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1.0 Introduction

1.1. Background

Seven central Oregon irrigation districts (Arnold, Central Oregon, North Unit, Ochoco, Swalley,
Three Sisters, and Tumalo) and the City of Prineville, Oregon (City) are seeking Federal
Endangered Species Act (ESA) incidental take permits for the bull trout (Salvelinus confluentus),
Middle Columbia River steelhead (Oncorhynchus mykiss), Middle Columbia River spring Chinook
salmon (0. tshawytscha), Deschutes River summer/fall Chinook salmon, Sockeye salmon (O.
nerka) (collectively referred to as the covered fish species), and up to 10 other unlisted species
inhabiting the Deschutes River basin. As required by Section 10 of the ESA, the City and the
irrigation districts (collectively the Applicants) are preparing the Deschutes Basin Multi-species
Habitat Conservation Plan (DBHCP) to minimize and mitigate the effects of the proposed
incidental take on the covered species. The DBHCP is being prepared in cooperation with a
multi-stakeholder Working Group representing the U.S. Fish and Wildlife Service (USFWS),
National Marine Fisheries Service (NMFS), U.S. Bureau of Reclamation (Reclamation), U.S.
Bureau of Land Management (BLM), Oregon Department of Fish and Wildlife (ODFW), Oregon
Department of Environmental Quality (ODEQ), Oregon Water Resources Department (OWRD),
the Confederated Tribes of the Warm Springs, Crook County, and several non-governmental
entities.

This study has been completed to support development of the DBHCP. This report does not
necessarily represent the consensus view of the Working Group. Rather, it is intended to serve
as a reference document for the members of the group as they collaboratively develop plans for
additional studies and conduct analyses of the effects of the covered activities and the benefits
of various minimization and mitigation options.

1.2. Purpose, Scope, and Methods

The purpose of this study is to compile and evaluate existing flow data that may be used to
support the evaluation of potential impacts and conservation measures related to the storage,
release and diversion of irrigation water covered by the DBHCP on instream flows and habitats
for covered fish species in the Lower Crooked River Basin. Not all of the irrigation activities in
the basin are proposed for coverage under the DBHCP. The purpose of this study is to estimate
the unregulated flow regime in the Crooked River and various tributary waters in the absence of
the effects of irrigation upstream of DBHCP covered activities.

Monthly unregulated flows were synthesized for 69 water years extending from October, 1941
to September, 2010. Unregulated flows were derived for the following five locations:

1. Crooked River, inflow to t Prineville Reservoir.
2. Ochoco Creek, inflow for Ochoco Reservoir

3. Ochoco Creek, at mouth

4. McKay Creek, at mouth

5. Lytle Creek, at mouth.
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Data and methods used to develop the unregulated flows are described within this report. The
methodology used for each location was selected based on the data available for each location.
A common element of each location was the use of monthly 50 and 80 percent exceedance
flows derived by the Oregon Department of Water Resources for unregulated flow conditions.
These flows were obtained from the Water Availability Reporting System (WARS,
http://apps.wrd.state.or.us/apps/wars/wars display wa tables/MainMenul.aspx).

Monthly unregulated flows from October, 1941 to September, 2010 are reported in Appendix A
for each of the five locations. These unregulated flows were used to derive monthly flow
duration curves for each location, and these curves are included in this report.
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2.0

Inflows to Prineville Reservoir

Monthly inflows to Prineville Reservoir were obtained from Bob Main, a consultant working for
the Ochoco Irrigation District (e-mail transmission from Ochoco Irrigation District to R2 Resource
Consultants, Inc., July 9, 2012). These flows covered the 69-year period from Water Years 1942
through 2010 (October 1941 to September 2010) and they included the effects of irrigation
upstream from Prineville Reservoir.

In this analysis, the monthly flows were adjusted to remove the effects of irrigation upstream
from Prineville Reservoir. Irrigation upstream from Prineville Reservoir is not a DBHCP covered
activity. Monthly flow adjustments were performed to match monthly natural flow estimates of
50 percent and 80 percent exceedance flows developed from data obtained from the Oregon
Department of Water Resources (OWRD) Water Availability Reporting System,
http://apps.wrd.state.or.us/apps/wars/wars display wa tables/MainMenul.aspx.

The Oregon Department of Water Resources developed 50 percent exceedance flows for the
following two sub-basins of the Crooked River upstream from Bowman Dam:

Crooked River above Sand Creek — Watershed ID 70353, drainage area = 2,170 mi’.
Bear Creek at the mouth — Watershed ID 70606, drainage area = 203 mi’.

Bowman Dam is located downstream from these two sub-basins within Watershed ID 30530507
(Crooked River above Dry River, drainage area = 3,130 mi’). The Crooked River accumulates
about 79 mi’ of additional drainage area downstream from the two sub-basins listed above.
Monthly 50 percent exceedance flows for the Crooked River at Bowman Dam were estimated by
adding the corresponding flows in the Crooked River above Sand Creek, Bear Creek at the
mouth, and the portion of additional inflow from the downstream drainage. Results of these
calculations are shown in Table 2-1.

A similar process was used to derive monthly 80 percent exceedance flows for the Crooked River
at Bowman Dam. Results of these calculations are shown in Table 2-2. It should be noted there
is apparently a discrepancy between drainage areas reported by the Oregon Department of
Water Resources and the US Geological Survey. From the data reported by the Oregon
Department of Water Resources, the drainage area of the Crooked River at Bowman Dam is
estimated to be 2,450 mi’>. The US Geological Survey reports a drainage area of 2,700 mi” for
the Crooked River near Prineville (Gage No. 14080500, located just downstream from Bowman
Dam).
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Table 2-1 Monthly 50 percent exceedance flows for the Crooked River at Bowman Dam derived from 50 percent exceedance flows reported

by the Oregon Department of Water Resources.

Watershed Watershed
ID 70353 70606 70611 70595 30530507 30530507 Incremental
minus sum drainage
of between
OCHOCO Watersheds Bowman
BEAR CR > Sum of CR> MCKAY CR 70353, Dam and Crooked
CROOKED R > | CROOKED | Watersheds | cROOKEDR | > CROOKED | CROOKED R > 70606, Watersheds | River at
Stream DESCHUTES R R-AT 70353 and AT R-AT DESCHUTESR | 70611, and 70353 and | Bowman
Name - AB SAND CR MOUTH 70606 MOUTH MOUTH - AB DRY R 70595 70606 Dam
JAN 192 4 196 44 11 287 36 9 206
FEB 392 9 401 102 28 607 76 20 421
MAR 741 21 762 186 34 1,060 79 21 782
APR 960 20 980 183 34 1,280 83 22 1,002
MAY 622 12 634 109 21 792 28 7 641
JUN 321 6 327 51 6 389 4 1 328
JUL 93 2 95 15 1 112 1 0 95
AUG 48 1 49 6 0 56 0 0 49
SEP 56 1 57 7 0 64 0 0 57
oCT 66 1 67 7 1 75 1 0 67
NOV 81 1 82 9 2 96 4 1 83
DEC 134 2 136 25 6 185 17 4 141
Drainage 2,170 203 2,370 358 99 3,130 303 79 2,450
Area (mi°)
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Table 2-2 Monthly 80 percent exceedance flows for the Crooked River at Bowman Dam derived from 80 percent exceedance flows reported

by the Oregon Department of Water Resources.

Watershed Watershed
ID 70353 70606 70611 70595 30530507 30530507 | Incremental
minus sum drainage
of between
OCHOCO | MCKAY CR Watersheds Bowman
BEAR CR > Sum of CR> > CROOKED R 70353, Dam and Crooked
CROOKED R > | CROOKED | Watersheds | CROOKED | CROOKED > 70606, Watersheds | River at
Stream DESCHUTES R R-AT 70353 and R-AT R-AT DESCHUTES 70611, and 70353 and | Bowman
Name - AB SAND CR MOUTH 70606 MOUTH MOUTH R-ABDRYR 70595 70606 Dam
JAN 79 1 80 15 4 107 8 2 82
FEB 175 2 177 35 9 257 35 9 186
MAR 337 4 341 71 14 473 46 12 353
APR 598 6 604 97 20 755 35 9 613
MAY 404 4 408 62 9 491 11 3 411
JUN 261 3 264 43 3 313 3 1 265
JUL 80 1 81 13 1 95 1 0 81
AUG 39 0 39 6 0 46 0 0 39
SEP 45 1 46 6 0 52 0 0 46
OoCT 47 0 48 3 0 51 0 0 48
NOV 61 0 61 5 1 67 1 0 61
DEC 77 1 77 11 3 93 3 1 78
Drainage 2,170 203 2,370 358 99 3,130 303 79 2,450
Area (mi“)
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Estimates of monthly upstream consumptive irrigation losses were obtained from the Oregon
Department of Water Resources. Estimated monthly irrigation losses in the Crooked River
above Sand Creek and Bear Creek at the mouth are listed in Table 2-3. Initially, the monthly
irrigation losses from these two sub-basins were combined and then added to the 61 years of
monthly inflow to Prineville Reservoir obtained from Bob Main. Monthly flow duration analyses
were performed and the resultant monthly 50 percent and 80 percent exceedance flows were
compared with the corresponding flows in Tables 2-1 and 2-2, derived from data reported by
the Oregon Department of Water Resources.

The monthly 50 percent and 80 percent exceedance flows derived by adding estimates of
consumptive irrigations losses to monthly inflows to Prineville Reservoir were greater than the
corresponding flows reported in Tables 1 and 2. This result it not surprising because the
monthly estimates of consumptive irrigation losses were derived based on the assumption that
upstream irrigation fully utilized the water rights for irrigation withdrawal.

Through trial and error, good results were obtained when the estimates of upstream irrigation
were reduced by 47.3 percent. Good agreement was found between the monthly 50 percent
and 80 percent flow estimates obtained by adding the consumptive irrigation losses to the
monthly inflows to Prineville Reservoir and the natural flows reported by the Oregon
Department of Water Resources. These comparisons are shown in Figures 2-1 and 2-2 for the
50 percent and 80 percent exceedance flows, respectively.

Table 2-3 OWRD estimates of monthly consumptive irrigation losses in the Crooked River upstream

from Prineville Reservoir.

Monthly Consumptive Irrigation Losses (cfs)
Watershed ID 70353 70606
Sum of
Watersheds
CROOKEDR > BEAR CR > Sum of 70353 and 70606
DESCHUTESR - CROOKEDR - AT Watersheds reduced by
Stream Name AB SAND CR MOUTH 70353 and 70606 47.3%
JAN 0 0 0 0
FEB 0 0 0 0
MAR 31 1 32 17
APR 126 5 131 69
MAY 345 13 358 189
JUN 283 10 293 155
JUL 81 3 84 44
AUG 41 2 43 22
SEP 42 2 44 23
OoCT 20 1 21 11
NOV 0 0 0 0
DEC 0 0 0 0
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Figure2-1  Comparison of monthly 50 percent exceedance flows derived by adding estimates of
upstream consumptive irrigation losses to monthly inflows to Prineville Reservoir with
monthly 50 percent exceedance flows reported by the Oregon Department of Water
Resources for natural conditions.
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Figure2-2  Comparison of monthly 80 percent exceedance flows derived by adding estimates of
upstream consumptive irrigation losses to monthly inflows to Prineville Reservoir with
monthly 80 percent exceedance flows reported by the Oregon Department of Water
Resources for natural conditions.

The 61 years of monthly inflows to Prineville Reservoir, adjusted to remove the effects of
upstream irrigation were analyzed to develop monthly flow duration curves. Monthly flow
duration curves for the months of April through August are shown in Figure 2-3, while monthly
flow duration curves for the months of August through April are shown in Figure 2-4.
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Figure 2-3  Monthly flow duration curves for inflow to Prineville Reservoir, adjusted to remove the
effects of upstream irrigation, April through August.
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Figure 2-4  Monthly flow duration curves for inflow to Prineville Reservoir, adjusted to remove the
effects of upstream irrigation, August through April.
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3.0

Inflows to Ochoco Reservoir

Monthly inflows to Ochoco Reservoir were synthesized for the 69-year period from Water Years
1942 through 2010 (October 1941 to September 2010). Flow records for the Ochoco Creek
Basin were obtained from the US Bureau of Reclamation
(http://www.usbr.gov/pn/hydromet/destea.html) for the following gages:

e OCHO - Ochoco Creek below Ochoco Reservoir, OR, Latitude = 44°17'56",
Longitude = 120°43'40", Elevation = 3,100 feet

e OCRO - Ochoco Creek above Reservoir near Prineville, OR, Latitude = 44°20'00",
Longitude = 120°34'58", Elevation = 3,300 feet

e MLCO - Mill Creek near Prineville, OR, Latitude = 44°24'26", Longitude =
120°38'23", Elevation = 3,480 feet

Records from the OCHO gage included estimates of daily unregulated flow. These estimates
were apparently based on measured flows at that location that were corrected to account for
upstream storage and evaporation losses. The daily flow estimates included days when negative
flows were reported. These daily flow estimates were converted to monthly average flows.
Negative flows persisted even with the monthly average flows. Records from this gage were not
used to synthesize inflows to Ochoco Reservoir.

Daily flow records from the OCRO and MLCO gages, located upstream from Ochoco Reservoir
were combined. Monthly averages of these combined flows were determined from the period
from January 2000 through September 2010. These combined monthly flows were compared
with the corresponding monthly inflows to Prineville Reservoir adjusted to remove the effects of
upstream irrigation (Section 2.0). The two sets of flows were found to be well-correlated (R* =
0.91), as shown in Figure 3-1. The regression equation shown in Figure 3-1 was used to
synthesize the combined monthly flows for OCRO and MLCO gages from the monthly inflows to
Prineville Reservoir.
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Figure 3-1  Relationship between the monthly inflow to Prineville Reservoir and the combined
monthly flows in Ochoco Creek above Ochocho Reservoir and Mill Creek near Prineville.
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Monthly 50 and 80 percent exceedance flows were obtained from the Oregon Department of
Water Resources for Ochoco Creek at the mouth. These monthly flows are summarized in Table
3-1.

Table 3-1 OWRD monthly 50 and 80 percent exceedance flows in Ochoco Creek at the mouth.

Watershed ID 70611
Stream Name OCHOCO CR > CROOKED R - AT MOUTH
50 percent exceedance 80 percent exceedance

JAN 44 15
FEB 102 35
MAR 186 71
APR 183 97
MAY 109 62
JUN 51 43
JUL 15 13
AUG 6 6
SEP 7 6
oCT 7 3
NOV 9 5
DEC 25 11

The combined monthly flows in Ochoco Creek above Ochoco Reservoir and in Mill Creek near
Prineville were adjusted upwards to estimate natural flows in Ochoco Creek at the Mouth.
Through trial and error, an increase of 9.9 percent was found to provide good agreement
between the synthesized flows and natural flows estimated by the Oregon Department of Water
Resources for 50 percent exceedance (Figure 3-2) and 80 percent exceedance (Figure 3-3).

By applying a simple drainage area ratio adjustment, natural inflows to Ochoco Reservoir were
estimated by adjusting the combined monthly flows in Ochoco Creek above Ochoco Reservoir
and in Mill Creek near Prineville upwards by 5.8 percent. The 69 years of monthly inflows to
Ochoco Reservoir were analyzed to develop monthly flow duration curves. Monthly flow
duration curves for the months of April through August are shown in Figure 3-4, while monthly
flow duration curves for the months of August through April are shown in Figure 3-5.
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Figure3-2  Comparison of monthly 50 percent exceedance flows derived from synthesized monthly
flows in Ochoco Creek at the mouth with monthly 50 percent exceedance flows
reported by the Oregon Department of Water Resources for natural conditions.
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Figure 3-3  Comparison of monthly 80 percent exceedance flows derived from synthesized monthly
flows in Ochoco Creek at the mouth with monthly 80 percent exceedance flows
reported by the Oregon Department of Water Resources for natural conditions.
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Figure 3-4  Monthly flow duration curves for inflow to Ochoco Reservoir, April through August.
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Figure3-5 Monthly flow duration curves for inflow to Ochoco Reservoir, August through April.
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4.0 Flows in McKay Creek

Monthly flows in McKay Creek were synthesized for the 69-year period from Water Years 1942
through 2010 (October 1941 to September 2010). Flow records for McKay Creek were obtained
from the Oregon Department of Water Resources for the following location:

e 14085700 - McKay Creek above Poppy Creek near Prineville, OR, Latitude =
44°27'03", Longitude = 120°44'41", Elevation = 3,100 feet

Monthly averages from this gage were determined from the period from October 2009 through
September 2010. These monthly flows were compared with the corresponding monthly inflows
to Prineville Reservoir which were adjusted to remove the effects of upstream irrigation (Section
2.0). Both flow datasets were found to be well-correlated (R* = 0.90), as shown in Figure 4-1.
The regression equation shown in Figure 4-1 was used to synthesize the monthly flows for
McKay Creek above Poppy Creek from the monthly inflows to Prineville Reservoir.

Monthly 50 and 80 percent exceedance flows were obtained from the Oregon Department of
Water Resources for McKay Creek at the mouth. These monthly flows are summarized in Table
4-1.
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Figure 4-5

Relationship between the monthly inflow to Prineville Reservoir and the monthly flow
in McKay Creek above Poppy Creek near Prineville.

Table 4-1 OWRD monthly 50 and 80 percent exceedance flows in McKay Creek at the mouth.

Watershed ID

70595

Stream Name

MCKAY CR > CROOKED R - AT MOUTH

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OoCT
NOV
DEC

50 percent exceedance
11.0
28.4
33.7
34.4
21.2
6.4
1.2
0.4
0.4
0.5
1.6

6.2

80 percent exceedance
3.8
9.3
14.3
19.6
9.1
2.8
0.6
0.2
0.2
0.1
0.5
2.7
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The synthesized monthly flows in McKay Creek above Poppy Creek were adjusted to estimate
unregulated flows in McKay Creek at the Mouth. Through trial and error, a reduction of 6.6
percent was found to provide good agreement between the synthesized flows and natural flows
estimated by the Oregon Department of Water Resources (OWRD Water Availability Reporting
System, http://apps.wrd.state.or.us/apps/wars/wars_display_wa_tables/MainMenul.aspx) for
50 percent exceedance (Figure 4-2) and 80 percent exceedance (Figure 4-3).

The 69 years of monthly flows in McKay Creek at the mouth were analyzed to develop monthly
flow duration curves. Monthly flow duration curves for the months of April through August are
shown in Figure 4-4, while monthly flow duration curves for the months of August through April
are shown in Figure 4-5.
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Figure4-2  Comparison of monthly 50 percent exceedance flows derived from synthesized monthly
flows in McKay Creek at the mouth with monthly 50 percent exceedance flows reported
by the Oregon Department of Water Resources for natural conditions.
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Figure4-3  Comparison of monthly 80 percent exceedance flows derived from synthesized monthly
flows in McKay Creek at the mouth with monthly 80 percent exceedance flows reported
by the Oregon Department of Water Resources for natural conditions.
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Figure4-4  Monthly flow duration curves for McKay Creek at the mouth, April through August.
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Figure4-5 Monthly flow duration curves for McKay Creek at the mouth, August through April.
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5.0 Flows in Lytle Creek

No flow records are available for Lytle Creek. Monthly flows in Lytle Creek were synthesized for
the 69-year period from Water Years 1942 through 2010 (October 1941 to September 2010).

Monthly flows records for Lytle Creek were estimated by applying a drainage area ratio to the
monthly flows synthesized for nearby McKay Creek (Section 4.0). Monthly flows for Lytle Creek
at the mouth were estimated by reducing monthly flows in McKay Creek at the mouth by 59.2
percent based on differences in drainage area between the two basins.

The 69 years of monthly flows in Lytle Creek at the mouth were analyzed to develop monthly
flow duration curves. Monthly flow duration curves for the months of April through August are
shown in Figure 5-1, while monthly flow duration curves for the months of August through April
are shown in Figure 5-2.
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Figure 5-1  Monthly flow duration curves for Lytle Creek at the mouth, April through August.
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Figure 5-2  Monthly flow duration curves for Lytle Creek at the mouth, August through April.
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Appendix A

Monthly Unregulated Flows at
Various Locations in the Crooked River Basin,
October, 1941 to September, 2010

Average Monthly Flow (cfs)

Crooked Ochoco Creek,
River, Inflow Inflow to
to Prineville Ochoco Ochoco Creek | McKay Creek | Lytle Creek at
Month Year Reservoir Reservoir at Mouth at Mouth Mouth
OoCT 1941 57 6 6 0.8 0.3
NOV 1941 151 19 20 3.0 1.2
DEC 1941 278 41 42 7.0 2.9
JAN 1942 234 33 34 5.5 2.3
FEB 1942 447 74 77 13.7 5.6
MAR 1942 833 161 168 32.8 13.4
APR 1942 1952 468 486 108.0 44.1
MAY 1942 746 141 146 28.1 11.5
JUN 1942 408 66 68 12.0 4.9
JUL 1942 99 11 12 1.7 0.7
AUG 1942 33 3 0.4 0.1
SEP 1942 39 0.4 0.2
OoCT 1942 36 3 0.4 0.2
NOV 1942 207 28 29 4.6 1.9
DEC 1942 530 91 95 17.4 7.1
JAN 1943 761 144 150 28.9 11.8
FEB 1943 853 166 173 33.9 13.8
MAR 1943 1896 452 469 103.8 42.3
APR 1943 2580 664 690 159.8 65.2
MAY 1943 922 183 190 37.7 15.4
JUN 1943 377 60 62 10.8 4.4
JUL 1943 98 11 12 1.6 0.7
AUG 1943 35 3 0.4 0.2
SEP 1943 34 3 0.4 0.2
OCT 1943 57 6 0.8 0.3
NOV 1943 83 9 1.3 0.5
DEC 1943 85 9 10 13 0.5
JAN 1944 65 7 7 0.9 0.4
FEB 1944 159 20 21 3.2 1.3
MAR 1944 484 82 85 15.3 6.2
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Average Monthly Flow (cfs)

Crooked Ochoco Creek,
River, Inflow Inflow to
to Prineville Ochoco Ochoco Creek | McKay Creek | Lytle Creek at
Month Year Reservoir Reservoir at Mouth at Mouth Mouth
APR 1944 611 109 114 21.2 8.6
MAY 1944 299 45 46 7.8 3.2
JUN 1944 223 31 32 5.1 2.1
JUL 1944 73 8 8 1.1 0.4
AUG 1944 34 3 3 0.4 0.2
SEP 1944 31 3 3 0.3 0.1
OoCT 1944 38 3 4 0.4 0.2
NOV 1944 69 7 7 1.0 0.4
DEC 1944 102 12 12 1.7 0.7
JAN 1945 302 45 47 7.9 3.2
FEB 1945 641 116 121 22.7 9.3
MAR 1945 410 66 69 12.1 4.9
APR 1945 1442 320 333 70.7 28.8
MAY 1945 1053 216 225 45.5 18.6
JUN 1945 403 65 67 11.8 4.8
JUL 1945 62 6 0.9 0.4
AUG 1945 28 0.3 0.1
SEP 1945 35 3 3 0.4 0.2
OoCT 1945 45 4 0.5 0.2
NOV 1945 126 15 16 2.3 0.9
DEC 1945 569 100 104 19.2 7.8
JAN 1946 523 90 93 17.0 6.9
FEB 1946 455 76 79 14.0 5.7
MAR 1946 1486 333 346 73.7 30.1
APR 1946 2230 553 575 130.2 53.1
MAY 1946 719 134 139 26.6 10.9
JUN 1946 239 34 35 5.7 2.3
JUL 1946 77 8 1.2 0.5
AUG 1946 31 3 0.3 0.1
SEP 1946 51 5 0.7 0.3
oCT 1946 65 7 0.9 0.4
NOV 1946 179 24 24 3.8 1.5
DEC 1946 255 37 38 6.2 2.5
JAN 1947 122 15 15 2.2 0.9
FEB 1947 444 73 76 13.6 5.5
MAR 1947 616 110 115 21.4 8.7
APR 1947 523 90 94 17.1 7.0
MAY 1947 260 38 39 6.4 2.6
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Average Monthly Flow (cfs)

Crooked Ochoco Creek,
River, Inflow Inflow to
to Prineville Ochoco Ochoco Creek | McKay Creek | Lytle Creek at
Month Year Reservoir Reservoir at Mouth at Mouth Mouth
JUN 1947 259 37 39 6.4 2.6
JUL 1947 57 6 6 0.8 0.3
AUG 1947 30 0.3 0.1
SEP 1947 40 4 0.5 0.2
OCT 1947 51 0.7 0.3
NOV 1947 108 12 13 1.9 0.8
DEC 1947 147 18 19 2.9 1.2
JAN 1948 411 67 69 12.2 5.0
FEB 1948 385 61 64 11.1 4.5
MAR 1948 381 60 63 10.9 4.5
APR 1948 1528 345 358 76.7 31.3
MAY 1948 1649 379 394 85.3 34.8
JUN 1948 925 184 191 38.0 15.5
JUL 1948 146 18 19 2.8 1.2
AUG 1948 60 6 6 0.8 0.3
SEP 1948 54 0.7 0.3
OoCT 1948 72 8 8 1.1 0.4
NOV 1948 96 11 11 1.6 0.6
DEC 1948 88 10 10 1.4 0.6
JAN 1949 65 7 7 0.9 0.4
FEB 1949 700 130 135 25.6 10.5
MAR 1949 1251 268 279 57.9 23.6
APR 1949 1708 396 412 89.6 36.5
MAY 1949 673 124 128 24.3 9.9
JUN 1949 202 27 28 4.5 1.8
JUL 1949 52 5 5 0.7 0.3
AUG 1949 26 2 2 0.3 0.1
SEP 1949 30 3 3 0.3 0.1
oCT 1949 40 4 4 0.5 0.2
NOV 1949 67 7 7 1.0 0.4
DEC 1949 73 8 8 1.1 0.4
JAN 1950 84 9 10 13 0.5
FEB 1950 397 64 66 11.6 4.7
MAR 1950 752 142 147 28.3 11.6
APR 1950 1713 398 413 90.0 36.7
MAY 1950 782 149 155 30.0 12.2
JUN 1950 497 85 88 15.9 6.5
JUL 1950 81 9 9 1.3 0.5
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Average Monthly Flow (cfs)

Crooked Ochoco Creek,
River, Inflow Inflow to
to Prineville Ochoco Ochoco Creek | McKay Creek | Lytle Creek at
Month Year Reservoir Reservoir at Mouth at Mouth Mouth
AUG 1950 32 3 3 0.3 0.1
SEP 1950 29 2 3 0.3 0.1
OCT 1950 67 7 7 1.0 0.4
NOV 1950 128 16 16 2.4 1.0
DEC 1950 611 109 114 21.2 8.7
JAN 1951 339 52 54 9.3 3.8
FEB 1951 1305 283 294 61.4 25.1
MAR 1951 1024 209 217 43.8 17.9
APR 1951 1778 417 433 94.8 38.7
MAY 1951 854 166 173 33.9 13.8
JUN 1951 227 32 33 53 2.2
JUL 1951 60 6 6 0.8 0.3
AUG 1951 26 2 2 0.3 0.1
SEP 1951 26 2 2 0.3 0.1
OoCT 1951 61 6 6 0.8 0.3
NOV 1951 76 8 8 1.1 0.5
DEC 1951 169 22 23 3.5 1.4
JAN 1952 133 16 17 2.5 1.0
FEB 1952 532 92 96 17.5 7.1
MAR 1952 1393 307 319 67.4 27.5
APR 1952 3127 845 878 209.2 85.3
MAY 1952 815 157 163 31.8 13.0
JUN 1952 278 41 42 7.0 2.9
JUL 1952 99 11 12 1.7 0.7
AUG 1952 39 4 4 0.5 0.2
SEP 1952 40 4 4 0.5 0.2
OoCT 1952 40 4 4 0.5 0.2
NOV 1952 63 6 7 0.9 0.4
DEC 1952 81 9 9 1.2 0.5
JAN 1953 616 110 115 21.4 8.7
FEB 1953 909 180 187 37.0 15.1
MAR 1953 842 164 170 33.3 13.6
APR 1953 1856 440 457 100.7 41.1
MAY 1953 1115 232 241 49.3 20.1
JUN 1953 708 132 137 26.1 10.6
JUL 1953 107 12 13 1.9 0.8
AUG 1953 52 0.7 0.3
SEP 1953 60 6 0.8 0.3
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Average Monthly Flow (cfs)

Crooked Ochoco Creek,
River, Inflow Inflow to
to Prineville Ochoco Ochoco Creek | McKay Creek | Lytle Creek at
Month Year Reservoir Reservoir at Mouth at Mouth Mouth
OCT 1953 70 7 8 1.0 0.4
NOV 1953 186 25 26 4.0 1.6
DEC 1953 426 70 72 12.8 5.2
JAN 1954 240 34 35 5.7 2.3
FEB 1954 726 136 141 27.0 11.0
MAR 1954 843 164 170 33.3 13.6
APR 1954 996 202 210 42.1 17.2
MAY 1954 396 64 66 11.6 4.7
JUN 1954 282 42 43 7.2 2.9
JUL 1954 63 6 7 0.9 0.4
AUG 1954 26 2 2 0.3 0.1
SEP 1954 34 3 3 0.4 0.2
OoCT 1954 62 6 6 0.9 0.4
NOV 1954 70 7 8 1.0 0.4
DEC 1954 69 7 7 1.0 0.4
JAN 1955 78 8 9 1.2 0.5
FEB 1955 98 11 11 1.6 0.7
MAR 1955 213 29 30 4.8 2.0
APR 1955 622 112 116 21.8 8.9
MAY 1955 886 174 181 35.7 14.6
JUN 1955 229 32 33 54 2.2
JUL 1955 75 8 8 1.1 0.5
AUG 1955 25 2 0.2 0.1
SEP 1955 26 2 0.2 0.1
OoCT 1955 42 4 4 0.5 0.2
NOV 1955 87 9 10 1.4 0.6
DEC 1955 768 146 151 29.2 11.9
JAN 1956 830 160 167 32.6 133
FEB 1956 430 70 73 13.0 5.3
MAR 1956 1772 415 431 94.3 38.5
APR 1956 1858 440 457 100.8 41.1
MAY 1956 1318 286 298 62.3 254
JUN 1956 358 56 58 10.0 4.1
JUL 1956 126 15 16 2.3 1.0
AUG 1956 42 4 0.5 0.2
SEP 1956 51 0.7 0.3
oCT 1956 75 8 1.1 0.5
NOV 1956 109 13 13 1.9 0.8
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Average Monthly Flow (cfs)

Crooked Ochoco Creek,
River, Inflow Inflow to
to Prineville Ochoco Ochoco Creek | McKay Creek | Lytle Creek at
Month Year Reservoir Reservoir at Mouth at Mouth Mouth

DEC 1956 155 20 20 3.1 1.3
JAN 1957 76 8 8 1.1 0.5
FEB 1957 668 122 127 24.0 9.8
MAR 1957 1173 248 257 52.9 21.6
APR 1957 1246 267 277 57.6 23.5
MAY 1957 767 145 151 29.1 11.9
JUN 1957 236 33 35 5.6 2.3
JUL 1957 67 7 0.9 0.4
AUG 1957 27 0.3 0.1
SEP 1957 41 4 4 0.5 0.2
OoCT 1957 98 11 11 1.6 0.7
NOV 1957 90 10 10 1.4 0.6
DEC 1957 174 23 24 3.7 1.5
JAN 1958 322 49 51 8.6 3.5
FEB 1958 2352 591 614 140.3 57.2
MAR 1958 857 167 174 34.1 13.9
APR 1958 2065 503 522 117.0 47.7
MAY 1958 1277 275 286 59.6 24.3
JUN 1958 382 61 63 11.0 4.5
JUL 1958 118 14 14 2.1 0.9
AUG 1958 33 3 0.4 0.1
SEP 1958 47 0.6 0.2
OoCT 1958 62 6 0.9 0.4
NOV 1958 90 10 10 1.5 0.6
DEC 1958 105 12 13 1.8 0.7
JAN 1959 274 40 42 6.9 2.8
FEB 1959 197 27 28 4.3 1.8
MAR 1959 287 42 44 7.3 3.0
APR 1959 562 99 102 18.9 7.7
MAY 1959 346 54 56 9.6 3.9
JUN 1959 188 25 26 4.1 1.7
JUL 1959 55 5 6 0.7 0.3
AUG 1959 24 2 2 0.2 0.1
SEP 1959 29 2 2 0.3 0.1
oCT 1959 54 5 5 0.7 0.3
NOV 1959 63 6 7 0.9 0.4
DEC 1959 61 6 6 0.8 0.3
JAN 1960 71 7 8 1.0 0.4
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Average Monthly Flow (cfs)

Crooked Ochoco Creek,
River, Inflow Inflow to
to Prineville Ochoco Ochoco Creek | McKay Creek | Lytle Creek at
Month Year Reservoir Reservoir at Mouth at Mouth Mouth
FEB 1960 132 16 17 2.5 1.0
MAR 1960 809 156 162 31.5 12.8
APR 1960 1033 211 219 44.3 18.1
MAY 1960 505 86 89 16.2 6.6
JUN 1960 228 32 33 53 2.2
JUL 1960 47 4 5 0.6 0.2
AUG 1960 24 2 2 0.2 0.1
SEP 1960 27 2 2 0.3 0.1
OoCT 1960 37 3 3 0.4 0.2
NOV 1960 71 7 8 1.0 0.4
DEC 1960 37 3 3 0.4 0.2
JAN 1961 72 8 8 1.1 0.4
FEB 1961 528 91 95 17.3 7.0
MAR 1961 550 96 100 18.3 7.5
APR 1961 661 121 125 23.7 9.7
MAY 1961 450 75 78 13.8 5.6
JUN 1961 222 31 32 5.1 2.1
JUL 1961 54 5 5 0.7 0.3
AUG 1961 41 4 4 0.5 0.2
SEP 1961 32 3 3 0.3 0.1
OoCT 1961 48 5 5 0.6 0.2
NOV 1961 70 7 7 1.0 0.4
DEC 1961 102 12 12 1.7 0.7
JAN 1962 163 21 22 3.3 1.4
FEB 1962 442 73 76 13.5 5.5
MAR 1962 579 102 106 19.7 8.0
APR 1962 1932 462 480 106.5 435
MAY 1962 511 88 91 16.5 6.7
JUN 1962 218 30 31 5.0 2.0
JUL 1962 64 7 7 0.9 0.4
AUG 1962 74 1.1 0.4
SEP 1962 30 0.3 0.1
oCT 1962 130 16 16 2.4 1.0
NOV 1962 193 26 27 4.2 1.7
DEC 1962 360 56 59 10.1 4.1
JAN 1963 89 10 10 1.4 0.6
FEB 1963 1361 298 310 65.2 26.6
MAR 1963 313 47 49 8.3 3.4
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Average Monthly Flow (cfs)

Crooked Ochoco Creek,
River, Inflow Inflow to
to Prineville Ochoco Ochoco Creek | McKay Creek | Lytle Creek at
Month Year Reservoir Reservoir at Mouth at Mouth Mouth

APR 1963 861 168 175 34.3 14.0
MAY 1963 874 171 178 35.0 14.3
JUN 1963 226 31 33 53 2.1
JUL 1963 91 10 11 1.5 0.6
AUG 1963 22 0.2 0.1
SEP 1963 31 0.3 0.1
OoCT 1963 33 0.4 0.1
NOV 1963 83 9 1.3 0.5
DEC 1963 88 10 10 1.4 0.6
JAN 1964 120 14 15 2.2 0.9
FEB 1964 128 15 16 2.4 1.0
MAR 1964 277 41 42 7.0 2.9
APR 1964 983 198 206 41.3 16.9
MAY 1964 371 59 61 10.5 4.3
JUN 1964 235 33 34 5.5 2.3
JUL 1964 66 7 7 0.9 0.4
AUG 1964 22 2 2 0.2 0.1
SEP 1964 26 2 2 0.3 0.1
OoCT 1964 34 3 3 0.4 0.2
NOV 1964 71 7 8 1.0 0.4
DEC 1964 1964 472 490 109.0 445
JAN 1965 1202 255 265 54.8 22.3
FEB 1965 1348 295 306 64.3 26.2
MAR 1965 794 152 158 30.6 12.5
APR 1965 1399 309 321 67.8 27.6
MAY 1965 570 100 104 19.2 7.8
JUN 1965 250 36 37 6.1 2.5
JUL 1965 102 12 12 1.7 0.7
AUG 1965 64 0.9 0.4
SEP 1965 59 0.8 0.3
oCT 1965 79 9 1.2 0.5
NOV 1965 93 10 11 1.5 0.6
DEC 1965 89 10 10 1.4 0.6
JAN 1966 120 14 15 2.2 0.9
FEB 1966 148 19 19 2.9 1.2
MAR 1966 750 141 147 28.2 11.5
APR 1966 861 168 175 34.3 14.0
MAY 1966 237 33 35 5.6 2.3
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Average Monthly Flow (cfs)

Crooked Ochoco Creek,
River, Inflow Inflow to
to Prineville Ochoco Ochoco Creek | McKay Creek | Lytle Creek at
Month Year Reservoir Reservoir at Mouth at Mouth Mouth
JUN 1966 310 47 49 8.2 3.3
JUL 1966 44 4 4 0.5 0.2
AUG 1966 30 0.3 0.1
SEP 1966 32 0.3 0.1
OCT 1966 47 4 0.6 0.2
NOV 1966 97 11 11 1.6 0.7
DEC 1966 408 66 69 12.1 4.9
JAN 1967 386 62 64 111 4.5
FEB 1967 388 62 64 11.2 4.6
MAR 1967 627 113 118 22.0 9.0
APR 1967 694 128 133 25.4 10.3
MAY 1967 1270 273 284 59.1 24.1
JUN 1967 307 46 48 8.1 3.3
JUL 1967 82 9 9 1.3 0.5
AUG 1967 37 3 3 0.4 0.2
SEP 1967 23 2 2 0.2 0.1
OoCT 1967 43 4 4 0.5 0.2
NOV 1967 60 6 6 0.8 0.3
DEC 1967 72 7 8 1.1 0.4
JAN 1968 97 11 11 1.6 0.7
FEB 1968 448 74 77 13.7 5.6
MAR 1968 231 32 34 54 2.2
APR 1968 131 16 16 2.4 1.0
MAY 1968 219 30 31 5.0 2.1
JUN 1968 176 23 24 3.7 1.5
JUL 1968 47 4 5 0.6 0.2
AUG 1968 31 3 0.3 0.1
SEP 1968 36 3 0.4 0.2
oCT 1968 36 3 0.4 0.2
NOV 1968 165 21 22 3.4 1.4
DEC 1968 146 18 19 2.8 1.2
JAN 1969 336 52 54 9.2 3.7
FEB 1969 252 36 37 6.1 2.5
MAR 1969 739 139 144 27.7 11.3
APR 1969 1881 447 465 102.6 41.9
MAY 1969 607 108 113 21.0 8.6
JUN 1969 415 67 70 12.3 5.0
JUL 1969 99 11 12 1.7 0.7
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Average Monthly Flow (cfs)

Crooked Ochoco Creek,
River, Inflow Inflow to
to Prineville Ochoco Ochoco Creek | McKay Creek | Lytle Creek at
Month Year Reservoir Reservoir at Mouth at Mouth Mouth

AUG 1969 22 2 2 0.2 0.1
SEP 1969 26 2 2 0.3 0.1
OCT 1969 43 4 4 0.5 0.2
NOV 1969 65 7 7 0.9 0.4
DEC 1969 116 14 14 2.1 0.8
JAN 1970 1495 335 348 74.3 30.3
FEB 1970 772 147 152 29.4 12.0
MAR 1970 844 164 170 33.3 13.6
APR 1970 681 125 130 24.7 10.1
MAY 1970 719 134 139 26.6 10.9
JUN 1970 267 39 40 6.6 2.7
JUL 1970 86 9 10 1.4 0.6
AUG 1970 31 3 0.3 0.1
SEP 1970 32 3 0.3 0.1
OoCT 1970 a7 4 0.6 0.2
NOV 1970 273 40 41 6.8 2.8
DEC 1970 261 38 39 6.5 2.6
JAN 1971 1349 295 306 64.4 26.3
FEB 1971 645 117 122 22.9 9.3
MAR 1971 785 150 156 30.1 12.3
APR 1971 1307 283 294 61.6 25.1
MAY 1971 718 134 139 26.6 10.8
JUN 1971 271 40 41 6.8 2.8
JUL 1971 92 10 11 1.5 0.6
AUG 1971 28 2 0.3 0.1
SEP 1971 49 0.6 0.2
OoCT 1971 46 0.6 0.2
NOV 1971 87 9 10 1.4 0.6
DEC 1971 152 19 20 3.0 1.2
JAN 1972 405 65 68 11.9 4.9
FEB 1972 755 143 148 28.5 11.6
MAR 1972 2621 677 704 163.4 66.6
APR 1972 874 171 178 35.0 14.3
MAY 1972 612 110 114 21.2 8.7
JUN 1972 246 35 36 5.9 2.4
JUL 1972 103 12 12 1.7 0.7
AUG 1972 37 3 0.4 0.2
SEP 1972 36 0.4 0.2
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Average Monthly Flow (cfs)

Crooked Ochoco Creek,
River, Inflow Inflow to
to Prineville Ochoco Ochoco Creek | McKay Creek | Lytle Creek at
Month Year Reservoir Reservoir at Mouth at Mouth Mouth
OCT 1972 53 5 5 0.7 0.3
NOV 1972 82 9 9 13 0.5
DEC 1972 211 29 30 4.8 1.9
JAN 1973 211 29 30 4.8 1.9
FEB 1973 139 17 18 2.7 1.1
MAR 1973 380 60 63 10.9 4.5
APR 1973 527 91 94 17.2 7.0
MAY 1973 350 54 57 9.7 4.0
JUN 1973 166 21 22 3.4 1.4
JUL 1973 52 0.7 0.3
AUG 1973 30 0.3 0.1
SEP 1973 38 3 4 0.4 0.2
OoCT 1973 a7 4 5 0.6 0.2
NOV 1973 404 65 68 119 4.8
DEC 1973 999 202 210 42.3 17.2
JAN 1974 909 180 187 37.0 15.1
FEB 1974 362 57 59 10.2 4.2
MAR 1974 1448 322 335 71.1 29.0
APR 1974 1651 380 395 85.5 34.9
MAY 1974 989 200 208 41.7 17.0
JUN 1974 272 40 41 6.8 2.8
JUL 1974 62 6 0.9 0.4
AUG 1974 33 3 0.4 0.1
SEP 1974 24 2 0.2 0.1
OoCT 1974 49 5 5 0.6 0.3
NOV 1974 84 9 10 1.3 0.5
DEC 1974 81 9 9 1.2 0.5
JAN 1975 124 15 15 2.3 0.9
FEB 1975 242 34 36 5.8 2.4
MAR 1975 648 118 122 23.1 9.4
APR 1975 1292 279 290 60.6 24.7
MAY 1975 1510 339 353 75.4 30.7
JUN 1975 290 43 45 7.4 3.0
JUL 1975 121 14 15 2.2 0.9
AUG 1975 52 0.7 0.3
SEP 1975 58 6 0.8 0.3
oCT 1975 83 9 13 0.5
NOV 1975 104 12 12 1.8 0.7
DBHCP Study 13 Phase 2 Final Report June 11 2014 (final) Page 39




Average Monthly Flow (cfs)

Crooked Ochoco Creek,
River, Inflow Inflow to
to Prineville Ochoco Ochoco Creek | McKay Creek | Lytle Creek at
Month Year Reservoir Reservoir at Mouth at Mouth Mouth
DEC 1975 145 18 19 2.8 1.2
JAN 1976 262 38 39 6.5 2.6
FEB 1976 376 59 62 10.7 4.4
MAR 1976 598 107 111 20.6 8.4
APR 1976 1560 354 367 78.9 32.2
MAY 1976 617 111 115 21.5 8.8
JUN 1976 218 30 31 5.0 2.0
JUL 1976 87 10 10 1.4 0.6
AUG 1976 139 17 18 2.7 1.1
SEP 1976 76 8 8 1.1 0.5
OoCT 1976 87 10 10 1.4 0.6
NOV 1976 84 9 9 1.3 0.5
DEC 1976 75 1.1 0.5
JAN 1977 60 0.8 0.3
FEB 1977 89 10 10 1.4 0.6
MAR 1977 108 12 13 1.9 0.8
APR 1977 187 25 26 4.0 1.6
MAY 1977 389 62 65 11.2 4.6
JUN 1977 192 26 27 4.2 1.7
JUL 1977 58 6 6 0.8 0.3
AUG 1977 41 0.5 0.2
SEP 1977 52 0.7 0.3
OoCT 1977 62 6 0.9 0.4
NOV 1977 92 10 11 1.5 0.6
DEC 1977 442 73 76 13.4 5.5
JAN 1978 728 136 142 27.1 11.1
FEB 1978 796 152 158 30.8 12.5
MAR 1978 1684 389 404 87.9 35.8
APR 1978 1308 284 295 61.7 25.2
MAY 1978 722 135 140 26.8 10.9
JUN 1978 274 40 42 6.9 2.8
JUL 1978 118 14 15 2.1 0.9
AUG 1978 47 4 0.6 0.2
SEP 1978 50 0.6 0.3
oCT 1978 60 0.8 0.3
NOV 1978 78 1.2 0.5
DEC 1978 95 11 11 1.6 0.6
JAN 1979 289 43 44 7.4 3.0
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Average Monthly Flow (cfs)

Crooked Ochoco Creek,
River, Inflow Inflow to
to Prineville Ochoco Ochoco Creek | McKay Creek | Lytle Creek at
Month Year Reservoir Reservoir at Mouth at Mouth Mouth
FEB 1979 1281 276 287 59.9 24.4
MAR 1979 2041 495 515 115.1 46.9
APR 1979 1356 297 308 64.8 26.4
MAY 1979 1291 279 290 60.5 24.7
JUN 1979 245 35 36 5.9 2.4
JUL 1979 67 7 1.0 0.4
AUG 1979 32 0.3 0.1
SEP 1979 32 0.3 0.1
OoCT 1979 65 7 0.9 0.4
NOV 1979 108 12 13 1.9 0.8
DEC 1979 161 21 21 3.3 1.3
JAN 1980 611 109 114 21.2 8.6
FEB 1980 1097 228 237 48.2 19.7
MAR 1980 863 168 175 34.4 14.0
APR 1980 996 202 209 42.0 17.2
MAY 1980 474 80 83 14.9 6.1
JUN 1980 332 51 53 9.0 3.7
JUL 1980 90 10 10 1.4 0.6
AUG 1980 22 2 2 0.2 0.1
SEP 1980 38 3 0.4 0.2
OoCT 1980 57 6 0.8 0.3
NOV 1980 80 9 1.2 0.5
DEC 1980 309 47 48 8.2 3.3
JAN 1981 173 23 23 3.6 1.5
FEB 1981 774 147 153 29.5 12.1
MAR 1981 671 123 128 24.2 9.9
APR 1981 666 122 126 239 9.8
MAY 1981 481 81 84 15.2 6.2
JUN 1981 290 43 45 7.5 3.0
JUL 1981 65 7 0.9 0.4
AUG 1981 22 0.2 0.1
SEP 1981 30 0.3 0.1
oCT 1981 75 8 1.1 0.5
NOV 1981 119 14 15 2.1 0.9
DEC 1981 843 164 170 33.3 13.6
JAN 1982 457 76 79 14.1 5.8
FEB 1982 2046 497 516 115.4 47.1
MAR 1982 1225 261 271 56.2 22.9
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Average Monthly Flow (cfs)

Crooked Ochoco Creek,
River, Inflow Inflow to
to Prineville Ochoco Ochoco Creek | McKay Creek | Lytle Creek at
Month Year Reservoir Reservoir at Mouth at Mouth Mouth
APR 1982 1713 398 413 90.0 36.7
MAY 1982 1153 242 252 51.7 21.1
JUN 1982 440 72 75 13.4 5.5
JUL 1982 192 26 27 4.2 1.7
AUG 1982 34 0.4 0.1
SEP 1982 50 5 0.6 0.3
OoCT 1982 106 12 13 1.8 0.7
NOV 1982 122 15 15 2.2 0.9
DEC 1982 266 39 40 6.6 2.7
JAN 1983 476 80 83 15.0 6.1
FEB 1983 1406 310 323 68.2 27.8
MAR 1983 2644 685 711 165.4 67.5
APR 1983 1882 447 465 102.6 41.9
MAY 1983 1943 466 484 107.4 43.8
JUN 1983 558 98 102 18.7 7.6
JUL 1983 172 22 23 3.6 1.5
AUG 1983 65 0.9 0.4
SEP 1983 71 8 1.0 0.4
OoCT 1983 119 14 15 2.2 0.9
NOV 1983 189 25 26 4.1 1.7
DEC 1983 498 85 88 15.9 6.5
JAN 1984 496 84 88 15.8 6.5
FEB 1984 788 150 156 30.3 12.4
MAR 1984 3006 804 835 197.9 80.7
APR 1984 3046 818 850 201.7 82.3
MAY 1984 1963 472 490 108.9 44.4
JUN 1984 770 146 152 29.3 12.0
JUL 1984 166 21 22 34 1.4
AUG 1984 67 7 7 1.0 0.4
SEP 1984 118 14 14 2.1 0.9
oCT 1984 191 25 26 4.1 1.7
NOV 1984 862 168 175 34.3 14.0
DEC 1984 408 66 69 12.0 4.9
JAN 1985 271 39 41 6.8 2.8
FEB 1985 365 57 60 10.3 4.2
MAR 1985 1166 246 255 52.5 21.4
APR 1985 2385 602 625 143.1 58.4
MAY 1985 549 96 99 18.3 7.5
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Average Monthly Flow (cfs)

Crooked Ochoco Creek,
River, Inflow Inflow to
to Prineville Ochoco Ochoco Creek | McKay Creek | Lytle Creek at
Month Year Reservoir Reservoir at Mouth at Mouth Mouth

JUN 1985 289 43 45 7.4 3.0
JUL 1985 89 10 10 1.4 0.6
AUG 1985 62 0.9 0.3
SEP 1985 80 1.2 0.5
OCT 1985 120 14 15 2.2 0.9
NOV 1985 116 14 14 2.1 0.8
DEC 1985 129 16 16 2.4 1.0
JAN 1986 339 52 54 9.3 3.8
FEB 1986 1732 403 419 914 37.3
MAR 1986 2435 618 642 147.3 60.1
APR 1986 873 171 178 35.0 14.3
MAY 1986 480 81 84 15.1 6.2
JUN 1986 210 29 30 4.8 1.9
JUL 1986 86 9 10 1.3 0.5
AUG 1986 42 4 0.5 0.2
SEP 1986 63 6 7 0.9 0.4
OoCT 1986 101 11 12 1.7 0.7
NOV 1986 139 17 18 2.7 1.1
DEC 1986 124 15 15 2.3 0.9
JAN 1987 194 26 27 4.2 1.7
FEB 1987 413 67 70 12.3 5.0
MAR 1987 1230 263 273 56.6 23.1
APR 1987 976 197 204 40.9 16.7
MAY 1987 370 58 61 10.5 4.3
JUN 1987 220 30 32 5.1 2.1
JUL 1987 141 17 18 2.7 1.1
AUG 1987 44 4 4 0.5 0.2
SEP 1987 53 0.7 0.3
oCT 1987 72 1.1 0.4
NOV 1987 80 1.2 0.5
DEC 1987 113 13 14 2.0 0.8
JAN 1988 150 19 20 3.0 1.2
FEB 1988 364 57 59 10.2 4.2
MAR 1988 453 75 78 13.9 5.7
APR 1988 471 79 82 14.7 6.0
MAY 1988 346 54 56 9.6 3.9
JUN 1988 230 32 34 5.4 2.2
JUL 1988 81 9 9 1.2 0.5
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Average Monthly Flow (cfs)

Crooked Ochoco Creek,
River, Inflow Inflow to
to Prineville Ochoco Ochoco Creek | McKay Creek | Lytle Creek at
Month Year Reservoir Reservoir at Mouth at Mouth Mouth
AUG 1988 45 4 4 0.5 0.2
SEP 1988 44 4 4 0.5 0.2
OCT 1988 34 3 3 0.4 0.1
NOV 1988 113 13 14 2.0 0.8
DEC 1988 138 17 18 2.6 1.1
JAN 1989 138 17 18 2.6 1.1
FEB 1989 483 81 85 15.2 6.2
MAR 1989 2144 527 547 123.3 50.3
APR 1989 1735 404 420 91.6 374
MAY 1989 842 163 170 33.2 13.6
JUN 1989 201 27 28 4.5 1.8
JUL 1989 61 6 6 0.8 0.3
AUG 1989 34 3 3 0.4 0.1
SEP 1989 49 5 5 0.6 0.3
OoCT 1989 60 6 6 0.8 0.3
NOV 1989 75 8 8 1.1 0.5
DEC 1989 81 9 9 1.2 0.5
JAN 1990 135 17 17 2.6 1.0
FEB 1990 112 13 14 2.0 0.8
MAR 1990 405 65 68 11.9 4.9
APR 1990 264 38 40 6.5 2.7
MAY 1990 251 36 37 6.1 2.5
JUN 1990 211 29 30 4.8 2.0
JUL 1990 52 5 5 0.7 0.3
AUG 1990 26 2 2 0.3 0.1
SEP 1990 46 4 5 0.6 0.2
OoCT 1990 26 2 2 0.3 0.1
NOV 1990 65 7 7 0.9 0.4
DEC 1990 54 5 5 0.7 0.3
JAN 1991 106 12 13 1.8 0.7
FEB 1991 157 20 21 3.1 1.3
MAR 1991 190 25 26 4.1 1.7
APR 1991 332 51 53 9.0 3.7
MAY 1991 434 71 74 13.1 5.4
JUN 1991 219 30 31 5.0 2.1
JUL 1991 80 9 1.2 0.5
AUG 1991 22 2 0.2 0.1
SEP 1991 26 0.3 0.1
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Average Monthly Flow (cfs)

Crooked Ochoco Creek,
River, Inflow Inflow to
to Prineville Ochoco Ochoco Creek | McKay Creek | Lytle Creek at
Month Year Reservoir Reservoir at Mouth at Mouth Mouth
OCT 1991 38 3 3 0.4 0.2
NOV 1991 99 11 12 1.7 0.7
DEC 1991 124 15 15 2.3 0.9
JAN 1992 83 9 9 13 0.5
FEB 1992 320 49 51 8.6 3.5
MAR 1992 353 55 57 9.8 4.0
APR 1992 208 28 29 4.7 1.9
MAY 1992 197 27 28 4.3 1.8
JUN 1992 155 20 20 3.1 1.3
JUL 1992 58 6 6 0.8 0.3
AUG 1992 28 2 2 0.3 0.1
SEP 1992 25 2 2 0.2 0.1
OoCT 1992 50 5 5 0.6 0.3
NOV 1992 67 7 7 1.0 0.4
DEC 1992 88 10 10 1.4 0.6
JAN 1993 133 16 17 2.5 1.0
FEB 1993 182 24 25 3.9 1.6
MAR 1993 3217 875 909 217.7 88.8
APR 1993 2507 641 666 1535 62.6
MAY 1993 1242 266 276 57.3 23.4
JUN 1993 419 68 71 12.5 5.1
JUL 1993 94 10 11 1.5 0.6
AUG 1993 57 6 6 0.8 0.3
SEP 1993 43 0.5 0.2
OoCT 1993 73 8 1.1 0.4
NOV 1993 66 0.9 0.4
DEC 1993 113 13 14 2.0 0.8
JAN 1994 127 15 16 2.3 1.0
FEB 1994 126 15 16 2.3 0.9
MAR 1994 385 61 64 111 4.5
APR 1994 360 56 59 10.1 4.1
MAY 1994 306 46 48 8.0 3.3
JUN 1994 199 27 28 4.4 1.8
JUL 1994 44 4 4 0.5 0.2
AUG 1994 27 2 2 0.3 0.1
SEP 1994 23 2 2 0.2 0.1
oCT 1994 31 3 3 0.3 0.1
NOV 1994 63 6 7 0.9 0.4
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Average Monthly Flow (cfs)

Crooked Ochoco Creek,
River, Inflow Inflow to
to Prineville Ochoco Ochoco Creek | McKay Creek | Lytle Creek at
Month Year Reservoir Reservoir at Mouth at Mouth Mouth
DEC 1994 69 7 7 1.0 0.4
JAN 1995 409 66 69 12.1 4.9
FEB 1995 1177 249 258 53.2 21.7
MAR 1995 796 152 158 30.7 12.5
APR 1995 549 96 99 18.3 7.4
MAY 1995 603 108 112 20.8 8.5
JUN 1995 262 38 39 6.5 2.6
JUL 1995 75 8 8 1.1 0.5
AUG 1995 22 2 2 0.2 0.1
SEP 1995 24 2 2 0.2 0.1
OoCT 1995 43 4 4 0.5 0.2
NOV 1995 64 7 7 0.9 0.4
DEC 1995 345 53 56 9.5 3.9
JAN 1996 500 85 88 16.0 6.5
FEB 1996 1777 416 433 94.7 38.6
MAR 1996 930 185 192 38.2 15.6
APR 1996 823 159 165 32.2 13.1
MAY 1996 694 128 133 254 10.4
JUN 1996 234 33 34 5.5 2.3
JUL 1996 74 8 8 1.1 0.5
AUG 1996 27 2 2 0.3 0.1
SEP 1996 47 4 5 0.6 0.2
OoCT 1996 56 5 6 0.7 0.3
NOV 1996 155 20 20 3.1 1.3
DEC 1996 868 170 176 34.7 14.2
JAN 1997 1219 260 270 55.9 22.8
FEB 1997 845 164 171 334 13.6
MAR 1997 1099 228 237 48.3 19.7
APR 1997 927 184 191 38.0 15.5
MAY 1997 384 61 64 111 4.5
JUN 1997 219 30 31 5.0 2.0
JUL 1997 67 7 7 0.9 0.4
AUG 1997 23 2 2 0.2 0.1
SEP 1997 46 4 5 0.6 0.2
oCT 1997 57 6 6 0.8 0.3
NOV 1997 67 7 7 0.9 0.4
DEC 1997 66 7 7 0.9 0.4
JAN 1998 252 36 37 6.1 2.5
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Average Monthly Flow (cfs)

Crooked Ochoco Creek,
River, Inflow Inflow to
to Prineville Ochoco Ochoco Creek | McKay Creek | Lytle Creek at
Month Year Reservoir Reservoir at Mouth at Mouth Mouth
FEB 1998 338 52 54 9.2 3.8
MAR 1998 1444 321 334 70.8 28.9
APR 1998 1089 225 234 47.7 19.4
MAY 1998 1407 311 323 68.3 27.9
JUN 1998 714 133 138 26.4 10.8
JUL 1998 124 15 15 2.3 0.9
AUG 1998 38 3 0.4 0.2
SEP 1998 33 0.4 0.1
OoCT 1998 41 4 0.5 0.2
NOV 1998 163 21 22 3.3 1.4
DEC 1998 281 41 43 7.1 2.9
JAN 1999 340 52 55 9.3 3.8
FEB 1999 394 63 66 115 4.7
MAR 1999 1654 380 395 85.7 349
APR 1999 1707 396 411 89.5 36.5
MAY 1999 1073 221 230 46.7 19.1
JUN 1999 285 42 44 7.3 3.0
JUL 1999 69 7 7 1.0 0.4
AUG 1999 40 4 4 0.5 0.2
SEP 1999 40 4 4 0.5 0.2
OoCT 1999 11 1 1 0.1 0.0
NOV 1999 74 8 8 1.1 0.4
DEC 1999 82 9 9 1.3 0.5
JAN 2000 120 21 22 2.2 0.9
FEB 2000 387 89 92 11.2 4.6
MAR 2000 1043 184 191 44.9 18.3
APR 2000 1413 217 226 68.7 28.0
MAY 2000 334 52 54 9.1 3.7
JUN 2000 167 17 18 3.5 1.4
JUL 2000 49 4 4 0.6 0.2
AUG 2000 22 1 1 0.2 0.1
SEP 2000 32 2 2 0.3 0.1
oCT 2000 53 4 4 0.7 0.3
NOV 2000 61 7 7 0.8 0.3
DEC 2000 67 7 8 1.0 0.4
JAN 2001 70 8 8 1.0 0.4
FEB 2001 94 11 12 1.5 0.6
MAR 2001 407 41 43 12.0 4.9
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Average Monthly Flow (cfs)

Crooked Ochoco Creek,
River, Inflow Inflow to
to Prineville Ochoco Ochoco Creek | McKay Creek | Lytle Creek at
Month Year Reservoir Reservoir at Mouth at Mouth Mouth
APR 2001 377 69 72 10.8 4.4
MAY 2001 291 45 47 7.5 3.1
JUN 2001 170 13 13 3.5 1.4
JUL 2001 54 5 5 0.7 0.3
AUG 2001 22 2 2 0.2 0.1
SEP 2001 23 1 1 0.2 0.1
OoCT 2001 31 2 2 0.3 0.1
NOV 2001 60 6 6 0.8 0.3
DEC 2001 119 20 21 2.1 0.9
JAN 2002 350 82 85 9.7 4.0
FEB 2002 192 56 58 4.2 1.7
MAR 2002 486 91 94 154 6.3
APR 2002 856 181 188 34.0 13.9
MAY 2002 259 37 39 6.4 2.6
JUN 2002 165 11 12 34 1.4
JUL 2002 45 3 3 0.5 0.2
AUG 2002 24 1 1 0.2 0.1
SEP 2002 25 1 1 0.2 0.1
OoCT 2002 31 2 2 0.3 0.1
NOV 2002 45 2 2 0.6 0.2
DEC 2002 57 4 4 0.8 0.3
JAN 2003 262 65 68 6.5 2.6
FEB 2003 360 93 97 10.1 4.1
MAR 2003 509 75 78 16.4 6.7
APR 2003 480 129 134 15.1 6.2
MAY 2003 437 70 73 13.2 5.4
JUN 2003 165 19 19 3.4 1.4
JUL 2003 48 3 3 0.6 0.2
AUG 2003 23 1 1 0.2 0.1
SEP 2003 30 1 1 0.3 0.1
oCT 2003 27 2 2 0.3 0.1
NOV 2003 48 4 4 0.6 0.2
DEC 2003 81 21 22 1.3 0.5
JAN 2004 125 63 65 2.3 0.9
FEB 2004 526 121 126 17.2 7.0
MAR 2004 1719 272 282 90.5 36.9
APR 2004 950 162 168 394 16.1
MAY 2004 609 103 107 21.1 8.6

DBHCP Study 13 Phase 2 Final Report June 11 2014 (final)

Page 48




Average Monthly Flow (cfs)

Crooked Ochoco Creek,
River, Inflow Inflow to
to Prineville Ochoco Ochoco Creek | McKay Creek | Lytle Creek at
Month Year Reservoir Reservoir at Mouth at Mouth Mouth
JUN 2004 252 47 48 6.1 2.5
JUL 2004 51 9 10 0.7 0.3
AUG 2004 22 4 0.2 0.1
SEP 2004 23 3 0.2 0.1
OCT 2004 55 6 0.7 0.3
NOV 2004 60 7 0.8 0.3
DEC 2004 103 19 19 1.8 0.7
JAN 2005 126 30 31 2.3 0.9
FEB 2005 130 32 33 2.4 1.0
MAR 2005 659 51 53 23.6 9.6
APR 2005 752 94 98 28.4 11.6
MAY 2005 780 118 122 29.9 12.2
JUN 2005 234 29 31 5.5 2.3
JUL 2005 52 6 6 0.7 0.3
AUG 2005 22 1 1 0.2 0.1
SEP 2005 23 1 1 0.2 0.1
OoCT 2005 40 2 2 0.5 0.2
NOV 2005 87 9 10 1.4 0.6
DEC 2005 462 62 64 14.3 5.9
JAN 2006 1187 260 270 53.8 22.0
FEB 2006 552 173 180 18.4 7.5
MAR 2006 1230 178 185 56.6 23.1
APR 2006 2861 487 506 184.7 75.4
MAY 2006 1195 167 174 54.3 22.1
JUN 2006 393 42 43 11.4 4.7
JUL 2006 82 11 12 13 0.5
AUG 2006 23 0.2 0.1
SEP 2006 30 0.3 0.1
oCT 2006 60 4 4 0.8 0.3
NOV 2006 86 17 18 13 0.6
DEC 2006 227 71 74 5.3 2.2
JAN 2007 176 84 88 3.7 1.5
FEB 2007 454 89 93 14.0 5.7
MAR 2007 1081 204 212 47.2 19.2
APR 2007 581 112 116 19.8 8.1
MAY 2007 312 36 38 8.3 3.4
JUN 2007 155 10 11 3.1 1.3
JUL 2007 44 2 2 0.5 0.2
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Average Monthly Flow (cfs)

Crooked Ochoco Creek,
River, Inflow Inflow to
to Prineville Ochoco Ochoco Creek | McKay Creek | Lytle Creek at
Month Year Reservoir Reservoir at Mouth at Mouth Mouth

AUG 2007 22 1 1 0.2 0.1

SEP 2007 23 1 1 0.2 0.1

oCT 2007 48 7 7 0.6 0.2

NOV 2007 74 14 14 1.1 0.4

DEC 2007 81 21 22 1.2 0.5

JAN 2008 99 34 35 1.7 0.7

FEB 2008 242 52 54 5.8 2.4
MAR 2008 650 147 152 23.1 9.4

APR 2008 1016 199 206 433 17.6
MAY 2008 873 212 220 35.0 14.3
JUN 2008 285 80 83 7.3 3.0

JUL 2008 44 8 8 0.5 0.2

AUG 2008 22 3 3 0.2 0.1

SEP 2008 29 3 3 0.3 0.1

OCT 2008 38 3 3 0.4 0.2

NOV 2008 51 6 6 0.7 0.3

DEC 2008 53 12 12 0.7 0.3

JAN 2009 116 26 27 2.1 0.8

FEB 2009 152 25 26 3.0 1.2

MAR 2009 509 34 36 16.4 6.7

APR 2009 955 91 95 39.7 16.2
MAY 2009 608 91 94 21.0 8.6

JUN 2009 239 22 23 5.7 2.3

JUL 2009 63 3 3 0.9 0.4

AUG 2009 28 2 2 0.3 0.1

SEP 2009 33 1 1 0.4 0.1

OoCT 2009 47 3 3 0.2 0.1

NOV 2009 62 3 3 0.6 0.3

DEC 2009 59 5 5 1.2 0.5

JAN 2010 203 29 30 11.9 4.8

FEB 2010 287 61 63 16.2 6.6

MAR 2010 664 86 89 15.3 6.2

APR 2010 1310 185 192 37.7 15.4
MAY 2010 645 123 128 25.3 10.3
JUN 2010 692 126 131 20.4 8.3

JUL 2010 54 20 21 2.4 1.0
AUG 2010 22 7 0.2 0.1

SEP 2010 35 3 0.3 0.1
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