reducing marginal vegetation. 

8-22. Establishment of a pool fluctuation schedule will be resorted  
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9-09. In addition to the Weather Bureau forecasts, supplementary forecasts are made by 

the Reservoir Regulation Subsection when required. A copy of the 1230Z synoptic surface map, 

as received by the Weather Bureau by facsimile circuit, is obtained each work-day morning. 

Auxiliary weather charts, including plottings of the Air Weather Service rawinsonde at Portland, 

are prepared as needed. Upper air and surface atmospheric conditions are checked frequently by 

means of Service “C” weather teletype reports, which are received in the District Office. Close 

coordination is maintained with the Weather Bureau during flood periods, and when necessary to 

expedite receipt of reports and forecasts a Portland District employee is assigned to the Weather 

Bureau office during critical periods. 

9-09.1. Duties of Hydropower Operator. Duties of the Hydropower Project operator are 

provided in Section 3.3, 4.3, and 5.8 of Exhibit B. There will be an operator on-call 24 hours-a 

day, seven days-a-week. As of 2016, the Corps has determined that the Hydropower Project 

Operator should visit the project no less than 2 times-per-week to visually observe equipment 

and surrounding environment for any changes or issues (Exhibit C, Article IV,1.e.b). The 

operator makes daily visits to perform routine maintenance and monitoring/recording duties. The 

operator has remote access to the plant from a secured off-site location with a dedicated 

computer at their residence. In times of scheduled flow changes, the operator will be on-site to 

assist in that procedure. The operator will monitor water quality for temperature and dissolved 

oxygen using water from the penstocks and will use the water quality aeration system, as needed, 

to increase the dissolved oxygen in the water prior to release into the Row River, as described in 

Section 5.10 of Exhibit B. Additional detail regarding water quality monitoring and reporting, 

and fish observation reporting is provided in Section 5 of the Hydropower Project O&M Manual.  

9-10. Continued reservoir regulation studies. In the interest of obtaining maximum 

benefits from the operation of multiple-purpose reservoirs in the Willamette Basin, a program of 

continuous vigilance and study of each current flood for possible improvements in the regulation 

schedules and rule curves will be conducted by the Reservoir Regulation Subsection. The 

program includes not only flood regulation but also the conservation aspects of reservoir 

regulation. As additional multiple-purpose reservoirs in Willamette Basin become operative, a 

greater significance will be attached to coordinating the regulation of Dorena Reservoir with 

these new projects, a matter to be given full consideration on the basis of actual operating 

experience. Improvements in forecasting technique and new developments in reservoir 

regulation will be watched and analyzed for possible application to regulation of 
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recording stations. The pool elevation recorder is located on the top of the dam and is equipped 

with a transmitting device using self-synchronizing motors so that a continuous record of pool 

elevation is received in the adit control room. An upstream gage located above the reservoir 

provides an index to the inflow, and a downstream station 2 miles below the dam records the 

reservoir outflow. The fourth station, located on Coast Fork near Goshen, is the key downstream 

control point for the flood control of Dorena and Cottage Grove Reservoirs. Location, elevation, 

and area tributary to these stations is shown on plate 2.  

9-13.1. Powerhouse and Associated Gaging Stations. A gaging station has been installed 

by the licensee and is approximately 300 feet downstream of the powerhouse on the north side of 

the river. The gage is a pressure transducer located in a wet well. Section 4.1.3 of Exhibit B 

discusses the operation and maintenance of this new station. Water quality gages measure 

temperature, turbidity, and dissolved oxygen at three locations; in the powerhouse, in the 

tailrace, and 0.25 miles downstream of the dam. Additional information on these gages and 

transmission of this data are provided in Section 5.2.2 of the Hydropower Project O&M Manual. 

9-14. The U.S. Geological survey has the responsibility of maintaining and operating the 

water stage recorders. Personnel of that agency service and repair the instruments, change the 

charts, meter the streams, and process the data. The Dorena damtender, in addition to collecting 

and transmitting the water stage data to the Reservoir Regulation Subsection through the Upper 

Willamette Valley Project Office, has the responsibility of making occasional inspections of the 

stations. Any serious malfunctioning should be reported promptly to the Portland District Office, 

or to field personnel of the Geological Survey. Data from both the reservoir station and the 

stream gaging stations are published by the Geological Survey in annual water supply papers. 

Tables 13, 14, and 15 are rating tables for the three stream gaging stations, and table 16 is the 

rating table for the station on Willamette River at Eugene. 

9-15. Collection and transmission of data. The following data are to be obtained by the 

Dorena damtender on a routine basis each morning and transmitted to the Upper Willamette 

Valley Project Office each work day for forwarding to the Reservoir Regulation Subsection: 

a. Dorena Reservoir. Reservoir pool elevation and tendency, storage, reservoir

outflow, 24-hour precipitation by 6-hour period, and current weather. Also other data, when 

significant, such as temperature and depth of snow on ground. 

b. Pitcher Creek. Stage and discharge of Row River above Pitcher Creek.
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c. Culp Creek. Current weather and 24-hour precipitation.

9-15.1. Data Collection for Hydropower Project. Section 4.0 of Exhibit B discusses data 

collection and communication networks for the power plant flow meter and for the gaging station 

installed approximately 300 feet downstream of the discharge point of the hydroelectric plant. 

Additional details of data collection, monitoring, reporting, and maintenance of the gages are 

provided in Section 5.2.2 of the Hydropower Project O&M Manual. 

9-16. The following data are obtained by the Cottage Grove damtender on a routine basis 

each morning and transmitted to the Upper Willamette Valley Project Office each day for 

forwarding to the Reservoir Regulation Subsection: 

a. Cottage Grove Reservoir. Reservoir pool elevation and tendency, storage,

reservoir outflow, 24-hour precipitation by 6-hour period, and current weather. Also, other 

information when significant. 

b. London. Stage and discharge of Coast Fork Willamette River at London.

c. Blackbutte. Current weather and 24-hour precipitation.

9-17. The following data, in addition to those received from Dorena, Cottage Grove, and 

Fern Ridge Dams, are obtained by the Upper Willamette Valley Project Office on a routine basis 

each work-day morning and forwarded to the Reservoir Regulation Subsection. 

a. Eugene. Stage of Willamette River at Eugene.
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Pool Pool
Elevation Elevation

Feet 0.1 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.6 4 4.5 5 5.5 6 Feet
760 14 27 55 84 110 138 165 193 220 247 273 300 330 358 384 415 480 555 620 690 750 830 760
761 14 27 57 86 113 141 169 197 225 253 279 306 337 366 392 423 490 566 635 708 773 860 761
762 15 28 58 88 116 145 173 202 230 258 285 313 343 373 399 430 501 578 650 726 798 890 762
763 15 29 59 90 118 148 176 206 235 264 291 319 349 380 407 435 512 589 664 743 818 917 763
764 15 29 61 92 121 151 180 210 240 269 297 325 355 387 415 446 522 600 676 759 837 943 764
765 16 30 63 94 124 154 183 214 245 274 303 331 362 394 422 454 532 611 690 775 867 969 765
766 16 31 64 96 126 157 186 218 249 279 309 337 368 401 429 461 542 622 704 791 876 992 766
767 16 31 65 97 128 160 190 222 254 276 315 343 375 407 437 469 551 633 717 807 895 1015 767
768 16 32 66 99 130 163 193 226 259 290 320 346 381 414 444 476 561 644 730 823 912 1037 768
769 16 32 67 101 133 166 196 230 264 295 326 354 387 420 451 484 570 654 742 838 928 1068 769
770 16 34 68 103 135 169 200 234 268 299 330 359 393 427 458 491 580 664 754 853 946 1077 770
771 17 34 69 105 137 172 203 238 273 304 336 365 399 434 465 498 589 675 766 866 965 1090 771
772 17 35 71 106 140 175 206 242 277 308 341 370 405 440 472 506 598 685 778 880 980 1116 772
773 17 35 72 107 143 177 209 245 281 313 346 376 411 446 479 513 607 693 790 894 996 1135 773
774 17 36 73 109 145 180 213 249 288 315 351 381 417 453 486 520 616 705 802 908 1012 1143 774
775 17 36 74 111 147 183 216 253 290 323 357 386 423 459 493 527 625 715 813 921 1028 1170 775
776 17 37 75 113 148 189 219 259 294 328 362 392 428 466 499 535 634 724 825 934 1043 1187 776
777 18 37 76 116 150 188 222 259 298 332 366 397 434 472 506 542 643 734 836 947 1057 1203 777
778 18 38 77 116 153 190 225 263 302 336 371 403 440 478 513 549 661 744 847 960 1071 1219 778
779 18 33 74 120 168 193 230 272 311 352 408 408 446 484 519 556 659 753 867 973 1086 1236 779
780 18 39 79 118 157 196 231 270 310 345 381 413 452 490 525 563 668 762 868 985 1099 1250 780
781 18 39 80 120 168 198 234 274 314 349 386 418 458 498 532 570 676 771 878 998 1113 1266 781
782 18 40 81 122 160 200 237 277 318 364 390 423 463 502 538 577 684 780 889 1010 1140 1280 782
783 19 40 82 124 163 203 239 281 321 358 395 428 466 508 545 584 692 790 900 1021 1140 1296 783
784 19 41 83 125 165 206 242 284 325 362 400 433 474 527 552 590 700 800 910 1032 1153 1310 784
785 19 41 84 126 167 208 245 287 328 366 406 438 479 520 558 597 708 809 920 1044 1166 1324 785
786 19 42 85 127 168 210 247 290 332 370 409 443 485 526 565 604 716 818 930 1055 1179 1337 786
787 19 42 86 128 170 213 250 293 336 374 414 448 490 532 571 610 724 827 940 1066 1191 1350 787
788 20 43 87 130 172 215 253 296 340 378 418 453 496 538 577 617 732 835 950 1077 1203 1363 788
789 20 47 80 138 184 223 256 311 344 382 423 458 501 544 584 624 739 845 960 1087 1215 1377 789
790 20 44 89 133 176 219 258 303 347 386 428 463 506 549 590 630 746 854 969 1098 1227 1390 790
791 20 44 90 134 178 222 261 306 350 390 432 458 512 555 595 637 754 863 979 1109 1239 1403 791
792 21 45 91 135 180 224 264 309 354 394 436 473 517 560 602 644 763 871 989 1119 1251 1416 792
793 21 45 92 137 182 226 267 312 357 398 440 478 523 565 608 650 769 879 998 1130 1263 1428 793
794 21 45 93 138 183 228 269 315 360 402 445 482 528 571 614 657 777 888 1008 1140 1274 1440 794
795 21 46 94 139 185 230 272 318 364 406 449 486 534 577 620 663 784 897 1018 1150 1285 1452 795
796 22 46 94 141 187 232 275 321 367 410 454 491 538 583 626 669 791 906 1027 1160 1296 1465 796
797 22 47 95 142 188 235 277 324 370 414 458 496 543 588 632 676 799 915 1037 1171 1307 1476 797
798 22 47 96 143 190 237 279 327 374 418 462 500 549 594 638 682 806 923 1046 1181 1318 1487 798
799 22 47 97 144 191 239 282 330 377 421 466 505 554 599 644 688 813 931 1055 1191 1329 1499 799
800 23 48 97 145 193 241 286 333 380 425 470 510 559 604 650 694 820 940 1065 1200 1340 1510 800

Notes: 1. Elevations reference the Dorena Project datum (approximately NGVD29). Minimum Flood Control Pool Elevation: 770.5 Feet SHEET 1 OF 2

Conversion from the project datum (approximately NGVD29) to NAVD88 not determined at this time. Maximum Flood Control Pool Elevation: 860 Feet
2. Flow data in this table is unchanged from Table 9 of the Dorena Water Control Manual dated 1953. RO Invert Elevation: 739 Feet

   Avoid operating in this range. Gate openings from 0.01 to 0.59 and 4.81 to 5.99 violate gate opening operating criteria.
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Pool Pool
Elevation Elevation

Feet 0.1 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.6 4 4.5 5 5.5 6 Feet
801 23 48 98 147 194 243 287 336 384 428 474 515 564 609 655 700 828 948 1073 1210 1350 1522 801
802 23 48 98 148 196 245 289 338 387 432 478 519 568 615 661 706 835 956 1082 1220 1361 1533 802
803 23 48 99 149 197 247 292 341 390 436 482 523 573 620 667 712 842 964 1091 1230 1372 1544 803
804 23 48 100 150 199 248 294 343 393 439 486 528 578 625 673 719 849 972 1100 1239 1383 1555 804
805 24 49 100 151 200 250 296 346 396 443 490 532 583 630 679 725 856 980 1109 1249 1393 1566 805
806 24 49 101 152 202 252 298 349 399 446 494 536 588 635 685 731 863 989 1118 1258 1401 1577 806
807 24 50 102 153 205 255 300 352 402 450 498 540 593 640 690 738 870 997 1128 1268 1414 1587 807
808 24 50 103 154 205 257 305 355 405 455 502 545 596 645 696 744 877 1005 1137 1277 1424 1598 808
809 24 50 103 155 207 258 306 358 408 456 506 549 603 651 702 750 883 1013 1145 1288 1434 1608 809
810 24 51 104 156 208 260 308 360 411 460 510 554 608 656 708 756 890 1021 1153 1295 1444 1618 810
811 25 51 104 157 209 261 310 363 414 464 513 558 613 661 713 762 897 1029 1162 1304 1454 1628 811
812 25 52 105 158 210 263 312 365 417 467 517 562 618 666 718 768 903 1037 1170 1313 1464 1638 812
813 25 52 105 159 212 265 314 368 420 471 520 566 622 671 724 774 910 1044 1179 1322 1474 1648 813
814 25 53 106 160 213 267 316 370 423 474 524 570 627 676 730 780 917 1052 1188 1331 1484 1658 814
815 25 53 107 161 214 268 318 373 425 477 528 575 631 681 735 786 924 1060 1197 1340 1494 1668 815
816 25 53 108 162 215 270 320 375 428 480 532 579 636 686 741 792 930 1068 1206 1349 1504 1678 816
817 26 54 108 163 217 271 323 378 431 484 535 583 640 691 746 798 937 1075 1213 1358 1513 1688 817
818 26 54 109 164 218 273 324 380 434 487 539 587 645 695 742 804 943 1083 1222 1367 1523 1698 818
819 26 54 110 165 219 275 327 383 437 490 543 591 650 700 758 810 950 1091 1230 1375 1533 1707 819
820 26 54 110 165 220 276 329 385 439 493 546 596 655 705 764 815 955 1099 1239 1384 1543 1716 820
821 27 55 111 166 222 277 331 387 442 497 550 600 659 710 769 821 963 1107 1248 1393 1552 1728 821
822 27 55 111 167 223 279 333 390 445 500 554 603 664 715 774 827 969 1114 1256 1401 1562 1736 822
823 27 55 112 168 224 280 335 392 447 504 557 607 669 720 779 833 975 1122 1263 1410 1571 1745 823
824 27 56 112 169 225 282 337 394 450 507 560 611 673 725 784 839 982 1129 1271 1418 1581 1754 824
825 27 56 112 170 227 284 339 396 453 510 563 615 678 729 790 845 988 1137 1280 1427 1590 1764 825
826 27 56 113 171 228 285 341 398 455 513 567 620 682 734 795 850 994 1144 1288 1438 1599 1773 826
827 28 56 114 172 229 287 343 401 458 516 571 624 686 739 801 855 1000 1152 1296 1444 1608 1785 827
828 28 57 114 173 230 288 345 403 460 519 575 628 690 743 806 861 1006 1159 1304 1452 1618 1792 828
829 28 57 115 173 231 289 347 405 463 522 578 632 695 748 811 867 1013 1169 1312 1460 1627 1801 829
830 28 57 115 174 232 290 349 408 466 525 581 636 700 753 816 873 1019 1174 1320 1469 1636 1810 830
831 28 57 115 175 233 292 351 410 468 528 585 640 704 758 822 879 1025 1182 1328 1477 1645 1819 831
832 28 58 116 176 234 294 353 412 470 530 588 644 708 762 828 885 1031 1190 1336 1485 1655 1828 832
833 29 58 117 177 236 295 355 414 473 533 591 647 713 767 833 890 1038 1197 1344 1493 1663 1837 833
834 29 58 118 177 237 296 357 416 476 536 595 651 717 771 838 896 1044 1204 1362 1501 1672 1846 834
835 29 59 118 178 238 297 358 418 478 540 598 655 721 776 843 901 1050 1212 1368 1510 1681 1855 835
836 29 59 119 179 239 299 360 421 480 543 601 659 726 780 849 907 1056 1219 1372 1518 1690 1864 836
837 29 59 119 180 240 300 362 423 483 546 604 663 730 785 854 913 1062 1226 1376 1526 1699 1873 837
838 29 59 120 180 241 302 364 419 485 549 607 666 735 790 859 918 1078 1233 1384 1534 1708 1882 838
839 29 59 120 181 242 303 366 427 487 552 610 670 739 794 864 924 1084 1241 1391 1542 1717 1891 839
840 30 60 121 182 243 305 368 429 490 555 614 674 744 799 869 930 1090 1248 1399 1550 1725 1900 840

Notes: 1. Elevations reference the Dorena Project datum (approximately NGVD29). Minimum Flood Control Pool Elevation: 770.5 Feet SHEET 2 OF 2
Conversion from the project datum (approximately NGVD29) to NAVD88 not determined at this time. Maximum Flood Control Pool Elevation: 860 Feet

2. Flow data in this table is unchanged from Table 9 of the Dorena Water Control Manual dated 1953. RO Invert Elevation: 739 Feet

   Avoid operating in this range. Gate openings from 0.01 to 0.59 and 4.81 to 5.99 violate gate opening operating criteria.
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Table 9, Sheet 2 of 2

Discharge in CFS

Regulating Outlet Rating Table for Dorena Dam
One Service Gate in Operation

Revised October 12, 2016







Table 11a. Dorena Reservoir Seasonal Filling Schedule 
 

Elev. (ft), Storage (acre-ft) 
Date February March April May 

  Elev. Storage Elev. Storage Elev. Storage Elev. Storage 
                  

31-Jan 770.50 7,094       
          
1 770.50 7,094 795.17 23,935 812.62 42,581 825.35 60,626 
2 771.63 7,695 795.83 24,537 813.10 43,183 825.72 61,227 
3 772.75 8,297 796.49 25,138 813.58 43,784 826.09 61,829 
4 773.84 8,898 797.14 25,740 814.05 44,386 826.46 62,430 
5 774.91 9,500 797.78 26,341 814.51 44,987 826.82 63,032 
          
6 775.96 10,101 798.41 26,943 814.98 45,589 827.18 63,633 
7 776.99 10,703 799.03 27,544 815.43 46,190 827.54 64,235 
8 778.00 11,304 799.65 28,146 815.89 46,792 827.90 64,836 
9 778.99 11,906 800.25 28,747 816.34 47,393 828.25 65,438 

10 779.96 12,507 800.85 29,349 816.78 47,995 828.60 66,039 
          

11 780.91 13,109 801.44 29,950 817.23 48,596 828.95 66,641 
12 781.84 13,710 802.03 30,552 817.66 49,198 829.30 67,242 
13 782.75 14,312 802.61 31,153 818.10 49,799 829.64 67,844 
14 783.64 14,913 803.18 31,755 818.53 50,401 829.98 68,445 
15 784.51 15,515 803.75 32,356 818.96 51,002 830.32 69,047 
          

16 785.37 16,116 804.31 32,958 819.39 51,604 830.66 69,648 
17 786.21 16,718 804.87 33,559 819.81 52,205 831.00 70,250 
18 787.03 17,319 805.42 34,161 820.23 52,807 831.33 70,851 
19 787.83 17,921 805.96 34,762 820.64 53,408 831.66 71,453 
20 788.63 18,522 806.51 35,364 821.05 54,010 832.00 72,054 
          

21 789.40 19,124 807.04 35,965 821.46 54,611   
22 790.17 19,725 807.57 36,567 821.86 55,213   
23 790.92 20,327 808.10 37,168 822.26 55,814   
24 791.66 20,928 808.62 37,770 822.66 56,415   
25 792.38 21,530 809.14 38,371 823.05 57,017   
          

26 793.10 22,131 809.65 38,973 823.44 57,618   
27 793.80 22,733 810.16 39,574 823.83 58,220   
28 794.49 23,334 810.66 40,175 824.21 58,821   
29   811.16 40,777 824.60 59,423   
30   811.65 41,378 824.97 60,024   
31   812.14 41,980     
          

Notes: 
1. Pool elevation and corresponding storage applicable to 0000 (12:00 a.m.) observation. 
2. In leap years reservoir will be one day ahead of above schedule after 28 February. 
3. For 01 Feb through 19 May, filling rate = 601 acre-feet/day = 303 cfs/day. 
4. For the 2016 revision, the time of storage applicable is changed from 0730 to 0000.  

Revised October 12, 2016



Table 11b. Dorena Reservoir Seasonal Evacuation Schedule 
 

Elev. (ft), Storage (acre-ft) 
Date September October November December 

  Elev. Storage Elev. Storage Elev. Storage Elev. Storage 
         

31-Aug 832.00 72,054       
         

1 832.00 72,054 810.60 40,106 770.50 7,094   
2 831.41 70,989 809.71 39,042     
3 830.81 69,924 808.80 37,977     
4 830.21 68,859 807.87 36,912     
5 829.61 67,794 806.94 35,847     
         

6 829.00 66,729 805.98 34,782     
7 828.38 65,664 805.01 33,717     
8 827.76 64,600 804.03 32,652     
9 827.12 63,535 803.02 31,587     

10 826.48 62,470 802.00 30,522     
         

11 825.83 61,405 800.96 29,457     
12 825.17 60,340 799.90 28,392     
13 824.50 59,275 798.81 27,327     
14 823.82 58,210 797.70 26,263     
15 823.14 57,145 796.56 25,198     

         
16 822.44 56,080 795.39 24,133     
17 821.73 55,015 794.18 23,068     
18 821.01 53,950 792.95 22,003     
19 820.28 52,885 791.67 20,938     
20 819.54 51,821 790.36 19,873     

         
21 818.78 50,756 789.00 18,808     
22 818.02 49,691 787.60 17,743     
23 817.25 48,626 786.15 16,678     
24 816.46 47,561 784.66 15,613     
25 815.66 46,496 783.11 14,548     

         
26 814.85 45,431 781.49 13,484     
27 814.03 44,366 779.82 12,419     
28 813.20 43,301 778.08 11,354     
29 812.35 42,236 776.29 10,289     
30 811.48 41,171 774.43 9,224     
31   772.50 8,159     

         
Notes: 
1. Pool elevation and corresponding storage applicable to 0000 (12:00 a.m.) observation. 
2. For 01 Sep through 31 Oct, evacuation rate = 1,065 acre-feet/day = 537 cfs/day. 
3. For the 2016 revision, the time of storage applicable is changed from 0730 to 0000. 

Revised October 12, 2016
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1.0 Introduction. 
  
 1-01. Purpose. The purpose of this document is to provide a drought contingency plan (DCP) 
for USACE reservoirs in the Willamette Valley Project.  
  
 1-02. Requirements. This DCP for the Willamette Valley Project meets the requirements of 
ER 1110-2-1941, Development of Drought Contingency Plans, dated 15 September, 1981. 
Engineering Regulation (ER) 1110-2-240, Water Control Management, dated 30 May 2016, 
Section 2-3.i, states that water control management policies and procedures, including project 
regulation, shall be evaluated for adaptation to climate change. A vulnerability assessment by the 
USACE, summarized in two reports, the 2011 and 2012 USACE Climate Change Adaptation 
Plans and Report, dated September 2011, and June 2012, respectively, identified drought as a 
source of continuing vulnerability in the future. Updated policy and guidance regarding DCP 
updates to account for climate change is planned as stated in the CWTS1 Report 15-15, USACE 
Drought Contingency Planning in the Context of Climate Change, U.S. Army Corps of 
Engineers: Washington DC, dated September 2015 (Pinson et al., 2015).  
 
 1-03. Background. This 2017 DCP update provides a description of historical droughts, 
drought signals and indicators, drought trends in the context of climate change, water uses and 
availability, flow and drought management for the Willamette Valley Project, and addresses 
coordination and communications to take place during a drought situation. This DCP will be 
included as an exhibit to the Willamette Master Manual and the individual water control manuals 
upon approval. As of 2017, the Willamette Master Manual draft, dated March 2015, is awaiting 
the updated NEPA documentation on the operations and maintenance of the Willamette Valley 
Project. 
 
 1-04. Responsibilities. The Portland District Reservoir Regulation & Water Quality Section 
(CENWP-EC-HR) is responsible for preparation, revision, and implementation of the DCP. The 
Northwestern Division Water Management, Columbia Basin (CENWD-PDW) is responsible for 
oversight and approval of this DCP. 
 
2.0 Authorities 
 
The following list of authorities is pertinent to the preparation of drought contingency plans and 
drought related activities:  
 

• Section 6 of the Flood Control Act of 1944, 33 U.S.C. § 708, provides authority for the 
Secretary of the Army to enter into agreements for surplus water with states, 
municipalities, private concerns, or individuals at such prices and on such terms as he 
may deem reasonable for domestic, municipal, and industrial uses (but not for crop 
irrigation), for surface water that may be available at any reservoir under the control of 
the Department of the Army, and provides adequate authority to permit temporary 
withdrawal of water from USACE projects to supplement normal supplies. 

1 “CWTS” is Civil Works Technical Series 
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• Flood Control Act of 1941, Pub. L. No. 84-99, 33 U.S.C. § 701n, as amended by Section 
82 of the Water Resources Development Act of 1974, Pub. L. No. 93-251, grants the 
Chief of Engineers discretionary authority to provide emergency supplies of clean water. 
Work under this authority requires a request from the governor of the affected state. This 
law authorizes an emergency fund to be expended in preparation for emergency response 
to natural disasters, including drought, and authorizes the Chief of Engineers to perform 
emergency work and to provide emergency supplies of clean water on such terms as he 
determines to be advisable as a result of drought. 

• Pub. L. No. 95-51, Disaster Relief Act of 1974 Appropriations Act, amended the Flood 
Control Act of 1941 to provide for disaster relief, and authorized the Secretary of the 
Army to construct wells and transport water to farmers, ranchers, and political 
subdivisions within areas determined to be drought distressed.  

• The National Drought Policy Act of 1998, Pub. L. No. 105-199, established the National 
Drought Policy Commission to provide advice and recommendations on creation of an 
integrated coordinated Federal policy designed to prepare for and respond to serious 
drought emergencies.  

• ER 1110-2-1941, Development of Drought Contingency Plans, dated 15 September 1981, 
provides policy and guidance for the preparation of drought contingency plans as part of 
the USACE over-all water management activities.  

• ER 1110-2-240, Water Control Management, dated 30 May 2016, describes the policies 
and procedures to be followed in water management activities, including special 
regulations to be conducted during droughts. It also sets the responsibility and approval 
authority in development of water control plans.  

• ER 500-1-1, Emergency Employment of Army and Other Resources, dated 30 September 
2001, prescribes policies for the Civil Emergency Management Program of the USACE 
under the Flood Control Act of 1941. Section II of this ER describes the policy for the 
USACE to provide assistance during drought, the level of assistance authorized in 
providing emergency water, and funding procedures for emergency water activities.   

• ER 405-1-12, Real Estate Handbook, dated 20 November 1985, provides guidance for 
issuing an appropriate real estate instrument for water withdrawal users who will be 
installing water lines or other facilities or equipment. 

• EM 1110-2-3600, Management of Water Control Systems, 30 November 1987 requires 
that the drought management plan be incorporated into the project water control manuals 
and master water control manuals. It also provides guidance in formulating strategies for 
project regulation during droughts.  

 
The USACE Institute for Water Resources, Water Supply Handbook, Report 96-PS-4, dated 
December 1998, Chapter 2, provides the authorities, policies and procedures for the different 
types of water during a drought. This includes storage costs, restrictions, disaster relief, 
emergency water supply planning and other water uses during a state of emergency, including 
drought conditions. 
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3.0 Droughts 
  

3-01. Definition of Drought. The CWTS report 15-15 (referred to in Section 1-02), classifies 
three types of drought: meteorological, agricultural, and hydrologic. Socioeconomic and 
ecological droughts are other types described by the National Drought Mitigation Center. These 
types of droughts are described follows: 
 

• Meteorological drought is a period of months to years in which precipitation is below 
normal. It can be accompanied by above-normal temperatures and other factors. It can 
precede and cause the other types of drought.  

• Agricultural or soil-moisture drought is a period with dry soils which can reduce crop 
production and plant growth. Soil-moisture drought can result from below-normal 
precipitation, above-normal evaporation, or intense but less-frequent precipitation events. 
Susceptibility to soil-moisture drought can depend on crop or vegetation type.  

• Hydrologic drought refers to a period when river streamflow and water storages in 
aquifers, lakes and reservoirs fall below long-term mean levels. It can develop slowly as 
stored water is used but not replenished.  

• Socioeconomic droughts occur when the demand for an economic good exceeds supply 
as a result of a weather-related shortfall in water supply. The supply of economic goods, 
such as water, forage, food grains, fish and hydropower depends on weather. Because of 
the natural variability of climate, water supply is ample in some years, but not able to 
meet human and environmental needs in other years.  

• Ecological drought is a prolonged and widespread deficit in naturally available water 
supplies, which include changes in natural and managed hydrology and create multiple 
stresses across ecosystems.  

 
 3-02. Historical Oregon Droughts. Droughts in Oregon occur in all parts of the state and in 
both winter and summer months. The region east of the Cascade Mountain Range is the most 
vulnerable to drought with localized risks statewide where climate is influenced by local 
topographical features. Water is often in short supply in much of Oregon during the low flow 
months of July through September. Figure 3-1 is reproduced from the draft Willamette Master 
Manual, dated March 2015, which shows the low precipitation during the summer months 
compared to the rest of the year. This condition has been described as Oregon's seasonal 
"drought". Droughts appear to be cyclic and can have an effect on the economy, particularly on 
the hydropower and agricultural sectors. Environmental consequences include insect infestations 
in forests and reduced water availability for endangered fish. Severe drought conditions have 
preceded major forest fires. Water allocation continues to be controversial.  
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Figure 3-1. Willamette Basin Monthly Precipitation 

 
 
Eight significant hydrologic drought periods have occurred in Oregon since 1900 (Oregon 
Emergency Management Plan, Natural Hazards Mitigation Plan, Drought Chapter, February 
2012, and the 2015 Drought After Action Report for Portland District Reservoir Operations.).  

 
1904-1905: Drought period of about 18 months 
1917-1931: Very dry period punctuated by brief wet spells (1920-21, 1927) 
1939-1941: Three year intense drought 
1976-1977: Brief, but intense statewide drought 
1985-1994: Generally dry period, with statewide droughts in 1992 and 1994 
2001-2002: Second most intense drought in Oregon’s history 
2005: Drought affected at least eleven of Oregon’s thirty-six counties 
2015: El Niño brought dry and very warm conditions from February thru October 

 
The most recent drought year occurred in water year 2015, and was a low water year for the 
history books with record low snowpack and streamflows along with record high temperatures 
that combined to create drought conditions across Oregon.  
 
Based on the Oregon Surface Water Supply Index (SWSI) (see section 3-04.c), water year 2014 
began quite dry, became normal in June and July, and then became dry again in September, 
resulting in an extremely dry start to water year 2015. The 2015 statewide snowpack set new 
record lows, replacing the previous low-snow years of 1977, 1981, 1992 and 2005. Many snow 
sites set records for the lowest peak snowpack and earliest melt-out date since measurements 
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began. Figure 3-2 shows the relative, state-wide peak annual snowpack for each water year, 1981 
through 2015, showing that 2015 was the lowest for this period.  
 
For the period May 2015 through July 2015, Oregon recorded the warmest average temperatures 
since 1895 when record keeping began. By 1 September 2015, the SWSI for the entire state 
ranged from -1.65 to -3.78 (recalibrated as of September 2016), with the Willamette Basin at 
3.78. By the end of September, the U.S. Drought Monitor showed the Willamette Basin to be in a 
D2 Severe Drought condition and 25 of Oregon’s 36 counties had requested and received 
drought declarations from the Governor. Reservoirs fell to unprecedented levels, irrigators 
stopped irrigation early in the season, and some cities implemented water restrictions.  
 

 
Source: Drought Annex, State of Oregon Emergency Operations Plan, January 2016 

 
Figure 3-2. Peak Annual Oregon Snowpack 1981-2015 

 
  
3-03. Drought Signals and Indicators. A key to understanding the impacts of a drought is to 
evaluate the specific components of the hydrologic cycle. Precipitation and snow can be 
considered the carrier of the drought signal, while hydrologic processes such as snowpack 
accumulation and melt, runoff, evaporation rates, soil moisture, streamflow magnitudes, and 
groundwater content and flow can be viewed as the indicators revealing the drought presence.  
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The El Niño Southern Oscillation Index (ENSO) refers to the cyclical conditions that occur 
across the equatorial Pacific Ocean due to natural interactions between the ocean and 
atmosphere. El Niño is the warm phase of the ENSO cycle and the La Niña, is the cool phase. A 
major El Niño event generally occurs every 3 to 7 years and tends to bring drier winters to the 
Pacific Northwest which could signal a potential drought. La Niña conditions in the Pacific 
Northwest are often, but not always, characterized by cold air temperatures starting in November 
and December, high snowpack conditions in the mountains and low elevation snowfall in the 
valleys, and reduced snowmelt in the mountains until late spring. 
 
There does not appear to be a viable connection with ENSO for short term or sustained drought 
for Western Oregon. The overall warm signal for the Pacific Northwest during ENSO is 
marginal for Western Oregon at best. El Niño warmth may suggest higher snow levels, 
producing a less reliable snowmelt in the spring, which could be a factor for refill of the 
reservoirs. The La Niña (ENSO) phase, does lean wetter for the Willamette and might be 
considered to not produce a drought situation; however, caution should be used when 
considering the use of ENSO, as the resolution in climate models is low, there are lots of 
uncertainty, and the opposite of what might be expected in a La Niña or El Niño year does occur. 
 
A discussion of the up-to-date ENSO status is issued monthly by NOAA’s Climate Prediction 
Center and the International Research Institute for Climate and Society. The discussions and data 
can be accessed at the Climate Prediction Center’s website provided in the Weblinks section of 
this document.  
 
 3-04. Drought Monitoring and Climate Forecasts. The United States Department of 
Agriculture (USDA) and the Natural Resources Conservation Service (NRCS) provide climate 
forecasts that include indicators of drought. Regulators monitor and use these to aid in making 
water management decisions.  
 

a. USDA Drought Monitor. The USDA provide maps, data, and forecasts related to 
drought through the Drought Monitor website. The U.S. Drought Monitor is a weekly product 
that provides a general summary of current drought conditions. Various indices, outlooks, field 
reports, and news accounts are reviewed and synthesized. Policymakers and the media use the 
information in discussions of drought and in allocating drought relief. The Drought Monitor 
provides a color coded map of the U.S. that shows levels of drought intensities by region. The 
Drought Monitor Update Report for Oregon can be accessed at the weblink provided in the 
Weblinks section of this document.  

 
b. Natural Resources Conservation Service Oregon. The NRCS Oregon provides snow 

and precipitation data for current water year, water supply outlook reports, climate, and soil 
moisture/temperature data for their SNOTEL sites. Snow survey products and water supply 
outlook reports for Oregon are provided through maps and graphs, and can be accessed at the 
weblink provided in the Weblinks section of this document.  
 
The water supply outlook reports include the Oregon Basin Outlook Report, streamflow forecast 
tables and maps, daily water supply forecasts, reservoir reports, and the Surface Water Supply 
Index. The Oregon Basin Outlook Report provides a monthly update (January through June) of 
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the water supply for select basins across Oregon and includes the current status of the snowpack 
and long term water supply forecasts. 
 

c. Drought Severity. Drought is typically measured in terms of water availability in a 
defined geographical area. It is common to express drought with a numerical index that ranks 
severity. NOAA uses the Palmer Drought Severity Index that provides data back to 1900. Most 
federal agencies use the Palmer Method. This method uses precipitation, runoff, evaporation, and 
soil moisture as variables. Because the method does not use snowpack as a variable, the Palmer 
index does not provide an accurate indication of drought in the Pacific Northwest and Oregon; 
however, it can be useful because of its long term historical record of wet and dry conditions 
back to 1900.  

 
The Oregon Water Resources Department uses the Surface Water Supply Index (SWSI) to help 
assess drought conditions. The SWSI is developed by the NRCS. The SWSI is calculated using 
mountain snowpack, precipitation, reservoir storage, and streamflow data to predict the 
anticipated water availability for the upcoming year. The SWSI scale measures anticipated water 
supply by drainage basin, ranging from a +4.1 representing extremely wet conditions to -4.1, 
representing extremely dry conditions. The SWSI calculations use different equations for each 
month, all available data, an objective method to determine coefficients, and a 5-month running 
average to smooth the effects between months. Figure 3-3 shows the 14 river basins within 
Oregon used to evaluate state-wide drought conditions. The up-to-date and historic SWSI values 
can be accessed at the weblink provided in the Weblinks section of this document.   
 
 

 

 
Figure 3-3. Oregon River Basins to Evaluate Drought Conditions  

 
 
 3-05. Drought in the Context of Climate Change. Drought contingency plans are a critical 
element of flexible water management when combined with water control manuals and the 
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operation deviation process. The following describes efforts to include climate change in DCPs, 
climate and streamflow projections in Oregon, and implications to future operations of the 
Willamette Valley Project.  

 
 a. Drought Contingency Planning for Climate Change. The CTWS Report 15-15, contains an 
overview of climate change and drought in the U.S. to aid in planning for current and future 
droughts at USACE projects. As of 2017, the report may be accessed at the weblink provided in 
the Weblinks section of this document. Table 1 of the CTWS Report 15-15, shows that the 
prediction for the Northwest is for a possible increase in summer drought conditions, and 
increased hydrologic drought due to changes in mountain snowpack. Appendix B of the report 
provides a summary of the climate change impacts for six regions in the U.S., including the 
Northwest.   
 

b. Climate and Streamflow Projections. The report prepared for the CENWP by the Oregon 
Climate Change Research Institute, Historical Trends and Future Projections of Climate and 
Streamflow in the Willamette Valley and Rogue River Basins, dated June 2015 and revised 
March 3, 2016, examines observed changes in temperature, precipitation, snowpack, and 
streamflow in the Willamette and Rogue River Basins, provides projections of the future changes 
of these variables based on global climate model (GCM) simulations, and addresses implications 
to water management. The following is a summary of the findings of this study. Refer to the 
report for details. 

 
  1) Temperature. The temperature trend analysis shows, that the minimum and maximum 
temperatures are projected to increase year-round with greater warming in June through August 
periods. There is a high degree of confidence in the temperature increases because all models 
agree with the trend.  

 
  2) Precipitation. Some model predictions show an increase and some show a decrease in 
precipitation. The average multi-model projection change is small in each season, with slightly 
more precipitation in the winter and less in the summer. While the average multi-model 
projection change is small, the range of plausible outcomes should be considered. 

 
 3) Snowpack. Snow water equivalent as a portion of cumulative precipitation is expected 

to decline across the region. The North Santiam sub-basins which historically receive the most 
snow, show a projected December through February decline. The Middle Willamette sub-basin 
generally receives less snow compared to the other basins and future trend is to receive even less 
snow. In addition, the small increases in total winter precipitation are projected to potentially 
equate to very little snow in the future due to the increase in winter temperatures.  

 
 4) Streamflow. Changes in streamflow are primarily driven by decreases in snow 

accumulation, and secondarily by seasonal variation in precipitation change. Models show that 
mean winter flows will increase and summer flows will decrease, with the magnitude of change 
mainly determined by the basin’s sensitivity to a decline in snow accumulation. The North 
Santiam is considered sensitive to the snowpack. In this basin, the mean flow is projected to 
increase significantly during the winter and decrease in the spring and summer, whereas, in the 
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Middle Fork, the winter flows are projected to increase slightly with small changes during the 
rest of the year.  

Annual peak flows are projected to increase in the future with the peak flows with lower return 
periods to increase more than those with higher return periods. For rain driven basins, annual 
peak flows of are of short duration (1 to 5 days), and are projected to occur up to 5 days earlier in 
the water year. For basins with a larger snowmelt component such as in the North Santiam, peaks 
are expected to occur up to 2 weeks earlier. 

c. Implications for Water Management. The probability of drought is projected to
increase under future climate change if drought were defined as prolonged periods of demand 
exceeding supply. As of 2017, it is not clear if current operations provide enough flexibility to 
manage hydrological changes.  

4.0 Basin Description 
 4-01. Willamette Basin Description. The Willamette Basin is an 11,200 square mile 
watershed that is a major tributary to the Columbia River and is located entirely within the state 
of Oregon. The basin has a maximum north-south length of about 150 miles, averages about 75 
miles in width, and encompasses 12 percent of the state. The basin is bound by three mountain 
ranges: the Cascade Range to the east, the Coast Range to the west, and the Calapooya 
Mountains to the south. Maximum elevations exceed 10,000 feet in the Cascade Range, 4,000 
feet in the Coast Range, and 6,000 feet in the Calapooya Mountains. Thirteen of Oregon’s thirty-
six counties intersect or lie within the boundary of the basin and nearly seventy percent of 
Oregon’s population lives within the basin. 

Principal tributaries of the Willamette River originate in the Cascade Range and have headwater 
elevations generally around 6,000 feet (see figure 4-1). In the upper reaches, these tributaries 
flow in narrow valleys with steep gradients. The major Cascade Range tributaries include the 
Santiam, McKenzie, Middle Fork of the Willamette, Molalla, and Clackamas Rivers. The 
Willamette River is also fed by major tributaries from the Coast Range, including the Long Tom, 
Marys, Luckiamute, Yamhill, and Tualatin rivers. At the south end of the basin, the Coast Fork 
of the Willamette River emerges from the Calapooya Mountains and joins the mainstem 
Willamette River near the City of Springfield (near Eugene). 

Precipitation ranges from 40 to 200 inches in the Willamette Basin. Based on computations from 
USGS data, the average annual flow at Salem (river mile 84, drainage area of 7,280 square 
miles) for the water years 1910-2015 is 23,300 cfs, or about 16.9 million acre-feet per year. The 
minimum daily flow at Salem was 2,480 cfs on 27 August 1940. This flow occurred before the 
USACE dams were completed and operational. The minimum regulated flow for the period 
1970-2016 after all of the USACE dams in the Willamette Basin became operational, was 4,140 
cfs which occurred on February 20th, 1977.    

 4-02. Willamette Reservoir System. The USACE operates 13 dams in the Willamette Basin. 
The system of 13 dams is referred to as the Willamette Valley Project. Eleven of the USACE 
dams are operated as multiple purpose storage projects and two are strictly reregulating dams for 
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hydropower production. The locations of the individual dams are shown on figure 4-1. The 
USACE’ reservoirs in the Willamette Valley Project can store up to approximately 1.6 million 
acre-feet of usable water. This represents about 9 percent of the average annual runoff of the 
Willamette River at Salem. The 13 USACE dams manage about 27 percent of the entire drainage 
area above Portland and 42 percent of the drainage area above Salem.   
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Figure 4-1. Willamette Valley Project Map 

 
4-03. USACE Projects in the Willamette Valley Project. The list of 13 USACE projects in the 
Willamette Basin are shown on table 4-1. Each water control manual is an appendix to the draft 
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Willamette Master Manual. As of 2017, the Willamette Master Manual is in draft form while 
awaiting updated NEPA documentation on the operations and maintenance of the Willamette 
Valley Project, which is required for approval of the Master Manual. The location of each project 
is shown on Figure 4-1. A description of each project can be found in their respective water 
control manuals. Three projects have reregulation dams downstream of them; Big Cliff is the 
reregulation dam for Detroit; Dexter is the reregulation dam for Lookout Point; and Foster is the 
reregulation dam for Green Peter, but also has storage capability. 
 
 

Table 4-1. List of Willamette Valley Project Water Control Manuals 
Appendix Project 

-- Willamette Master Manual 
1-A Blue River Lake 
1-B Cottage Grove Lake 
1-C Cougar Lake 
1-D Detroit and Big Cliff Lakes 
1-E Dorena Lake 
1-F Fall Creek lake 
1-G Fern Ridge Lake 
1-H Foster Lake 
1-I Green Peter Lake 
1-J Hills Creek Lake 
1-K Lookout Point and Dexter Project 

 
 
 
 

5.0 Water Uses and Availability 
 
 5-01. Water Uses. Water that is stored in the Willamette Valley Project is currently (2017) 
used for irrigation, fishery enhancement, recreation, hydropower, and environmental flows. 
Future water storage allocations may include municipal and industrial water supply. It is 
increasingly important to plan for providing adequate flows for multiple water uses. Informed 
decision making is accomplished through coordination of the Willamette Conservation Plan (see 
Section 7-02). The following is a brief description of water use in the Willamette Basin. In 
addition the effect on cultural resources as a result of low pool levels is provided.  
 
  a. Irrigation. According to House Document (HD) 531 that provides authorization for the 
Willamette Valley Project, irrigation was anticipated to be a significant use of water stored in the 
Project reservoirs. The U.S. Bureau of Reclamation (Reclamation) administers water service 
contracts for irrigators within 15 water service contract reaches. Irrigation use in the Willamette 
Basin has not occurred as initially projected and is not expected to occur in the future at levels 
near the scope and scale originally envisioned. As of February 2017, nearly 75,000 acre-feet of 
water (less than 5% of the conservation storage) is contracted for irrigation. Table 5-1 shows the 
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number of contracts within each reach, volume of water contracted, and the acres served for each 
reach in the Willamette Basin. Figure 5-1 shows the reach locations.  
 
 

Table 5-1. Willamette System Irrigation Contract Data 

  Reach Reservoirs Providing Water 

Number 
of 

Contracts  
Acre-Feet 

Contracted  
Acres 
Served 

1 Willamette River All Reservoirs 45 22,825 11,289 

2 Santiam River 
All Reservoirs on North and 
South Santiam Rivers 

3 242 323 

3 North Santiam River Big Cliff, Detroit 29 11,375 6,584 
4 South Santiam River Foster, Green Peter 13 914 492 

5 Willamette River 
All Reservoirs Except Santiam 
Reservoirs 

28 15,603 11,015 

6 Long Tom River Fern Ridge 55 19,715 8,379 

7 Willamette River 
All Reservoirs Except Santiam 
and Fern Ridge 

9 749 458 

8 McKenzie River Blue River, Cougar 31 1,772 911 

10 Middle Fork Willamette River 
Fall Creek, Dexter, Lookout 
Point, Hills Creek 

2 911 472 

11 Middle Fork Willamette River 
Dexter, Lookout Point, Hills 
Creek 

2 92 37 

12 Fall Creek Fall Creek 3 11 5 

13 
Coast Fork Willamette River and 
Row River Dorena, Cottage Grove 

6 581 233 

14 Row River Dorena 1 51 20 
15 Coast Fork Willamette River Cottage Grove 1 56 45 
  Total   228 74,899 40,262 

      Source: Reclamation, as of February, 2017 
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Figure 5-1. Water Service Contracts Reach Map 
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  b. Fishery Enhancement. State and federal fishery resource agencies have identified a 
number of fish species in the Willamette Basin that are of regional or national significance. 
Upper Willamette River (UWR) winter steelhead, UWR Spring Chinook salmon, and bull trout 
are listed as “threatened” under the national Endangered Species Act. Oregon chub was listed as 
threatened but was delisted in 2015. As habitat degradation and water quality problems, 
including temperature, affect fish populations, it will be increasingly important to provide for 
adequate flows in the Willamette Basin.  
 
  c. Recreation. Reservoir recreation such as boating and water skiing are major revenue 
sources for many basin communities. Peak demand for these activities often coincides with the 
driest point of the summer season, when water for irrigation and in-stream needs is most critical. 
In some years as early as July, some reservoirs may be drawn down to levels too low to allow 
use of boat ramps; however, these same summer releases may provide flows for fishing, 
kayaking, and other recreation on rivers like the McKenzie and North Santiam. The reservoirs 
are not operated to meet recreation needs during a drought.  
 
  d. Hydropower. Eight of the Willamette Valley Project dams have a federal hydropower 
facility. These dams provide enough power to service 300,000 homes. Generation from the 
peaking projects are often based upon load throughout the day or week and are subject to 
frequent fluctuations. The reregulation reservoirs are used to absorb the fluctuations in flows 
from their upstream peaking projects and release flows at a more uniform level. The generation 
at the baseload projects provides uniform generation supply. Monthly generation can change 
drastically from year to year depending on the amount of runoff which occurs in the basin. A 
non-federal hydropower facility was added to Dorena Dam in 2014. The Dorena water control 
plan has not been altered due to installation of the hydropower facility. All flow releases from 
Dorena Dam are as determined by CENWP-EC-HR and reservoir regulations are documented in 
the Dorena Water Control Manual. 
 
  e. Environmental. A set of environmental flow recommendations (e-flows) were 
developed through the Sustainable Rivers Project, a USACE and The Nature Conservancy 
partnership. The purpose and benefits of the e-flows are to improve habitats on the flood plain 
margins, re-establish some river dynamism such as increasing river sediment transport, thereby 
encouraging re-formation of pools and riffles, re-establishing extant flood plain connection and 
smoothing the flow transitions after winter high flow events to facilitate lateral movement 
between refugia, seed dispersal, and birdnesting, etc. These operations are targeted for winter 
and spring months and use water that would need to be released to stay within the rule curve 
elevations. The e- flow operations provide ecological benefits while affecting minimal change to 
flood risk reduction, water quality, hydropower and meeting biological opinion flow objectives. 
E-flow targets are for the Middle Fork Willamette River at Jasper (outflows from Fall Creek and 
Dexter), South Fork McKenzie outflows from Cougar, and the North Santiam at Mehama 
(outflows from Big Cliff) and have been incorporated into the respective water control manuals.  
 
  f. Municipal and Industrial Water Supply. Some of the largest cities in the Willamette 
Basin rely on the Willamette River and its tributaries for drinking water. As population increases 
throughout the valley, and as environmental and financing issues reduce the likelihood that 
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municipalities will build new reservoirs for drinking water, river flow and existing reservoirs will 
continue to be an important water source. 
 
Throughout the basin, employers such as pulp and paper mills use river water directly without 
purchasing through a municipal provider. In addition, high-tech industries have grown and have 
a significant demand for water. Although most of the high-tech industries receive their water 
through a municipal system, it is important to include all industry needs when planning for dry 
season uses of reservoir water. 
 
As of 2017, the Willamette River Basin Review Feasibility Study is assessing the feasibility of 
reallocating storage in the Willamette Valley Project reservoirs from general joint-use to specific 
originally authorized purposes, including municipal and industrial (M&I) water supply, 
irrigation, and fish and wildlife. Any reallocation plan will require approval from Congress as the 
volume of storage exceeds the limits for local approval. Once the storage is reallocated and state 
issued water rights are modified, storage will be available for M&I use. The amount of storage 
and water expected to be needed for M&I is higher than listed in HD 531, but still much less than 
irrigation. 
   
  g. Navigation. Navigation is an authorized purpose of the Willamette Valley Project, but 
the project flows are no longer regulated for navigation use above the Willamette Falls Lock at 
Oregon City. Project authorizing documents (HD 544, 75th Congress, third session, March 16, 
1938) stipulated a minimum flow of 5,000 cfs between Albany and the Santiam River, and 6,500 
cfs downstream to Salem to provide navigation depths of 6 feet and 5 feet, respectively, above 
Willamette Falls. These minimum flows have been adopted for water quality purposes (see 
section 5-01.h). Over the years, the ODEQ has issued wastewater discharge permits based on a 
7Q10 flow (the EPA definition: the lowest 7-day regulated average flow that occurs on average 
once every 10 years), which is approximately 5,500 cfs near Salem. The USACE continues to 
attempt to meet these flows to aid in water quality and fisheries enhancement in compliance with 
the 2008 Biological Opinion.  
 
  h. Water Quality. The minimum congressional flows of 5,000 cfs at Albany and 6,500 cfs 
at Salem were established for the purposes of navigation, but have become base flows used to 
maintain water quality standards in the mainstem Willamette. Both water quantity and quality 
were of great concern, particularly in watersheds with salmon and other fish species listed as 
endangered or threatened under the Endangered Species Act. Many streams in Oregon do not 
meet water quality standards during the summer due to high water temperatures, but release of 
water from reservoirs provide some aid in reducing water temperatures downstream of the dams. 
Water quality standards are also limited due to inadequate riparian zones and increasing 
problems associated with agriculture and forestry chemicals.   
 
  i. Effects on Cultural Resources. The USACE Willamette Valley Projects Dams lies 
within the traditional lands for four federally recognized Native American Tribes, the 
Confederated Tribes of the Grand Ronde Community of Oregon, the Confederated Tribes of the 
Siletz Indians, the Cow Creek Tribes of Umpqua Indians, and the Confederated Tribes of the 
Warm Springs Reservation of Oregon. The tributaries that the dams block are used traditionally 
by these tribes (historically and today) for the gathering of plants for food and fiber, fish, and 
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other wildlife associated with the watershed. The projects also have inundated hundreds of 
historic and Native American archaeological sites. Drought situations where water levels are 
altered, such as being lower for longer periods of time, might affect the archaeological resources 
due to exposure, wave action, recreational uses, and vandalism / looting. It also has the potential 
to have an additional negative effect on subsistence fishing utilized by the Tribes. The USACE 
has a responsibility to the protection of these resources, archaeological and historic under the 
National Historic Preservation Act. Tribal traditional cultural properties are included under the 
NHPA, as well as the consultation and coordination under the Executive Order 13175, 
Department of Defense (DoD) American Indian and Alaska Native Policy, 2004; Department of 
the Army American Indian and Alaska Native Policy, 24 Oct 2012; Tribal Consultation, 
Presidential Memorandum, 5 Nov 2009: USACE Memorandum, Sovereignty and Government-
to-Government Relations with American Indian and Alaska Native Tribal Governments: USACE 
Tribal Policy Principles, 10 May 2010; and USACE Tribal Consultation Policy, 1 Nov 2012. 
 
 5-02. Available Storage. The storage of water in the Willamette Valley Project is based on 
seasonal regulation schedules established according to each project’s rule curve. The Willamette 
Valley Project can store up to approximately 1.6 million acre-feet of water within the 
conservation pool. The ability to use water from inactive storage, power pool storage, and 
uncontracted stored water is described below.    
 
  a. Quantity of Inactive Storage. For projects with hydropower that have regulating outlets 
(Hills Creek, Lookout Point, Cougar, Green Peter, and Detroit), the inactive storage is the 
reservoir capacity between the minimum power pool and the lowest regulating outlet invert 
elevation. For projects without USACE operated hydropower (Fall Creek, Cottage Grove, 
Dorena, Fern Ridge, and Blue River), the inactive storage is the reservoir capacity between the 
minimum flood pool and lowest regulating outlet invert elevations. For reregulation projects 
(Dexter, Foster, and Big Cliff), the inactive storage is the reservoir capacity between the 
minimum power pool and the spillway crest. The total inactive storage for the Willamette Valley 
Project reservoirs is approximately 359,999 acre-feet. Table 5-2 shows the percent of inactive 
storage by project. 
 
  b. Ability to Use Inactive Storage. Under no circumstances should the inactive storage be 
used for power generation, as operating to the low heads could cause damage to the turbines. In 
2015, most of the Willamette Valley Project reservoirs dipped into inactive storage to meet 
minimum flow with little impact. The impact of drafting into the inactive storage is an increased 
risk of not refilling the reservoir. Fall Creek Project uses 9,505 acre-feet of inactive storage in 
winter for a maximum of two weeks to pass predatory fish in order to reduce predation on 
salmonids in the reservoir. 
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Table 5-2. Inactive Storage Volume by Project1 
Project Inactive Storage Volume 

(Acre-Feet) 
Inactive Storage 

(Percent) 
Hills Creek   6,600  1.8% 
Lookout Point   19,194  5.3% 
Dexter  97,644  27.1% 
Fall Creek   9,505  2.6% 
Cottage Grove   3,139  0.9% 
Dorena   7,355  2.0% 
Fern Ridge   2,802  0.8% 
Cougar   16,700  4.6% 
Blue River   3,430  1.0% 
Green Peter   71,220  19.8% 
Foster  10,980  3.1% 
Detroit  109,700  30.5% 
Big Cliff  1,730  0.5% 

Total  359,999 100.0% 
1Volumes derived based on reservoir storage capacity tables located 

on the CENWP-EC-HR weblink, as of June 2017. 
 
  

 c. Ability to Use Power Pool Storage. The power pool is the reservoir capacity between 
the minimum flood pool and the minimum power pool. Table 5-3 shows the powerpool storage 
by project (Dexter and Big Cliff do not have flood pools, therefore they are not shown). Under 
project authorities, the power pool is reserved exclusively for power generation. Infrequent, 
limited (or modest) drafting into the power pool on a case-by-case basis may be accomplished 
pursuant to project authorities. This decision must be coordinated with the Bonneville Power 
Administration to ensure that any decision to use the power pool has taken into consideration 
power requirements. The decision should also consider how critical the need is to draft (e.g., 
biological need to provide minimum flows at the time).  
 
If reservoirs draft to the minimum power pool level, generation will be stopped to avoid damage 
to the generating units. Station service will be supplied to the plants from the transmission grid. 
Regulating outlets will be used to maintain streamflow. 
 

Table 5-3. Powerpool Storage Volume by Project1 
Project Powerpool Storage 

Volume (Acre-
Feet) 

Powerpool 
Storage (Percent) 

Hills Creek 48,800 28.5% 
Lookout Point  11,377 6.6% 
Cougar 8,700 5.1% 
Green Peter 62,600 36.5% 
Foster  3,600 2.1% 
Detroit  36,375 21.2% 

Total 171,452 100.0% 
1Volumes derived based on reservoir storage capacity tables located on the CENWP-EC-
HR weblink, as of June 2017. 
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  d. Quantity of Uncontracted Water Supply Storage. The Reclamation holds two water 
rights with the State of Oregon to store 1.64 million acre-ft (applications filed in 1954 and 1968) 
of water in the Willamette Valley Project reservoirs for irrigation use only. As of February 2017, 
there are only 74,899 acre-feet of water actually contracted, therefore the uncontracted storage is 
about  95% of the water rights storage. It is important to note that the entirety of the conservation 
storage volume remains is in the joint-use purpose. As of 2017, the conservation storage volume 
in the Willamette Valley Project is 1.6 million acre-ft. See section 6-03 for more information on 
irrigation contracts. 
 
  e. Ability to Use Uncontracted Water and Procedures to Obtain Water. The withdrawal of 
water from streams, lakes, and reservoirs, is regulated by the OWRD under the state water law. 
An applicant must file for a water right with the OWRD. Any withdrawal permit for stored water 
will be issued subject to a contract or agreement with the owner/operator of the facility (such as 
the USACE).  
 
  f. Use of Surplus Water. Section 6 of the Flood Control Act of 1944 (Public Law 78-534) 
authorized the Secretary of the Army to enter into agreements for use of surplus water for 
temporary drought relief, and for purposes other than crop irrigation. Surplus water will only be 
declared available when the use would not significantly affect other authorized purposes. When 
stored water is in excess of meeting the authorized project purposes it can be identified as surplus 
water available for use on a temporary (5 years, with the ability for one 5-year extension). 
Surplus water withdrawn from the streams below USACE projects will require a signed 
agreement accompanied by a brief letter report documenting how and why stored water is 
determined to be available as surplus. The level of detail will be commensurate with the amount 
of water to be used, time of use, and economic and environmental effects. Authority to sign these 
agreements by the District Commander requires approval from USACE Headquarters. As of 
December 2016, the price of the available water is based on the updated cost of storage (highest 
of four cost methods for the Willamette Valley Project), as required for reallocated storage, 
though draft rule making issued in December 2016 may change this methodology. A template for 
a surplus water agreement for use of water from USACE reservoirs is provided in Attachment 1. 
 
6.0 Oregon Water Rights 
 
 6-01. Appropriation Doctrine. Water rights in Oregon are managed by the OWRD. Refer to 
the Water Rights in Oregon, An Introduction to Oregon’s Water Laws, by the OWRD, dated 
November 2013. In Oregon, the prior appropriation doctrine has been law since February 24, 
1909 when the first unified water code introduced state control over the right to use water. The 
principle of prior appropriation means the first person to obtain a water right on a stream is the 
last to be shut off in times of low streamflows. Before 1909, water users had to depend on 
themselves or local courts to defend their rights to water. The appropriation doctrine holds that a 
water right is limited to the quantity of water which is beneficially used, without waste. In 1935, 
an Oregon Revised Statute (ORS 537.1 0) concerning public ownership of water was established. 
The statute stated that "All water within the state from all sources belongs to the public.'' During 
times of low streamflows, the appropriator with the oldest date of priority can demand water 
specified in their water right permit obtained from the Department, regardless of the needs of 
other users. The date of priority, determined by the date of application for the permit, determines 
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the seniority of the appropriators’ right. The more senior the water right, the longer water is 
available during periods of low streamflow.  
 
 6-02. Instream Water Rights. An instream water right law was enacted in Oregon via Senate 
Bill 140 during 1987. The Oregon legislation recognized that public uses are beneficial uses, as 
defined by the appropriation doctrine. The act allows the Departments of Fish and Wildlife, 
Environmental Quality, and Parks and Recreation to request instream water rights from the 
Department. The law gives instream water rights the same status as other water rights, except 
that municipal uses may have priority over these rights. In a Governor declared drought, Oregon 
law allows the Department to give preference to human consumption and livestock watering over 
other uses. Unlike minimum perennial streamflows, the commission cannot waive the instream 
right in favor of later water rights during the periods of low streamflow. Instream water rights 
have a priority date, and are regulated in the same way as other water rights. An instream water 
right cannot affect a use of water with a senior priority date. In the Willamette Basin, the 
majority of the minimum perennial streamflows established in 1964 have not been converted to 
instream water rights. Once converted the instream water rights will have a priority date of 1964.  
 
Instream water rights do not guarantee that a specified quantity of water will be maintained in a 
stream or is available for use. When the water level in a stream is below the instream water right 
level, holders of junior water rights are required to stop using the water. A holder of a water right 
to the natural flow of the stream has no right to stored water in a reservoir without an additional 
water right for use of stored water.  
 
 6-03. Irrigation Contracts. The Reclamation implements and manages the sale of irrigation 
water for the Federal government. The Reclamation filed applications for water rights in 1954 
and 1968 on behalf of the federal government. Subsequent state water right certificates have 
been issued to the Reclamation authorizing all of the 1.64 million acre-feet of system 
conservation pool storage for irrigation uses (Certificates 72755 and 72756). Currently, irrigators 
have contracted for less than five percent of the 1.64 million acre-feet; however, agricultural 
needs may increase in the future. To use the stored water, a contract holder with the Reclamation 
must obtain a state permit to withdraw the water from an Oregon stream, referred to as a 
secondary water right. 
 
The storage of water in the Willamette Valley Project is based on the seasonal regulation 
schedules established according to the rule curve for each dam. The USACE coordinates with the 
multiple federal and state agencies when releasing stored water at projects to meet secondary 
project purposes. 
  
7.0 Flow Management  
 
 7-01. Reservoir Regulation Seasons. Reservoir regulation activities occur over three 
regulation seasons; major flood, conservation storage, and conservation release. The major flood 
season is from mid-November through January. During the major flood season, reservoirs are 
kept at their minimum flood pool to capture high inflows in order to reduce the risk of 
downstream flooding. The conservation storage season is from February through about mid-
May. During this period, the reservoirs fill to their maximum conservation pool level to store 
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water for the conservation release season. During the conservation release season from mid-May 
through mid-November, water stored within the conservation pool is released for multiple uses, 
including hydropower, fisheries enhancement, water quality, environmental purposes, recreation, 
and consumptive use for irrigation.  
 
 7-02. Willamette Conservation Plan. The Willamette Conservation Plan (WCP) is the 
annual water management plan for the Willamette Valley Project and identifies flow and 
storage needs for each tributary and reservoir in the Willamette Valley Project. Forecasts in 
April, of runoff volume and system-wide volume storage in the Willamette Valley Project 
by mid-May are used to set minimum flow objectives for April through October on the 
mainstem Willamette River, which is central to the WCP. The WCP includes estimates of 
mainstem flows and reservoir storage volumes likely to occur over the conservation season 
based on forecasts, system operational alternatives, and constraints through modeling. 
Reservoir modeling considers the likelihood of meeting the tributary flow objectives in table 
7-1 and the mainstem flow objectives in table 7-3. Adaptive management (see section 7-07) 
may be used to adjust operations within authorized project purposes due to changing 
conditions and with new knowledge that is gained from ongoing operating experience or 
studies. Refer to the most recent WCP for the up-to-date minimum flow objectives, as they 
vary from year-to-year depending on water availability. The WCP may be obtained from the 
CENWP-EC-HR. 
 
The WCP is coordinated to meet the ESA and all other purposes of the Willamette Valley 
Project. The Willamette Action Team for Ecosystem Restoration (WATER) is a forum of 
the Action Agencies (USACE, Reclamation, and BPA), Services (USFWS and NOAA 
Fisheries), state agencies, and tribes, responsible for planning and implementing flow 
management in the Willamette Basin. The Flow Management Committee is the technical 
committee under WATER to coordinate the development of and implement the WCP. The 
WCP is updated annually during the conservation storage season based on the April forecast 
made in early April, and anticipated total system storage in mid-May. The plan is fine-tuned 
in early June after spring refill. 
 
 7-03. Forecasts. Forecasts are required during the conservation storage period to assess 
the timing and capability of refilling to the desired maximum conservation storage elevation 
of individual projects. The benefits of an accurate forecast are twofold: (1) minimum flow 
requirements less than normal minimum releases can be requested through the OWRD if 
insufficient inflows are forecasted and (2) probability of lake refill and timing can be 
estimated in order to inform lake users. Projections of lake levels during the summer and fall 
periods are also useful for the same reasons. Adaptive management (see section 7-07) allows 
for adjustments in reservoir operations if unexpected hydrologic changes were to occur.  
 
NOAA's Climate Prediction Center Seasonal Drought Outlook or the Department of 
Agriculture's drought indices can be used as an indicator of a short-term drought in 
consideration of planning for operations in meeting minimum flow objectives without much 
base-flow or rain. If rainfall and runoff forecasts show that the Willamette Valley Project 
reservoirs may not fill to the maximum conservation pool levels, a potential drought 
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situation may be indicated. Drought forecasting in the Willamette Basin is most useful in 
preparing for and during the conservation release season.  
 
Beginning in January, the USACE uses NRCS’s April-September water supply volume 
forecasts issued monthly, and may use Ensemble Streamflow Prediction (ESP) forecasts 
issued by the Northwest River Forecast Center of the National Weather Service, as input in 
modeling of the reservoir system. The ESP forecasts use historical meteorological data to 
represent possible future conditions for probabilistic analyses. These forecasts help estimate 
how full the reservoirs may be in May and June and how much stored water may be 
available for release during the conservation season. 
 
 7-04. Methods and Tools. Methods and tools are discussed in individual project water 
control manuals or as described in the Standard Procedures for Regulation of the Willamette 
Basin Projects (contact CENWP-EC-HR for the most up-to-date version). The tools assist in 
developing estimates of reservoir refill during the conservation filling period.  
 
For long-term planning (greater than 6 months) and for use in the Willamette Conservation 
Plan, the CENWP-EC-HR runs the USACE’s Hydrologic Engineering Center (HEC), 
reservoir simulation model, HEC-ResSim, to evaluate the water supply forecasts. Water 
supply volumes are input to the ResSim model to estimate how full the reservoirs may be in 
May and how much stored water will be available for the release season.  
 
For shorter-term planning, as of 2017, the USACE and Northwest River Forecast Center 
(NWRFC) use the Community Hydrologic Prediction System (CHPS) reservoir system 
simulation model, a product of the NWRFC. The USACE provides reservoir regulation 
information as input to the model while the NWRFC provides weather sequences of given 
probabilities, soil moisture and ground water conditions. Model runs are made with these 
parameters and assumptions, and the output are forecasts of lake inflows, streamflows, and 
lake elevations. The model is used to inform project operational decisions. 
 
During the summer and during drought situations, the CHPS model is run twice a week to 
ensure the summer flow objectives are met. In addition, the water travel time during the 
summer is longer due to lower flows, and the CHPS forecast model runs help ensure the 
flow objectives are met with proper timing.    
 
 7-05. Project Minimum Flows. Throughout the year, water is passed through the dams to 
meet or exceed the congressionally authorized minimum flows. Due to developments in the basin 
to meet Endangered Species Act needs, a set of minimum flow objectives were recommended by 
the NOAA’s National Marine Fisheries Service Biological Opinion, Endangered Species Act 
Section 7(a)(2) Consultation Biological Opinion & Magnuson-Stevens Fishery Conservation & 
Management Act Essential Fish Habitat Consultation, Consultation on the "Willamette River 
Basin Flood Control Project,” dated 11 July 2008. The Congressional minimum flows as stated 
in House Document 531, Volume V (Appendix J) and the biological opinion objective flows are 
provided in table 7-1. 
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The operational flow objectives and the associated flow management guidelines are 
intended to balance the risks to listed fish species under low water year conditions with the 
risks to other uses authorized by Congress for the Willamette Valley Project. Key among 
these authorized uses are those significant to human health and safety, including flood risk 
management, hydropower production, and summer and fall low flow augmentation for 
maintenance of water quality. 

 7-06. System Minimum Flow Objectives. In addition to the project minimum flows discussed 
in section 7-05, the 2008 Biological Opinion provides Willamette River mainstem minimum 
flow objectives at Salem and Albany. Because the water supply in the Willamette can vary 
significantly from year to year, the 2008 Biological Opinion allows for adaptive management 
(see section 7-07) of the reservoir system dependent upon predicted system water availability by 
mid-May. The 2008 Biological Opinion designates four levels of water availability, in terms of 
forecasted volume of storage in the Willamette Valley Project reservoirs by mid-May. The 
designation of a conservation season runoff forecast as “abundant”, “adequate”, “insufficient”, or 
“deficit” will lead to differing management approaches.  

Table 7-2 summarizes the designation of Willamette Basin runoff observed over a 64-year period 
of record. Table 7-3 shows the minimum flow objectives for Salem in “deficit” years (column 6), 
and for “abundant” and “adequate” years (column 5). Minimum flow objectives for insufficient 
years are based on a sliding scale between columns 5 and 6. The minimum flow objective for 
Albany is the same for all years. The flow objectives for April through June are flow objectives 
for fish while the summer and fall flows at Albany help maintain water quality. For years 
designated as “abundant” or “adequate”, minimum flow objectives during spring, summer, and 
fall would be expected to be met or exceeded whenever possible (e.g., considering factors such as 
the accuracy of weather forecasts, constraints in the accuracy of operational adjustments at dams, 
and delayed system response time between the points of storage release and Salem), therefore 
these years would not be considered drought years. For years designated as “insufficient” or 
“deficit”, the minimum flow objectives are not expected to be met, and these would be 
considered drought years. The mainstem spring flow objectives may be temporary actions and 
are subject to review and revision in accordance with results of appropriate monitoring and 
evaluation.  
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Table 7-1. 2008 Biological Opinion and Congressional Minimum Reservoir Outflow 

 
1 House Document 531, Review Report on Columbia River and Tributaries, Appendix J, Willamette River 
Basin, Table III-1. Minimum flows were adopted for the preservation of fish. At the power reservoirs 
(Hills Creek, Cougar, Green Peter, and Detroit) the releases during the power season (October - March, 
inclusive) are substantially greater than the minimum regulated flows shown.   

Date Remarks Date Date
Detroit/Big Cliff 1 Feb - 15 Mar 1000 Rearing/adult migration Feb-Jun 1,000 Feb-Jun 1,000

16 Mar - 31 May 1500 steelhead spawning Jul-Nov 750 Jul - Nov 750
1 Jun - 15 Jul 1200 steelhead incubation

16 Jul - 31 Aug 1000 rearing
1 Sep - 15 Oct 1500 chinook spawning
16 Oct - 31 Jan 1200 chinook incubation

Blue River 1 Feb - 31 Aug 50 rearing Jul-Nov 50 Feb-Jun 30
1 Sep - 15 Oct 50 chinook spawning Jul - Nov 30
16 Oct - 31 Jan 50 chinook incubation

Cottage Grove 1 Feb - 30 Jun 75 Feb-Jun 75 Feb-Jun 75
1 Jul - 31 Oct 50 Jul-Oct 50 Jul - Nov 50
1 Nov - 31 Jan inflow

Cougar 1 Feb - 31 May 300 rearing Feb-Jun 300 Feb-Jun 300
1 Jun - 30 Jun 400 rearing adult migration Jul - Nov 200
1 Jul - 31 Aug 300 rearing
1 Sep - 15 Oct 300 chinook spawning
16 Oct - 31 Jan 300 chinook incubation

Dorena 1 Feb - 30 Jun 190 Feb-Jun 190 Feb-Jun 190
1 Jul - 31 Oct 100 Jul-Oct 100 Jul - Nov 100
1 Nov - 31 Jan inflow

Fall Creek 1 Feb - 31 Mar 50 rearing 1 Feb - 15 Nov 30 Feb-Jun 30
1 Apr - 31 Aug 80 rearing, adult migration (Jun) Jul - Nov 30
1 Sep - 15 Oct 200 chinook spawning
16 Oct - 31 Jan 50 chinook incubation

Fern Ridge 1 Feb - 30 Jun 50 Dec-Jun 50 Feb-Jun 50
1 Jul - 31 Oct 30 Jul-Nov 30 Jul - Nov 30
1 Nov - 31 Jan inflow
1 Feb - 15 Mar 800 Rearing/adult migration Feb-Arp 800 Feb-Apr 500

16 Mar - 15 May 1500 steelhead spawning May 750 May 450
16 May - 30 Jun 1100 steelhead incubation 1 Jul - 15 Nov 400 Jun 300
1 Jul - 31 Aug 800 rearing Jul - Nov 300
1 Sep - Oct 15 1500 chinook spawning
16 Oct - 31 Jan 1100 chinook incubation

Hills Creek 1 Feb - 31 Aug 400 rearing Feb-Nov 100 Feb-Jun 100
1 Sep - 31 Jan 400 migration and rearing Jul - Nov 100
1 Feb - 31 Aug 1200 rearing Feb-Jun 1,200 Feb-Jun 1,200
1 Sep - 15 Oct 1200 chinook spawning 1 Jul - 15 Nov 1,000 Jul - Nov 1,000
16 Oct - 31 Jan 1200 chinook incubation

Green 
Peter/Foster

Lookout 
Point/Dexter

2008 NMFS Biological Opinion 

Location

Water Control Manual House Document No. 
531 Volume V

Minimum 
Flow (cfs)

Minimum 
Flow (cfs)

Minimum 
Flow for 

Fish1
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 Table 7-2. Evaluation of Spring Runoff and Conservation Operation  
Volume in Storage by 

10-20 May (MAF) 
Designation      Occurrences 

(years)1 
Percent of 

Years 

< 0.9 Deficit 10 16 

0.9 – 1.19 Insufficient 6 9 

1.20 – 1.48 Adequate 11 17 

> 1.48 Abundant 37 58 

1.59 Maximum2 --- --- 

   1 Period of record 1936-1999 using flow objectives in columns 2, 4, and 5 in Table 7-3 
   2 Maximum usable conservation storage. 
 
 

Table 7-3. Minimum Mainstem Threshold Flows for Albany and Salem (cfs) 
  Albany Salem  

1 2 3 4 5 6 7 

Period 
Minimum 
Average 

Flow1 

HD 
5312 

Minimum 
Instantaneous 

Flow3 

Minimum 
Weekly 

Flow 
Threshold 
Abundant 

and 
Adequate4 

Minimum 
Weekly 

Flow 
Threshold 

Deficit 
Years4 

HD 
5312 

April -- 

5,000 

14,300 17,8003 15,000 

6,500 

May -- 12,000 15,0003 15,000 
1 – 15 June 4,500 10,500 13,0003 11,000 
16 – 30 June 4,500 7,000 8,7003 5,500 
July 4,500 -- 6,0001 5,000 
1 – 15 August 5,000 -- 6,0001 5,000 
16 – 31 August 5,000 -- 6,5001 5,000 
September 5,000 -- 7,0001 5,000 
October 5,000 -- 7,0001 5,000 

1 2008 Biological Opinion Appendix D, Table D-2.  
2 Congressional minimum flows from House Document (HD) 531, Volume 5, paragraph 88. 
3 2008 Biological Opinion Appendix D, Table D-1, biologically based minimum flow objectives.   
4 2008 Biological Opinion Appendix D, Table D-4. Flows in Column 5 are for “Abundant”, and 
“Adequate” years. Flows for “Insufficient” years are based on a sliding scale between Columns 5 and 6. 
 
 7-07. Adaptive Management. Adaptive management of flow objectives involve making 
adjustments to reservoir operations and flow releases based on changing conditions and 
changing forecasted hydrologic conditions. Current volume forecast methods do not 
differentiate between the significant contribution of snowmelt and the highly variable 
rainfall contribution which makes it difficult to forecast runoff volumes. It is not possible to 
foresee, describe, and model all of the possible management scenarios and contingencies. In 
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a rain-driven system like the Willamette Basin the best available hydrologic modeling early 
in the season may result in forecasts that differ significantly from actual conditions later in 
the conservation season. Since the plan calls for setting operational flow objectives at Salem 
beginning on 1 April based on a storage forecast for mid-May, flow objectives may need to 
be adjusted throughout the conservation release season. The availability of water will be re-
assessed monthly (or as necessary) and related changes in management strategy will be 
made. 
 
Adaptive management allows for spreading the risk of insufficient water among all 
authorized project purposes. Adaptive management is especially important during low water 
years to balance needs for flows during spring that support spawning and incubation of 
ESA-listed winter steelhead, needs for storage that provide flows during summer for water 
quality, and for fall spawning and incubation of ESA-listed Spring Chinook salmon.   
 
8.0 Drought Management  
 
 8-01. Reservoir Regulation in Drought Conditions. Drought-related water management work 
is integrated within the overall USACE water management responsibilities and associated 
activities, which play a major role in characterizing drought conditions in the Willamette Basin. 
The Willamette Conservation Plan, consistent with the 2008 Biological Opinion, is the vehicle 
that sets the operational flow objectives in all water year conditions, including drought years. As 
drought conditions and priorities may vary from year to year, reservoir operational agreements 
will be made dependent upon the WCP and agreements made under the WATER forum and 
Flow Management Committee coordination, therefore a prescriptive procedure is not provided in 
this document. Operations in past drought years may provide an indication for operational 
strategies for future drought years. Operations used in past years is provided in the following 
paragraphs. 
 
 8-02. Flow Objectives in Past Drought Years. In previous years of extreme drought, 
interagency agreements resulted in minimum flow objectives at Salem that were less than the 
Congressional minimum flows at Albany and Salem of 6,500 cfs and 5,000 cfs, respectively. 
Tables 8-1 and 8-2 show the minimum flow objectives for Albany and Salem, respectively, in 
various drought years.   
 
 

Table 8-1. Past Drought Year Interagency Minimum Flow Objectives, Albany 
Period Drought Years  
 1977 1987 1988-91 1992 2015 
June 4,000 4,000 4,500 4,000 3,500 
July 1-15 4,000 4,000 4,500 4,000 3,500 
July 16-31 4,000 4,500 4,500 4,000 3,500 
August 1-15 4,000 4,500 5,000 4,500 3,500 
August 16-31 5,000 4,500 5,000 4,500 3,500 
September 5,000 4,800 5,000 4,500 3,500 
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Table 8-2. Past Drought Year Interagency Minimum Flow Objectives, Salem 
Period Drought Years  
 1977 1987 1988-91 1992 2001 2015 
June 1-15 5,000 5,000 6,000 5,500 11,000 5,000 
June 16-30 5,000 5,000 6,000 5,500 5,500 5,000 
July 1-15 5,000 5,000 6,000 5,500 5,000 5,000 
July 16-31 5,000 5,500 6,000 5,500 5,000 5,000 
August 1-15 5,000 5,500 6,000 5,500 5,000 5,000 
August 16-31 6,000 5,500 6,500 5,500 5,000 5,000 
September 7,000 7,000 7,000 6,000 5,000 5,000 

 
 
 8-03. Reservoir Regulations in Past Drought Years. The following is a description of 
reservoir operations and coordination used in recent low water years in the Willamette Basin in 
drought years. 
 
  a. Reducing Minimum Winter Flow. Refill of the reservoirs begins on 1 February. When 
the observed elevation was below an individual project’s rule curve and the forecast was for dry 
weather, the USACE requested a reduced minimum flow from NOAA Fisheries.  
 
  b. Winter Steelhead in the Santiam Basin. In the Santiam Basin, Big Cliff and Foster 
Dams released minimum flows of 1,500 cfs for winter steelhead spawning. The release periods 
are from 16 March through 15 May for Foster and from 16 March through 31 May for Big Cliff. 
During low water years (drought), discussions with NOAA Fisheries took place as modeling 
showed reservoir levels well below the rule curve. In past years, NOAA Fisheries has agreed to 
reduce spawning flows to about 1,200 cfs below Big Cliff and 1,100 cfs below Foster.  
 
After steelhead spawning, the steelhead incubation period occurs. This incubation period occurs 
from 16 May through 30 June at Foster, and from 1 June through 15 July for Big Cliff. In the 
past, NOAA Fisheries had agreed to reduce incubation flows to be equal to the reduced spawning 
flows minus 200 cfs.  
 
Rearing flows are maintained during the dry season. Past operations have met the minimum 
biological opinion rearing flows or released higher flows in order to meet mainstem flows. The 
ODFW and the NOAA Fisheries have supported steady tributary flows that draft the projects to 
minimum conservation pool by 1 October without maintaining the mainstem minimum flows.  
 
  c. Chinook Spawning in the Santiam Basin. Chinook spawning occurs from 1 September 
– 15 October. For Big Cliff and Foster Dams, even when pool levels were low, the fisheries 
agencies preferred to release spawning flows. Although the preference is to provide the spawning 
flow (1,500 cfs), flows have been reduced by 200-300 cfs, have begun later, or have been 
stepped-up from the summer flow to the spawning flow over a week. 
 
By the end of spawning, in years of little precipitation and when projects were near or at 
minimum conservation pool, NOAA Fisheries had expressed a need to use power pool storage 
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and inactive pool storage to provide water for fish. Under this condition, major impacts could 
occur. Any use of power pool water must be discussed and agreed upon by the BPA.  
 
  d. Mainstem Flows. Projects outside of the Santiam Basin have operated to minimum 
flows. Fisheries agencies have agreed to reduce mainstem flows slightly after April 1. When the 
observed elevation was below an individual project’s rule curve and the forecast was for dry 
weather, the USACE requested a reduced mainstem flow from NOAA Fisheries. NOAA 
Fisheries has agreed to lower flows in April and May for the Willamette River at Salem as well 
as a fixed release from the projects and the elimination of minimum flows for the months of June 
thru September. The amount that NOAA Fisheries has reduced the mainstem flow requirement 
has varied from year-to-year based on the extent to which the reservoirs have drafted below rule 
curve. 
 
 8-04. Determination of Interim Draft Limits. Reservoir-specific interim draft limits will 
be used to avoid over-draft of stored water during the early part of the flow management 
season. The interim draft limits conserve water in order to meet minimum tributary and 
mainstem flows later in the summer and early fall. Beginning in May, regulators can use a 
spreadsheet to back calculate, from October to May, the required storage in the reservoirs at 
month-end throughout the spring and summer to meet the 2008 Biological Opinion flow 
objectives at Salem and Albany through 31 October. Modeling may include the use of 90% 
exceedance inflows from the Period of Record data; however, users can test different levels 
of inflow and outflow to see resulting reservoir levels within the spreadsheet for a risk 
assessment. 
 
 8-05. Priorities. In both “insufficient” and “deficit” year cases, recreational use would be 
considered a low priority. Hydropower generation, irrigation, and other authorized uses will 
be met to the fullest extent possible through both discharges of reservoir inflows during 
spring and release of storage during summer and fall to meet mainstem flow management 
objectives. Priority will be given to those flow needs directly related to human health and 
safety. Reservoir inflow in excess of that needed to meet the mainstem operational flow 
objectives during spring will be stored in a manner that maximizes the likelihood of being 
able to meet minimum discharge rates, mainstem Willamette River flow objectives at Albany 
and Salem during June through October, and Willamette Basin hydropower production 
needs. 
 
As of 2017, due to low level of use for water service contracts, the USACE does not make 
special operational adjustments, such as increasing flow releases, to meet contract requirements 
at most projects with the exception of Fern Ridge and Detroit. However, in “deficit” water years, 
the National Marine Fisheries Service’s (NOAA Fisheries) Reasonable and Prudent Alternative 
(RPA) requires the Reclamation to curtail water contract diversions. In other years, the RPA 
requires the USACE to release more than minimum flow to ensure the contract users do not take 
water intended for fish purposes from Fern Ridge and Detroit. In “deficit" water years, a partial 
water supply or no water supply may be available to satisfy irrigation contracts. Water deliveries 
may be ceased or curtailed under these conditions, per RPA 3.4. 
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9.0. USACE’s Emergency Navigation  
 
Although there is authorization for navigation in the mainstem Willamette River, there is 
currently little to no actual navigation for commercial purposes. There is no opportunity to move 
boats around the Willamette Falls at Oregon City except by trailer. Navigation did not seem to be 
an issue during the drought of 2001 or 2015. In December of 2011, the Willamette Falls Locks 
were placed in a non-operational status because of safety issues.  
 
10.0 State of Oregon Drought Management 
 
 10-01. Authorities. The legal authorities for the State of Oregon’s drought mitigation and 
response functions are found in ORS 536.700 - 536.780 and Oregon Administrative Rules 
(OAR) Chapter 690, Division 19. The Governor, through the request of a local jurisdiction, can 
declare an emergency under ORS 401.165. Under ORS 536.740, the Governor has authority to 
declare that a severe, continuing drought exists, or may exist, in any (or all) of the drainage 
basins in Oregon. Based on that declaration, the Governor or the Oregon Water Resources 
Commission can also direct state agencies and political subdivisions to implement a water 
conservation plan or water curtailment plan. Additionally, ORS 536.750 states that a drought 
declaration by the Governor allows the Water Resources Department to provide existing water 
right holders with access to temporary water management tools, described in OAR 690-019. 
 
The Water Resources Commission is made up of seven members who represent different areas of 
the state. The commission is a citizen body that sets state water policy and oversees activities of 
the Water Resources Department. WRC meetings are held regularly at different locations around 
the state and is open to the public. The region areas in the Willamette Valley are the Northwest 
Region and the West Central Region. 
 
 10-02. Declaration of Drought. The declaration of drought in Oregon is performed by the 
Governor on a county-by-county or on a state-wide basis. The Governor's technical advisory 
group is the Oregon Drought Readiness Council (DRC) (see 10-02.a), and the interagency Water 
Supply Availability Committee (WSAC) (see 10-02.b) reports to the DRC. The two interagency 
groups evaluate water supply conditions and help assess and communicate potential drought 
related impacts. The State of Oregon’s drought declaration process is shown on figure 10-1. A 
description of the DRC and WSAC and their activities are provided in the following sections, 
along with the State’s drought strategy. The USACE does not make a declaration of drought 
conditions associated with its reservoirs in the Willamette Basin.  
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Source: Drought Annex, State of Oregon Emergency Operations Plan, January 2016. 
 

Figure 10-1. Standard Drought Declaration Process 
   
   
  a. Drought Readiness Council. The DRC relies on information from the WSAC to assess 
how conditions may affect various sectors across the state, including instream and out-of-stream 
uses. The DRC reviews local requests for assistance and makes recommendations to the 
Governor regarding the need for state drought declarations. The DRC is responsible for ensuring 
coordination among state agencies and help water users access drought related information and 
assistance programs. The DRC consists of nine state agencies with natural resources 
management, public health, or emergency services expertise. Co-chairs of the Drought Readiness 
Council is the Administrator, Technical Services Division of the OWRD, and the Section 
Manager of the Office of Emergency Management.  
  
  b. Water Supply Availability Committee. The WSAC consists of ten state and federal 
science and emergency preparedness agencies that meet throughout the year to evaluate the 
potential for drought conditions. If drought is likely, monthly meetings occur shortly after release 
of the NRCS Water Supply Outlook reports to assess conditions. The WSAC communicates 
through the OWRD, the status of drought conditions to local, state, and tribal agencies. The 
WSAC is responsible for providing updates and reports on conditions to the Drought Readiness 
Council. As of 2016, the chair of the Water Supply Availability Committee is the Surface Water 
Hydrology Manager of the OWRD. The Chief of CENWP-EC-HR or designee represents the 
USACE on this committee.  
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 10-03. Drought Strategies. Because of the 2015 drought, the Governor signed Executive 
Order 15-09, to direct state agencies to plan for resiliency to drought to meet the challenge that a 
changing climate brings. The document, Report to the Governor Kate Brown, Implementation of 
Executive Order No. 15-09 Directing State Agencies to Plan for Resiliency to Drought, dated 1 
November 2015 (Report to the Governor) is in response to the Executive Order, and contains an 
overview of activities that Oregon’s agencies, boards, and commissions are to do to prepare for 
and respond to drought now and in the future. The weblink for the Executive Order is provided 
in the Weblinks section of this document.  
 
The Executive Order also directed the Office of Emergency Management and the Oregon Water 
Resources Department (OWRD) to update the Drought Annex to the State’s Emergency 
Operations Plan. The Drought Annex, dated January 2016, was prepared by the Oregon Office 
of Emergency Management, OWRD. The purpose of the annex is to coordinate state and federal 
agency response to drought emergencies and to provide emergency water supplies for human 
consumption under conditions of inadequate supply. The annex outlines steps and lists 
responsibilities of various federal, state, and local jurisdictions. It also includes a description of 
federal drought assistance programs and guidelines for water curtailment planning and program 
development. The Emergency Operations Plan and the Drought Annex are provided in the 
Weblinks section of the document. 
 
Two other state of Oregon strategies support the Drought Annex. The first, is the 2015 Natural 
Hazards Mitigation Plan, dated September 2015, which contains an up-to-date description of 
Oregon’s natural hazards and their probability, the state’s vulnerabilities, and its mitigation 
strategies and implementation capability. Cities and counties can use this information when 
preparing local natural hazard mitigation plans. The second, is the Oregon’s 2012 Integrated 
Water Resources Strategy, dated August 2012. The purpose of the document is to describe the 
water needs of Oregon and to provide a strategy to meet those needs. The intent of the strategy is 
to provide a blueprint for future actions.  
 
 
11.0 Coordination  
 
 11-01. USACE. The Chief, CENWP-EC-HR updates the Corporate Board (District 
Commander, Deputy District Engineer, and other CENWP Chiefs) of the drought situation, 
typically on a monthly basis. The reservoir regulation team, along with CENWD water 
management will meet at least weekly to discuss the drought situation, decisions to be made and 
the possible impacts of those decisions. Reports of the drought situation are prepared by the 
CENWP-EC-HR, and may be provided to USACE Headquarters (CECW-EC), through the 
CENWD. CENWP-EC-HR also reports to the Portland District Readiness Section (CENWP-
OD-SE), who coordinates with the CENWD Regional Contingency Office (CENWD-RCO), for 
upward reporting to Head Quarters Emergency Management. The CENWP-EC-HR also 
coordinates with Portland District Public Affairs (CENWP-PA) to develop talking points for 
news releases and public inquiries (see section 12.0). 
 
 11-02. Regional. The USACE coordinates with the region on reservoir operations to 
meet the ESA and all other purposes of the Willamette Valley Project through the WATER 
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forum. WATER works as a collaborative regional forum among the sovereign governments 
(federal/state/tribal) with responsibility for assisting the federal Action Agencies (USACE, 
BPA, and Reclamation) in the coordinated implementation of the ESA and related 
measures. WATER is also responsible for making recommendations to the Action 
Agencies in implementing the Willamette Biological Opinions’ RPA.  
 
 11-03. State of Oregon. The WSAC meets nearly monthly and discuss the status of 
water supply conditions across the state. The members of the WSAC are: NOAA, NRCS, 
Oregon Climate Change Research Institute, Oregon Department of Agriculture, Oregon 
Department of Forestry, Oregon Office of Emergency Management, Oregon Water 
Resources Department, USACE (CENWP-EC-HR), Reclamation, and the U.S. Geological 
Survey. The CENWP-EC-HR provides the status of the reservoirs and an assurance that 
project outflow will not be zero cfs, that in fact the rivers below USACE dams will still 
contain water. The Chief, CENWP-EC-HR coordinates with the State Engineer for the 
OWRD. 
 

11-04. County Emergency Managers. The WSAC provides data to the counties and other 
sources. The counties may adopt a local resolution declaring a drought. If needed, counties make 
a request to the Drought Readiness Council for assistance. The Drought Readiness Council 
evaluates the local requests for assistance, and makes recommendations to the Governor, who in 
turn may make a request to the USACE for assistance.  
 
12.0 Internal and External Communication  
  
 12-01. Congressional Briefs and Public Officials. The Deputy District Engineer for Program 
and Project Management (DDEPPM) meets with congressional representatives when requested. 
The Chiefs of CENWP-EC-H and CENWP-HR support the DDEPPM by providing technical 
information on specific questions they may have. Senior Management will maintain open 
communication with local officials and staff as needed, including the city and county 
commissioners and selected officials from the governor’s office.  
  
 12-02. Public Communication. The CENWP-EC-HR coordinates with the CENWP-PA to 
provide the news media and the general public with water resources information related to the 
Willamette Valley Project, using a positive approach to deal with drought distress situations. The 
Willamette Valley Project staff and CENWP-EC-HR staff should attend watershed council 
meetings, chambers of commerce, and City Council meetings and civic organizations to help 
reinforce understanding of competing demands of authorized purposes on reservoirs. The 
CENWP-PA may attend public meetings and provide support to the Willamette Valley Project 
staff and CENWP-EC-HR by disseminating information through social media and by printing 
flyers and other materials. As required, news releases containing updated water resources facts 
concerning the drought, as they relate to USACE reservoir conditions, will be prepared and 
distributed by the CENWP-PA. 
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 12-03. Internet. Reservoir levels, recreation updates, current issues, and other information 
will be posted on the District internet site. The internet is one of the District’s most 
comprehensive public resources for information on USACE activities. The weblink for this 
information is provided in the Weblinks section of this document. In a drought year, the CENWP 
will create a public web page to share drought related information. Drought information include 
forecasts and impacts, current reservoir data, information on emergency water assistance, and 
links to State of Oregon and other federal agency websites. Current conditions related to drought 
is provided in the weblink in the Weblinks section of this document. 
  
13.0 Emergency Assistance for Drought  
 
The USACE authority for Drought Assistance is contained in section 6-5, Policy – Emergency 
Water Assistance Due to Drought, of Engineering Regulation 500-1-1, Emergency Employment 
of Army and Other Resources, Civil Emergency Management Program, dated 30 September, 
2001. The Portland District, Business Operations Branch, Readiness Section (CENWP-OD-SE), 
is the point of contact for drought assistance.  
 
The USACE is authorized to transport emergency supplies of clean drinking water for human 
consumption to any locality designated as a drought distressed area, and to construct wells in 
such drought distressed areas. Assistance will only be to meet minimum public health and 
welfare requirements. Assistance may be in the form of emergency supply of clean drinking 
water for human consumption, and construction of wells (at state/local expense) if not 
commercially possible. Water normally provided by tank trucks or small diameter pipelines. 
Beneficiaries are any locality faced with a threat to public health and welfare from a drought 
situation affecting the water system. 
 
Application for program assistance to the CENWP must be initiated by the Governor or his/her 
authorized representative, but assistance is subject to approval at a higher level. The impacted 
area must be designated as a “drought distressed” area by Assistant Secretary of the Army for 
Civil Works. For other details on obtaining assistance during a drought, contact CENWP-OD-
SE. 
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WEBLINKS (as of May 2017) 

NOAA’s Climate Prediction Center ENSO status: 
http://www.cpc.ncep.noaa.gov/products/expert_assessment/ENSO_DD_archive.shtml 

Drought Monitor Update Report for Oregon: 
http://droughtmonitor.unl.edu/Home/StateDroughtMonitor.aspx?OR 

NRCS Oregon Snow Survey Reports: http://www.nrcs.usda.gov/wps/portal/nrcs/detail/or/snow/ 

Oregon Water Supply Outlook Reports: 
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/or/snow/waterproducts/?cid=nrcs142p2_04808
3 
 
Oregon Surface Water Supply Index (SWSI): 
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/or/snow/waterproducts/?cid=stelprdb1244919 
 
CWTS Report 15-15: http://www.corpsclimate.us/ccaupddr.cfm. 
 
The State of Oregon’s Governor Executive Order:  
http://www.oregon.gov/owrd/pages/wr/drought.aspx#Implementing_the_Drought_Executive_Or
der. 
 
State of Oregon’s Emergency Operations Plan and the Drought Annex: 
http://www.oregon.gov/OMD/OEM/Pages/plans_train/EOP.aspx. 
 
Portland District internet site: http://www.nwp.usace.army.mil/ 
 
Portland District current conditions related to drought:  
http://www.nwp.usace.army.mil/Missions/Water/Drought. 
 
Reservoir storage capacity tables: 
http://wmlocal.nwd.usace.army.mil/nwp/ratings/www/index.html 
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Attachment 1 
 

USACE-City Agreement Template 
Temporary Withdrawal of Water 
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AGREEMENT 

BETWEEN 

THE DEPARTMENT OF THE ARMY 

AND 

[CITY] 

FOR 

TEMPORARY WITHDRAWAL OF WATER 

FROM 

[RESERVOIR], [STATE] 

PURSUANT TO 

SECTION 6 OF THE FLOOD CONTROL ACT OF 1944 

 

THIS AGREEMENT, entered into this         day of MONTH, YEAR, by and between the 

DEPARTMENT OF THE ARMY (hereinafter called the "Government") represented by the District 

Engineer executing this Agreement, and CITY, (hereinafter called the "User"*); 

 

WITNESSETH THAT: 

 

WHEREAS, pursuant to the Flood Control Acts of 1938 (Public Law 75-761) and 1950 (Public 

Law 81-516), the Government has constructed and is operating [Project] on the [waterway], (hereinafter 

called the "Project"); and 

 

WHEREAS, Section 6 of the Flood Control Act of 1944 (Public Law 78-534), as amended (33 

U.S.C. 708), provides that the Secretary of the Army is authorized to enter into agreements with states, 

municipalities, private concerns, or individuals, at such prices and on such terms as the Secretary may 

deem reasonable, for domestic and industrial uses for surplus water that may be available at any reservoir 

under the Secretary’s control provided that no agreements for such water shall adversely affect the 

existing lawful uses of such water; and 

 

WHEREAS, pursuant to Section 6 of the Flood Control Act of 1944, as amended, the 

Government has determined that up to [volume] acre-feet of storage, as described in the [supporting 

document] (hereinafter called the "Report"), approved [date], is available at the Project as surplus water 

for municipal and industrial use, as the withdrawal of such amount will not interfere with Project 

purposes, nor adversely affect the existing lawful uses of water from the Project; and 

 

WHEREAS, the User desires to enter into an agreement with the Government for the withdrawal 

of up to [volume] acre-feet of surplus water downstream from the Project for municipal purposes; and 

 

WHEREAS, the User, as shown in Exhibit “A”, attached to and made a part of this Agreement, is 

empowered to enter into an agreement with the Government and is vested with all necessary powers of 

accomplishment of the purposes of this Agreement. 

 

NOW, THEREFORE, the parties do mutually agree as follows: 

 

ARTICLE 1 - Withdrawal of Surplus Water 

a.  The Government grants the User the right to withdraw water from the Project, or request 

releases to be made by the Government through the outlet works of the Project, for municipal use, subject 

to the User’s compliance with its responsibility for water rights as set out in Article 3 of this Agreement.  
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The rate of such withdrawal shall not exceed [rate], and the volume shall not to exceed [volume] acre-

feet per year, during the term of this Agreement as specified in Article 5 hereof. 

 

b.  The User’s rights under this Agreement are subject to the Government’s control and use of 

any or all storage in the Project to fulfill the authorized purposes of the Project.  In the event that the 

Government determines that withdrawals of any or all of the surplus water identified in the Report are 

resulting in unexpected adverse impacts to other Project purposes or operations, the User shall 

immediately suspend withdrawals. 

 

c.  The Government further reserves the right to take such measures as it determines in its sole 

discretion to be necessary to inspect, operate, maintain, and repair the Project, including taking any and 

all measures necessary to protect life and property.  

 

d.  The water which may be available for withdrawal by the User pursuant to this Agreement is 

raw water only.  The Government makes no representation with respect to the quality of water which 

may be available and assumes no responsibility therefore, or for treatment of the water.   

 

e.  The Government makes no guarantee with respect to the availability of water.  The water level 

of the Project will be maintained at elevations which the Government deems will best serve the 

authorized purposes of the Project, and this Agreement shall not be construed as giving the User any 

rights to have the water level maintained at any elevation. 

 

ARTICLE 2 – Metering and Recordkeeping 

For the purpose of maintaining an accurate record of the water withdrawn from the Project, the User 

agrees to furnish and install, or cause to be installed, meters or measuring devices satisfactory to the 

District Engineer, without cost to the Government.  Such devices shall be available for inspection by 

Government representatives at all reasonable times.  The User agrees to furnish to the District Engineer: 

(i) advance estimates of need; and (ii) records of the quantity of water actually withdrawn as requested 

by the District Engineer, but in any event no less frequently than once a year. 

 

ARTICLE 3 - Regulation of and Right to the Use of Water 

The regulation of the use of water withdrawn or released from the storage space under this Agreement 

shall be the sole responsibility of the User.  The User has the full responsibility to acquire in accordance 

with applicable law, and if necessary to establish or defend, any and all water rights needed for the water 

withdrawn or released from the Project under this Agreement.   The Government shall not be responsible 

for the use of water by the User, nor will it become a party to any controversies involving the water use, 

except as such controversies may affect the operations of the Project. 

 

ARTICLE 4 - Consideration and Payment 

a.  In consideration of the right to withdraw [volume] acre-feet between [timeframe] per year for 

a period not to exceed five (5) years from the Project for municipal and industrial water supply purposes, 

the User shall pay the Government $[capital cost] per year in capital costs, the first of which shall be due 

and payable within thirty (30) days of the effective date of the Agreement as set forth in Article 5 herein.  

In addition to the annual capital cost payment, the User shall be responsible for a share of the Operations 

and Maintenance (O&M) costs of the Project.  The first payment will be for $[O&M cost] and is due 

within thirty (30) days of the effective date of the Agreement.  Future capital and O&M payments 

thereafter will be due and payable on the anniversary date the first payment is due. 
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b.  The repayment amount shown in Article 4(a) is based upon joint use and specific water 

supply construction costs updated to [month year] price levels using appropriate indices and the Fiscal 

Year [FY] water supply interest rate of [interest rate] percent as computed by the Secretary of the 

Treasury in accordance with Section 932 of the Water Resources Development Act of 1986 (Public Law 

99-662). 

 

c.  If the User shall fail to make any payment under this Agreement within thirty (30) days of the 

date due, the delinquent payment shall be charged interest at the Current Value of Funds Rate, as 

determined by the Secretary of the Treasury that is applicable on the date that the payment became 

delinquent, with such penalty interest as may be required by Federal law or regulation.  This provision 

shall not be construed as waiving any other rights the Government may have in the event of default by 

the User, including but not limited to the right to terminate this Agreement for default. 

 

ARTICLE 5 - Duration of Agreement 

This agreement shall become effective upon the date it is signed by the Government, and shall continue 

in full force and effect under the conditions set forth herein for a period of not to exceed five (5) years 

from the said date of approval.  Upon expiration, this agreement may be extended by mutual agreement 

for additional periods of not to exceed five (5) years each.  All such agreement extensions shall be 

subject to recalculation of reimbursement.  Nothing in this agreement, nor in any extension thereto, shall 

imply a permanent right to utilize the storage space. 

 

ARTICLE 6 - Termination of Agreement 

a.  The User may terminate the Agreement upon fourteen (14) days written notice. 

 

b.  The Government may terminate this Agreement upon thirty (30) days written notice in the 

event the Government determines that withdrawals of any or all of the surplus water identified in the 

Report are resulting in unexpected adverse impacts to other Project purposes or operations. 

 

c.  The Government may terminate this Agreement and the User’s right to withdraw water upon 

thirty (30) days written notice if the User shall default in performance of any obligation of this 

Agreement.  Upon such a termination, the User shall continue to be liable to the Government for any 

monies owed and for any costs incurred by the Government as a result of the default. 

 

d.  In the event of any termination pursuant to this Article or Article 5, User shall, upon request 

of the Government, promptly remove, at User's expense, any facilities constructed on Project land for 

water withdrawal and restore premises around the removed facilities to a condition satisfactory to the 

Government. 

 

e.  Not later than ten (10) calendar days from the date of the written notice to terminate, the 

Government shall commence a final accounting of the financial obligations of the User under Article 4.a. 

of this Agreement.  The results of the final accounting will be furnished by written notice to the User.  

 

(i)  Should the final accounting show that the User owes the Government further 

payment under this Agreement, the User, not later than ninety (90) calendar days after receipt of 

the written notice from the Government, shall provide the Government with the full amount by 

delivering a check payable to “FAO. USAED, Portland” to the District Engineer, or by providing 

an Electronic Funds Transfer of the required funds in accordance with procedures established by 

the Government. 
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(ii)  Should the final accounting show that the amount of funds provided by the User 

exceeds its financial obligations under this Agreement, the Government, subject to the 

availability of funds, shall refund the excess amount to the User within ninety (90) calendar days 

of the date of completion of the final accounting, or if funds are not available, shall seek such 

appropriations as are necessary to make the refund.  

 

ARTICLE 7 - Rights-of-Way 

Occupancy and use of Project lands shall be in accordance with any permits, rights-of-way, or easements 

granted to the User by the Government. 

 

ARTICLE 8 - Release of Claims 

The User shall hold and save the Government, including its officers, agents, and employees, harmless 

from liability of any nature or kind for or on account of any claim for damages which may be filed or  

asserted as a result of the withdrawal or release of water from the Project made pursuant to the terms of 

the Agreement, or as a result of the construction, operation or maintenance of any facilities or 

appurtenances owned and operated by the User except for damages due to the fault or negligence of the 

Government or its contractors. 

 

ARTICLE 9 - Transfer or Assignment 

The User shall not transfer or assign this Agreement nor any rights acquired thereunder, nor grant any 

interest, privilege or license whatsoever in connection with this Agreement, without the approval of the 

Secretary of the Army or his duly authorized representative, provided that this restriction shall not be 

construed to apply to any water withdrawn or obtained from the Project and furnished by the User to any 

third party or parties, or to the rates charged therefor. 

 

ARTICLE 10 - Officials Not to Benefit 

No member of or delegate to Congress, or Resident Commissioner, shall be admitted to any share or part 

of this Agreement, or to any benefit that may arise therefrom; but this provision shall not be construed to 

extend to this Agreement if made with a corporation for its general benefit. 

 

ARTICLE 11 - Covenant Against Contingent Fees 

The User warrants that no person or selling agency has been employed or retained to solicit or secure this 

Agreement upon an agreement or understanding for a commission, percentage, brokerage, or contingent 

fee, excepting bona fide employees or bona fide established commercial or selling agencies by the User 

for the purpose of securing business.  For breach or violation of this warranty, the Government shall have 

the right to annul this Agreement without liability, or in its discretion, to add to the Agreement price or 

consideration the full amount of such commission, percentage, brokerage, or contingent fee. 

 

ARTICLE 12 - Environmental Quality 

During any construction, operation, and maintenance by the User of any facilities, specific actions will be 

taken to control environmental pollution which could result from such activity and to comply with 

applicable Federal, State and local laws and regulations concerning environmental pollution.  Particular 

attention should be given to (1) reduction of air pollution by control of burning, minimization of dust, 

containment of chemical vapors, and control of engine exhaust gases, and of smoke from temporary 

heaters; (2) reduction of water pollution by control of sanitary facilities, storage of fuels and other 

contaminants, and control of turbidity and siltation from erosion; (3) minimization of noise levels; (4) 

onsite and offsite disposal of water and spoil; and (5) prevention of landscape defacement and damage. 
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ARTICLE 13 - Civil Rights Assurance and Certification Regarding Lobbying 

a.  The User furnishes, as part of the Agreement, an assurance (Exhibit C) that it will comply 

with Title VI of the Civil Rights Act of l964 (78 Stat. 252; 42 U.S.C. 2000d, et seq.) and Department of 

Defense Directive 5500.11 issued pursuant thereto and published in Part 195 of Title 32, Code of Federal 

Regulations. 

 

b.  The user furnishes, as part of this Agreement, a certification (Exhibit D) that no appropriated 

funds have been paid or will be paid to an officer or employee of a Federal agency, a Member of 

Congress, an officer or employee of Congress, or an employee of a Member of Congress in connection 

with the execution of this Agreement; and that any funds other than appropriated funds that have been 

paid or will be paid to such persons will be disclosed on the appropriate form. 

 

ARTICLE 14 - Approval of Agreement 

This Agreement shall be subject to the written approval of the Secretary of the Army or his duly 

authorized representative and shall not be binding until so approved. 

 

 

IN WITNESS WHEREOF, the parties have executed this Agreement as of the day and year first above 

written. 

 

FOR THE DEPARTMENT OF THE ARMY  FOR THE [CITY] 

 

 

 

By        By __________________________ 

 [Commander]      [name of signatory] 

 Colonel, U.S. Army     [position or title] 

 District Engineer 

 U.S. Army Engineer District 

 Portland, Oregon 

 

DATE:____________________________   DATE:_______________________ 
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EXHIBIT A: CERTIFICATION 

 

 

I                                                   , Attorney for the [ENTITY], have reviewed the foregoing 

agreement executed by ________________________________ and, as principal legal officer for 

the [ENTITY], certify that the [ENTITY] is legally and financially capable of entering into the 

contractual obligations contained in the foregoing agreement and that, upon acceptance by the 

Department of the Army, it will be legally enforceable. 

 

Given under my hand, this                day of _______________ [YEAR]. 

 

             

       

      Attorney for [ENTITY] 
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EXHIBIT B 

The cost charged to the user for [volume] acre-feet of storage for five years is $[total cost], plus 

an annual O&M fee.  For a surplus water supply agreement, the user will pay the annual fees as 

listed in the table below.  

TOTAL ANNUAL COST TO USER 

FOR SURPLUS WATER SUPPLY STORAGE 

Item Type of Use Computation Cost 

Interest and 
amortization 

Annual cost of storage 
space 

$[cost per acre-foot] x [acre-
feet], (based on 30 year 
repayment plan) and 5 
payments at interest rate of 
[interest rate]%. 

$[total cost] 

Operation and 
maintenance 1 

Joint-use actual for FY 
[previous FY] 

[  ]% 2 x $[total joint-use 
O&M for previous FY] 

$[share of 
O&M] 

Repair, 
rehabilitation 
and 
replacement 3 

Joint-use actual for FY 
[previous FY]

[  ]% 2 x $[total joint-use 
O&M for previous FY] 

$[share of 
RR&R] 

Notes: 

1 Payment due and payable on the date specified in Article 4(a). 

2 Percent of Users share of the Usable storage space in the project. 

3 Repair, rehabilitation and replacement costs are payable only when incurred as specified in 

Article 5(b). 
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EXHIBIT C:  ASSURANCE OF COMPLIANCE 
 
ASSURANCE OF COMPLIANCE WITH THE DEPARTMENT OF DEFENSE DIRECTIVE 

UNDER TITLE VI OF THE CIVIL RIGHTS ACT OF 1964, AS AMENDED; THE AGE 

DISCRIMINATION ACT OF 1975; AND THE REHABILITATION ACT OF 1973, AS 

AMENDED 

 

The party executing this assurance, being the applicant recipient of Federal financial 

assistance under the instrument to which this assurance is attached hereby agrees that, as a part of 

its obligations under the aforesaid instrument, it will comply with Title VI of the Civil Rights Act 

of 1964 (P.L. 88-352), as amended (42 U.S.C. 2000d), and all requirements imposed by or 

pursuant to the Directive of the Department of Defense (32 CFR Part 195), issued as Department 

of Defense Directive 5500.11  pursuant to that title; The Age Discrimination Act of 1975 (42 

U.S.C. 6102); the Rehabilitation Act of 1973, as amended (29 U.S.C. 794), to the end that in 

accordance with the aforementioned Title, Directive and Acts, no person in the United States 

shall on the ground of race, color, age, sex, religion, handicap or national origin be excluded 

from participation in, be denied the benefits of, or be otherwise subjected to discrimination under 

any program or activity for which the Applicant-Recipient receives Federal financial assistance 

from the Department of the Army and gives assurances that it will immediately take any 

measures necessary to effectuate this agreement.   

 

If any personal property or real property, or interest therein, or structure thereon is 

provided or improved with the aid of Federal financial assistance extended to the applicant-

recipient by the Department of the Army, or if such assistance is in the form of personal property 

or real property, or interest therein or structure thereon, then this assurance shall obligate the 

applicant-recipient or in the case of any transfer of such property, any transferee, for the period 

during which the property is used for a purpose for which the Federal financial assistance is 

extended or for another purpose involving the provision of similar services or benefits, or for the 

period during which it retains ownership or possession of the property whichever is longer.  In all 

other cases, this assurance shall obligate the applicant-recipient for the period during which the 

Federal financial assistance is extended to it by the Department of the Army.  The Department of 

the Army representatives will be allowed to visit the recipient's facilities.  They will inspect the 

facilities to ensure that there are no barriers to impede the handicap's accessibility in either 

programs or activities. 

 

This assurance is given in consideration of and for the purpose of obtaining any and all 

Federal grants, loans, contracts, property, discounts or other Federal financial assistance extended 

after the date hereof to the applicant-recipient by the Department of the Army, including 

installment payments after such date on account of arrangements for Federal financial assistance 

which were approved before such date.  The applicant-recipient recognizes and agrees that such 

Federal financial assistance will be extended in reliance on the representations and agreements 

made in this assurance, and that the United States shall have the right to seek judicial 

enforcement of this assurance.  This assurance is binding on the applicant-recipient, its 

successors, transferees, and assignees, and the person or persons whose signatures appear below 

are authorized to sign this assurance on behalf of the applicant. 
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Date By 

[position/title] 

[entity] 

Mailing Address: 

[     ] 
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EXHIBIT D:  CERTIFICATION REGARDING LOBBYING 

The undersigned certifies, to the best of his or her knowledge and belief that: 

(1)  No Federal appropriated funds have been paid or will be paid, by or on behalf of 

the undersigned, to any person for influencing or attempting to influence an officer or employee 

of any agency, a Member of Congress, an officer or employee of Congress, or an employee of a 

Member of Congress in connection with the awarding of any Federal contract, the making of any 

Federal grant, the making of any Federal loan, the entering into of any cooperative agreement, 

and the extension, continuation, renewal, amendment, or modification of any Federal contract, 

grant, loan, or cooperative agreement. 

(2) If any funds other than Federal appropriated funds have been paid or will be paid 

to any person for influencing or attempting to influence an officer or employee of any agency, a 

Member of Congress, an officer or employee of Congress, or an employee of a Member of 

Congress in connection with this Federal contract, grant, loan, or cooperative agreement, the 

undersigned shall complete and submit Standard Form-LLL, "Disclosure Form to Report 

Lobbying," in accordance with its instructions. 

(3)  The undersigned shall require that the language of this certification be included in 

the award documents for all subawards at all tiers (including subcontracts, subgrants, and 

contracts under grants, loans, and cooperative agreements) and that all subrecipients shall certify 

and disclose accordingly. 

This certification is a material representation of fact upon which reliance was placed 

when this transaction was made or entered into.  Submission of this certification is a prerequisite 

for making or entering into this transaction imposed by Section 1352, Title 31, U.S. Code.  Any 

person who fails to file the required certification shall be subject to a civil penalty of not less than 

$10,000 and not more than $100,000 for each such failure. 

__________________________ 

[position/title] 

[entity] 

DATE:  ___________________ 
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