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HYDROLOGIC INVESTIGATION OF THE RED RIVER BASIN
INTRODUCTION

This report describes the hydrologic investigation of the stream water resources of the Red
River Basin in Oklahoma. Oklahoma Statutes (Title 82, O.S. Supp. 1981, Sec. 105.12) set forth the
critenia for determining whether or not an application for the use of surface water will be approved.
An accurate determination of the amounts and distribution of water available within a stream system
1s a necessity for determining if water is available for appropriation and for assessing the impact of
a proposed appropriation of water on existing users. To facilitate these determinations, the Red
River Basin in Oklahoma is subdivided into eighteen (18) stream systems, designated as Stream
System 1-1 through Stream System 1-18. Three of these stream systems (1-8, 1~13 and 1-15) are
further divided into stream subsystems.

Water available for appropriation within every stream system is being determined on a
statewide basis to develop a comprehensive, updated reference for use by the Oklahoma Water
Resources Board and the public. The new updates will replace the previously published Hydrologic
Investigations that used different methods for calculating water available for appropriation in a
stream. The revised hydrologic investigations use the mean annual stream flow from stream gages
located within the various stream systems. Where stream gage data are unavailable, then mean
annual precipitation runoff is used or data from a nearby watershed with comparable hydrologic
characteristics may be used.

The primary purpose of this study is to provide data to assist the Oklahoma Water Resources
Board in the day-to-day management of the state’s surface water resources. This study determines
water available for appropriation in the Red River Basin stream systems and subsystems, provides
data on the major reservoirs and lakes in these stream systems and provides other reference data
useful to the Board and the public.

Data used to calculate the figures in this report were obtained from records of the U.S.
Geological Survey stream gages on tributaries and rivers in this basin. Other data were obtained
from the Oklahoma Water Resources Board, the U.S. Army Corps of Engineers and the Natural
Resources Conservation Service.

BASIN DESCRIPTION

The Red River Basin encompasses 24,298 square miles (mi* ) in Oklahoma. Stream flow
in this basin enters Oklahoma from the states of Texas and Arkansas. These bordering states
contribute an additional 7,702 mi” of drainage area. The Red River Basin flow then discharges from
Oklahoma into Arkansas.



STREAM SYSTEM BOUNDARIES AND DRAINAGE AREAS

Stream system boundaries and drainage areas used in this study are generally those from
previously published Hydrologic Investigations by the Oklahoma Water Resources Board. There
are instances, however, where the stream system boundaries presented in these past publications
differ noticeably from those of the U.S. Geological Survey’s (USGS) hydrologic unit boundaries
shown on the Digital Atlas of Oklahoma (U.S. Geological Survey, 1997). Where such
inconsistencies occur, the USGS’s Hydrologic Unit boundaries from the Digital Atlas of Oklahoma
were adopted. In addition, the USGS’s Hydrological Unit Code watershed numbering system was
used for subdivisions of the stream systems.

SURFACE WATER GAGE DATA

Whenever possible, USGS gage data are used in this study (U.S. Geological Survey, 1996).
The gages selected are in operation and located on the main drainage stems of the stream systems
as close as possible to the outlets of the stream systems. However, there are instances where data
from discontinued gages had to be used as no other reliable gage was found. The importance of
using current data is emphasized as parts of the state have experienced a significant change in
annual precipitation over the past decade. In addition, recently observed shifts in base flows and
changing upstream out-of-state influences are being reflected in the current gage data. Stream gage
data from a nearby watershed having similar hydrologic characteristics are used where current
stream gage data are unavailable or inadequate.

The gage data reflect water that flows past the gage and is a function of the dynamics of
water within the watershed above the gage. These water dynamics include water diverted for use,
return flows from users, base flow contribution by groundwater, precipitation runoff, water stored
in lakes, water lost to an aquifer and water lost due to evaporation. The amount of water that is
present before any of it is removed by appropriated users needs to be determined. The Oklahoma
Water Resources Board database is used to calculate the average amount of permitted water rights
in the drainage area above the gage for the years that encompass the gauge data. The annual mean
discharge recorded by the gage then is adjusted upward by the annual mean upstream water right
appropriations to derive the adjusted gage flow.

[f the drainage areas of the gage and stream system are not the same, the flow calculation
at the gage 1s adjusted proportionally to reflect the total drainage area of the stream system. If no
major reservoirs exist between a gage and the entrance or outlet to the stream System, the
proportionality is based on contributing drainage areas. However, if a major reservoir is present
between these points, the surface area of the conservation pool of the reservoir is omitted when
calculating this proportionality.

One of the goals of utilizing stream systems and subsystems in the stream water
appropriation process is to maintain a balance between the total amount of water available within
a large drainage area and water that may be appropriated for use within that area. Many of the
stream systerns and subsystems are hydrologically connected, as one drains into another. The total



amount of water within a stream system or subsystem is called the Total Estimated Available Water
(TEAW).

RESERVOIRS AND LAKES

The Oklahoma Water Resources Board maintains a large database of reservoirs and lakes
in Oklahoma. This database consists of reservoirs and lakes that are associated with water use
permits. The yield of many of these structures is known while others have yet to be determined.
Only those reservoirs and lakes contained in this database, and therefore deemed to have or to
potentially have a significant role in supplying the water needs of the area, are presented in this
study. Information about these reservoirs and lakes is from the Oklahoma Water Resources Board
files, Oklahoma Water Atlas (Oklahoma Water Resources Board, 1990) and Civil Works Projects
(U.S. Army Corps of Engineers, 1993).

There are approximately 2,080 impoundments constructed by the Soil Conservation Service
(SCS), now called the Natural Resources Conservation Service (NRCS), in Oklahoma. Oklahoma
Statutes require that the Oklahoma Water Resources Board provide a priority based on beneficial
use of that portion of the water designated by the NRCS as necessary for the sediment pool. NRCS
structures that do not have a known yield are allocated water from the reservoir’s sediment pool by
the Oklahoma Water Resources Board, after multiplying the volume by an adjustment that takes
into consideration the reservoir’s drainage area and the area’s mean precipitation runoff. This
adjustment is known as the reservoir refill factor (ct). The calculated estimated value of « for the
stream system or subsystem is included in this study.

The sediment pool storage of NRCS structures and the storage necessary to accommodate
the dependable yields in other reservoirs and lakes are subtracted from the TEAW. The resulting
value is the Adjusted Total Estimated Available Water (ATEAW), which is the amount of water
available for appropriation from the river. Water available for appropriation from reservoirs or lakes
is then based on the dependable yields, sediment pool storage or other appropriate storage value.

ADDITIONAL DATA

The major tributaries listed in each stream system or subsystem are those named on the
Hydrologic Unit Base Map (U.S. Geological Survey, 1974); map scale is 1:500,000.

The mean annual runoff is presented for each stream system and subsystem. This number
is calculated by dividing the gauge flow adjusted for upstream water use by the contributing
drainage area above the gauge.

The mean annual net lake evaporation data are derived from a map titled Average Annual
Net Lake Evaporation, Pre-1988 (Natural Resources Conservation Service, date unknown).
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STREAM SYSTEM 1-1: MAIN STEM OF RED RIVER
From Near Swink, OK to OK/AR State Line
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STREAM SYSTEM 1-1: MAIN STEM OF RED RIVER
FROM NEAR SWINK, OK TO STATE BORDER OF OK-AR

General Information

Stream system area - 410 mi?
Hydrologic Unit Code-

1114 0106 020 175 mi>
1114 0106 040 183 mi’
1114 0106 050 52 mi?

Total drainage area - 410 mi’

Major tributaries - Clear Creek, Waterhole Creek, Norwood Creek

Major reservoirs or lakes - None

Mean annual runoff based on USGS Nommal annual runoff values - 19 inches
Mean annual net lake evaporation for stream system - O inches

Estimated reservoir refill factor (a) for stream system - 2

Estimated Available Water

No USGS gage available
Determining the Mean Annual Flow based on run-off values for the period 1951-1980
(Source USGS)

Mean Annual Flow for stream system based on 19" annual runoff - 415,467 acre-feet/year
Total Estimated Available Water - 415,467 acre-feet/year

Reservoir’s Storage/ Dependable Yields within stream system
Total storage within stream system - 0 acre-feet/year
Total dependable yield within strearn system - O acre-feet/year

NRCS storage within stream system - 1,249 acre-feet/year

Total Estimated Available Water - 415,467 acre-feet/year
Total Estimated Storage/Dependable Yields - 1,249 acre-feet/year
Adjusted Total Estimated Available Water - 414,218 acre-feet/year

Watershed Codes Area Adjusted Total Estimated Available Water
1114 0106 020 175 mi? 177,333.48 acre-feet/year

1114 0106 040 183 mi? 185,440.15 acre-feet/year

1114 0106 050 52 mi? 51,444.38 acre-feet/year

Stream System 1-1



STREAM SYSTEM 1-2: LITTLE RIVER
From Walnut Mountains, OK to Near Shinewell, OK
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STREAM SYSTEM 1-2 : LITTLE RIVER
General Information

Stream system area in Oklahoma - 2,204 mi®

Hydrologic Unit Code -
1114 0108 249 mi? (in Arkansas)
1114 0109 1,787 mi?® (in Arkansas)
1114 0108 010 15 mi?
1114 0108 030 46 mi?
1114 0108 040 226 mi?
1114 0108 050 225 mi?
1114 0108 060 81 mi’
1114 0107 010 322 mi®
1114 0107 020 308 mi?
1114 0107 030 118 mi?
1114 0107 040 345 i
1114 0107 050 314 mi’
1114 0109 170 61 mi’
1114 0109 180 36 mi?
1114 0109 190 43 mi?
1114 0109 200 64 mi?

Total drainage area - 4,240 mi* (2,204 mi® in OK, 2,036 mi* in AR)

Major tributaries (OK) - Beach Creek, Mountain Fork, Big Eagle Creek, Buffalo Creek, Boktuklo
Creek, Black Fork Creek, Cloudy Creek, Terrapin Creek, Cypress Creek, West Fork, Glover Creek,
Cedar Creek, North Carter, Mid Carter Creek, Mountain Fork Creek, Rock Creek, Otter Creek, East
Fork Creek, Lukfata Creek.

-Major reservoirs or lakes - Broken Bow Lake, Pine Creek Lake
Mean annual runoff based on adjusted gage flow - 23 inches
Mean annual net lake evaporation for stream system - 3 inches
Estimated reservoir refill factor («) for stream system - 2

Estimated Available Water
Since there are two USGS gages available, one for Little River and the other for Mountain Creek,
both were used to determine the Total Estimated Available Water for the entire stream system.

USGS gage 07335300 Little River below Lukfata Creek near Idabel, OK
Gage Location - SE1/4, SE1/4 Sec.14, T7S -R24E, McCurtain County - 1,226 mi* drainage area.
Water years 1971 through 1996
Mean annual gage flow - 1,873 cfs; 1,356,352 acre-feet/year
Drainage area of Little River below gage but above confluence with Mountain Creek -
193 mi?

Stream System 1-2
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Mean Annual runoff for 193 mi” of Little River drainage below gage, and above confluence
with Mountain Creek - 213,520 acre-feet/year. _
Total Estimated Available Water for Little River prior to confluence with the Mountain
Creek - 1,569,872 acre-feet/year

Table of monthly mean flows (acre-feet) from USGS gage 07335300 (WY 1971-1996)

Month Acre-feet Month Acre-feet Month Acre-feet Month Acre-feet
January 124,484 April 143,384 July 27,738 October 64,764
February 133,158 May 201,672 August 20,911 November 130,884
March 176,578 June 119,100 September 41,843 December 171,350 -

USGS gage 07339000 Mountain Fork near Eagletown, OK
Gage Location - SE1/4,SE1/4, Sec.7, T6S - R26E, McCurtain County - 787 mi® drainage area.
Water years 1970 through 1996:

Mean annual gage flow - 1,479 cfs; 1,071,033 acre-feet/year

Drainage area of Mountain Creek below gage and before confluence with Little River -
54 mi’

Mean Annual runoff for 54 mi* of Mountain Creek below gage and before confluence
with Little River - 73,489 acre-feet/year

Total Estimated Available Water for Mountain Creek prior to confluence with Little River
- 1,144,522 acre-feet/year

Total flow at confluence of Little River and Mountain Creek - 2,714,394 acre-feet/year
Drainage area below confluence of Little River and Mountain Creek - 56 mi®

Mean Annual runoff for 56 mi® below confluence of Little River and Mountain Creek -in
the stream system - 67,259 acre-feet/year

Total flow for the stream system - 2,781,653 acre-feet/year
Mean Annual flow adjusted for upstream water use - 2,814,296 acre-feet/year
Total Estimated Available Water - 2,814,296 acre-feet/year

Table of monthly mean flows (acre-feet) from USGS gage 07339000 (WY 1970-1996)

| Month Acre-feet Month Acre-feet Month Acre-feet Month Acre-feet
January 107,078 April 127,135 July 53,447 October 40,224

| February 99,771 May 136,969 August 46,251 November 76,364
March 127,129 June 98,089 September 36,962 December 121,716

Stream System 1-2
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Reservoir’s Storage/ Dependable Yields within stream-system or sub-system

Total storage within stream system - 201,900 acre-feet/year
Total dependable yield within stream system - 290,080 acre-feet/year
NRCS storage within stream system - O acre-feet/year

Total Estimated Available Water - 2,814,296 acre-feet/year
Total Estimated Storage/Dependable Yields - 290,080 acre-feet/year
Adjusted Total Estimated Available Water - 2,524,216 acre-feet/year

Watershed Codes Area Adjusted Total Estimated Available Water
1114 0108 010 15 mi? 19,153.56 acre-feet/year
1114 0108 030 46 mj* 58,737.58 acre-feet/year
1114 0108 040 226 mi? 288,580.26 acre-feet/year
1114 0108 050 225 mi? 91,303.36 acre-feet/year
1114 0108 060 81 mij? 103,429.21 acre-feet/year
1114 0107 010 322 mi? 411,163.03 acre-feet/year
1114 0107 020 308 mi® 299,206.37 acre-feet/year
1114 0107 030 118 mi? 150,674.65 acre-feet/year
1114 0107 040 345 mi? 440,531.81 acre-feet/year
1114 0107 050 314 mi® 400,947.80 acre-feet/year

1114 0109 170 61 mi? 77,891.13 acre-feet/year
1114 0109 180 36 mi? 45,968.54 acre-feet/year
1114 0109 190 43 mi? 54,906.86 acre-feet/year
1114 0109 200 64 mi* 81,721.84 acre-feet/year

Stream System 1-2
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PINE CREEK LAKE
Little River - Stream System 1-2
Hydrologic Unit Code - 1114 0107 020

Located on the Little River
Drainage area - 635 sq.mu.

Flood control storage - 465,780 acre-feet
Conservation storage - 53,750 acre-feet

Surface area of Flood pool - 17,230 acres
Surface area of Normal pool - 3,750 acres

Irrigation/Municipal water supply dependable yield - 94,080 acre-feet/year

OWRB Reservoir ID # 46

Stream System 1-2
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BROKEN BOW LAKE
Mountain Creek - Stream System 1-2
Hydrologic Unit Code - 1114 0108 050

Located on Mountain Creek
Drainage area - 754 sq.mi.

Flood control storage - 1,368,230 acre-feet
Conservation storage - 918,070 acre-feet

Surface area of Flood pool - 18,000 acres
Surface area of Normal pool - 14,200 acres

Irrigation/Municipal water supply dependable yield - 196,000 acre-feet/year

OWRB Reservoir ID # 08

Stream System 1-2
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STREAM SYSTEM 1-3: KIAMICHI RIVER
From Rich Mountain, OK to Confluence with Red River
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STREAM SYSTEM 1-3 : KIAMICHI RIVER
General Information

Stream system area - 1,821 mi®

Hydrologic Unit Code -
1114 0105 010 246 mi’
1114 0105 020 172 mi?
1114 0105 030 275 mi?
1114 0105 040 314 mi?
1114 0105 050 176 mi?
1114 0105 060 204 mi®
1114 0105 070 311 mi?
1114 0105 080 123 mij?

Total drainage area - 1,821 mi®

Major tributaries - Rock Creek, Buffalo Creek, Anderson Creek, Jackfork Creek, Caney Creek,
Marble Creek, Buck Creek, Tenmile Creek, Beaver Creek, Cedar Creek, One Creek, Rock Creek,
Frazier Creek, Gates Creek, Long Creek, N. Fork Creek

Major reservoirs or lakes - Hugo Lake, Lake Raymond Gary, Sardis Lake
Mean annual runoff based on adjusted gage flow - 21.8 inches

Mean annual net lake evaporation for stream system - 2 inches
Estimated reservoir refill factor (o) for stream system - 2

Estimated Available Water

USGS gage 07336200 Kiamichi River near Antlers, OK
Gage Location - SW1/4; Sec.35, T3S-R16E, Pushmataha County - 1,138 mi” drainage area.
Water years 1984 through 1996:
Mean annual gage flow - 1,817 cfs; 1,315,799 acre-feet/year
Mean annual gage flow adjusted for upstream water use - 1,324,059 acre-feet/year
Mean annual runoff for 683 mi’ below USGS gage - 724,593 acre-feet/year

Total Estimated Available Water - 2,048,652 acre-feet/year

Stream System 1-3
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Table of monthly mean flows (acre-feet) from USGS gage 07336200 (WY 1984-1996)

Month Acre-feet Month Acre-feet Month Acre-feet Month Acre-feet
|
January 114,951 April 175,286 July 27,738 October 66,178
February 124,659 May 221,291 August 21,711 November 130,111
F/Iarch 165,323 June 95,172 September 28,212 December 144,842

Reservoir’s Storage/ Dependable Yields within stream-system or sub-system
Total storage within stream system - 344,800 acre-feet/year
Total dependable yield within stream system - 221,760 acre-feet/year
NRCS storage within stream system - 3,113 acre-feet/year

Total Estimated Available Water - 2,048,652 acre-feet/year
Total Estimated Storage/Dependable Yields - 224,873 acre-feet/year
Adjusted Total Estimated Available Water - 1,823,779 acre-feet/year

Watershed Codes

1114 0105 010
1114 0105 620
1114 0105 030
1114 0105 040
1114 0105 050
1114 0105 060
1114 0105 070
1114 0105 080

Stream System 1-3

Adjusted Total Estimated Available Water
276,580.65 acre-feet/year
191,699.55 acre-feet/year
151,479.08 acre-feet/year
353,254.66 acre-feet/year
198,002.61 acre-feet/year
229,503.02 acre-feet/year
284,882.61 acre-feet/year
138,376.82 acre-feet/year
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SARDIS LAKE
Jackfork Creek - Stream System 1-3
Hydrologic Unit Code - 1114 0105 030

Located on Jackfork Creek
Drainage area - 275 sq.mi.

Flood control storage - 396,900 acre-feet
Conservation storage - 274,330 acre-feet

Surface area of Flood pool - 16,960 acres
Surface area of Normal pool - 13,610 acres

Irrigation/Municipal water supply dependable yield - 156,800 acre-feet/year

OWRB Reservoir ID # 51

Stream System 1-3
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HUGO LAKE
Kiamichi River - Stream System 1-3
Hydrologic Unit Code - 1114 0105 070

Located on Kiamichi River
Drainage area - 1,434 sq.mi.

Flood control storage - 955,176 acre-feet
Conservation storage - 158,617 acre-feet

Surface area of Flood pool - 35,045 acres
Surface area of Normal pool - 13,144 acres

Irrigation/Municipal water supply dependable yield - 64,960 acre-feet/year

OWRB Reservoir ID # 31

Stream System 1-3
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RAYMOND GARY LAKE
Gates Creek - Stream System 1-3
Hydrologic Unit Code - 1114 0105 080

Located on Gates Creek
Drainage area - unknown

Flood control storage - unknown
Conservation storage - 1,681 acre-feet

Surface area of Flood pool - unknown
Surface area of Normal pool - 263 acres

Irrigation/Municipal water supply dependable yield - unknown

OWRB Reservoir ID # none

Stream System 1-3
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STREAM SYSTEM 1-4: MUDDY BOGGY RIVER
From Allen, OK to Confluence with Red River
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STREAM SYSTEM 1-4: MUDDY BOGGY RIVER
General Information

Stream system area - 2,551 mi’
Hydrologic Unit Code -

1114 0103 010 321 mi?
1114 0103 020 230 mi?
1114 0103 030 276 mi>
1114 0103 040 183 mi®
1114 0103 050 212 mi®
1114 0103 060 201 mi?
1114 0104 010 351 mi?
1114 0104 020 150 mi?
1114 0104 030 214 mj®
1114 0104 040 200 mi®
1114 0104 050 89 mi?
1114 0101 060 124 mi?

Total drainage area - 2,551 mi?

Major tributaries - Leader Creek, Clear Boggy Creek, Muddy Boggy Creek, North Boggy Creek,
Buck Creek, McGee Creek, Goose Creek, Delaware Creek, Sandy Creek, Caney Creek, Cowpen
Creek, Shawnee Creek, Rock Creek, Caney Boggy Creek, Salt Creek, Keel Creek, Coal Creek,
Crooked Creek, Sugar Creek, Crowder Creek.

Major reservoirs or lakes - McGee Creek Reservoir, Atoka Lake, Boswell Reservoir
Mean annual runoff based on adjusted gage flow - 14.39 inches

Mean annual net lake evaporation for stream system - 3 inches

Estimated reservoir refill factor () for stream system - 2

Estimated Available Water

USGS gage 07335300 Muddy Boggy Creek near Unger, OK
Gage Location - SE1/4,SE1/4, Sec.17, T6S-R15E, Choctaw County - 2,273 mi® drainage area.
Water years 1983 through 1996:
Mean annual gage flow - 2352 cfs; 1,703,224 acre-feet/year
Mean annual gage flow adjusted for upstream water use - 1,743,860 acre-feet/year
Mean annual runoff for 278 mi® below USGS gage - 213,283 acre-feet/year

Total Estimated Available Water -1,957,143 acre-feet/year

Stream System 1-4
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Table of monthly mean flows (acre-feet) from USGS gage 07335300 (WY 1983-1996)

Month Acre-feet Month Acre-feet Month Acre-feet Month Acre-feet
January 117,227 April 232,902 July 43,053 October 43,422
February 144,046 May 343,377 August 28,046 November 110,945
March 241,711 June 166,477 September 52,080 December 179,469

Reservoir’s Storage/ Dependable Yields within stream-system or sub-system

Total storage within stream sub-system - 294,170 acre-feet/year

Total dependable yield within stream sub-system - 219,867 acre-feet/year

NRCS storage within stream sub-system - 17,417 acre-feet/year

Total Estimated Available Water - 1,957,143 acre-feet/year

Total Estimated Storage/Dependable Yields - 237,284 acre-feet/year
Adjusted Total Estimated Available Water - 1,719,859 acre-feet/year

Watershed Code
1114 0103 010
1114 0103 020
1114 0103 030
1114 0103 040
1114 0103 050
1114 0103 060
1114 0104 010
1114 0104 020
1114 0104 030
1114 0104 040
1114 0104 050
1114 0101 060

Stream System 1-4

Area

321 mi?
230 mi*
276 mi’

Adjusted Total Estimated Available Water

243.231.19 acre-feet/year
83,690.42 acre-feet/year
211,548.91 acre-feet/year
68,488.73 acre-feet/year
162,553.71 acre-feet/year
154,088.44 acre-feet/year
262,258.37 acre-feet/year
112,704.93 acre-feet/year
161,060.13 acre-feet/year
153,282.24 acre-feet/year
68,038.35 acre-feet/year
38,913.57 acre-feet/year
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ATOKA LAKE
Confluence of North Boggy Creek and Buck Creek - Stream System 1-4
Hydrologic Unit Code - 1114 0103 020

Located below the confluence of North Boggy Creek and Buck Creek
Drainage area - unknown

Flood control storage - unknown
Conservation storage - 125,000 acre-feet

Surface area of Flood pool - unknown
Surface area of Normal pool - 5,700 acres

Irrigation/Municipal water supply dependable yield -92,067 acre-feet/year

OWRB Reservoir ID # 05

Stream System 1-4
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McGEE CREEK LAKE
McGee Creek - Stream System 1-4
Hydrologic Unit Code - 1114 0103 040

Located on McGee Creek
Drainage area - 171 sq.mi.

Flood control storage - 199,270 acre-feet
Conservation storage - 113,930 acre-feet

Surface area of Flood pool -5,550 acres
Surface area of Normal pool - 3,810 acres

Irrigation/Municipal water supply dependable yield - 71,800 acre-feet/year

OWRB Reservoir ID # 39

Stream System 1-4
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BOSWELL LAKE (PROPOSED)
Boggy Creek - Stream System 1-4
Hydrologic Unit Code -

Located on Boggy Creek
Drainage area - 2,273 sq.mi.

Flood control storage - 2,402,000 acre-feet
Conservation storage - 1,306,000 acre-feet

Surface area of Flood pool - 72,480 acres
Surface area of Normal pool - 52,740 acres

Irrigation/Municipal water supply dependable yield - 56,000 acre-feet/year

OWRB Reservoir ID # 07

Stream System 1-4
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STREAM SYSTEM 1-5: MAIN STEM OF RED RIVER
From Near Banty, OK to Confluence with Red River

BRYAN ~

B Lakes
Trbutaries/Streams
County

[ ] Watershed SS 1-5

N
Y E

3 0 3 6 Mies

| e—" 1 S

[ County

LL/‘J Il Watershed SS 1-5
N
w E

100 0 100 Mies

Stream System 1-5

27



STREAM SYSTEM 1-5: MAIN STEM OF RED RIVER
FROM NEAR BANTY, OK TO CONFLUENCE WITH RED RIVER

General Information

Stream system area - 111 mi?
Hydrologic Unit Code -
1113 0101 040 111 mi®

Total drainage area - 111 mi*

Major tributaries - Whitegrass Creek

Major reservoirs or lakes - None

Mean annual runoff based on USGS normal annual runoff values - 11 inches
Mean annual net lake evaporation for stream system - 5 inches

Estimated reservoir refill factor (a) for stream system - 2

Estimated Available Water

No USGS gage available

Determining the Mean Annual Flow based on run-off values for the period 1951-1980 (Source -
USGS)
Mean Annual Flow based on 15" annual runoff - 88,800 acre-feet/year

Total Estimated Available Water - 88,800 acre-feet/year
Reservoir’s Storage/ Dependable Yields within stream-system or sub-system
Total storage within stream system - 0 acre-feet/year
Total dependable yield within stream system - O acre-feet/year
SCS storage within stream system - O acre-feet/year
Total Estimated Available Water - 88,800 acre-feet/year

Total Estimated Storage/Dependable Yields - 0 acre-feet/year
Adjusted Total Estimated Available Water - 88,800 acre-feet/year

Stream System 1-5
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STREAM SYSTEM 1-6: BLUE RIVER
From Near Fitzhugh, OK to Confluence with Red River
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General Information

STREAM SYSTEM 1-6 : BLUE RIVER

Stream system area - 678 mi’

Hydrologic Unit Code -

Total drainage area - 678 mi’

1114 0102 010 113 mi?
1114 0102 020 205 mi?
1114 0102 030 360 mi’

Major tributaries - Sandy Creek, Caddo Creek, Bokchito Creek.
Major reservoirs or lakes - None

Mean annual runoff based on adjusted gage flow - 9.65 inches

Mean annual net lake evaporation for stream system - 10 inches

Estimated reservoir refill factor (o) for stream system - 1.8

Estimated Available Water

USGS gage 07332500 Blue River near Blue, OK
Gage Location - Between Sec. 27 and Sec.36, T6S-R10 EIM, Bryan County - 476 mi® drainage

area.

Water years 1936 through 1996:
Mean annual gage flow - 325 cfs; 235,352 acre-feet/year
Mean annual gage flow adjusted for upstream water use - 245,112 acre-feet/year
Mean annual runoff for 202 mi* below USGS gage - 104,018 acre-feet/year

Total Estimated Available Water - 349,130 acre-feet/year

Table of monthly mean flows (acre-feet) from USGS gage (07332500 (WY 1936-1996)

Month Acre-feet Month Acre-feet Month Acre-feet Month Acre-feet
January 13,592 Aprl 34,938 July 9,410 October 14,884
February 20,665 May 40,839 August 4,945 November 15,237
March 28,230 June 26,605 September 9,940 December 15,807

Reservoir’s Storage/ Dependable Yields within stream-system or sub-system

Total storage within stream system - O acre-feet/year

Total dependable yield within stream-system - O acre-feet/year

NRCS storage within stream system - 0 acre-feet/year

Stream System 1-6
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Total Estimated Available Water - 349,130 acre-feet/year
Total Estimated Storage/Dependable Yields - 0 acre-feet/year
Adjusted Total Estimated Available Water - 349,130 acre-feet/year

Watershed Code Area Adjusted Total Estimated Available Water
1114 0102 010 113 mi’ 58,188.33 acre-feet/year

1114 0102 020 205 mi? 105,562.91 acre-feet/year

1114 0102 030 360 mi*

185,378.76 acre-feet/year

Stream System 1-6
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STREAM SYSTEM 1-7: MAIN STEM OF RED RIVER
From Platter, OK to Near Wade, OK
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STREAM SYSTEM 1-7: MAIN STEM OF RED RIVER
FROM PLATTER, OK TO NEAR WADE, OK

General Information

Stream system area - 332 mi®

Hydrologic Unit Code -
1114 0101 010 89 mi’
1114 0101 020 243 mi*

Total drainage area - 332 mi’

Major tributaries - Island Bayou Creek, Long Creek, Tuklo Creek

Major reservoirs or lakes - None

Mean annual runoff based on USGS normal annual runoff values - 11 inches
Mean annual net lake evaporation for stream system - 7 inches

Estimated reservoir refill factor (o) for stream system - 1.9

Estimated Available Water

No USGS gage available

Determining the Mean Annual Flow based on run-off values for the period 1951-1980 (Source-
USGS)
Mean Annual Flow based on 11" annual runoff - 194,773 acre-feet/year

Total Estimated Available Water - 194,773 acre-feet/year
Reservoir’s Storage/ Dependable Yields within stream-system or sub-system

Total storage within stream sub-system - O acre-feet/year
Total dependable yield within stream sub-system - O acre-feet/year
SCS storage within stream sub-system - O acre-feet/year

Total Estimated Available Water - 194,773 acre-feet/year
Total Estimated Storage/Dependable Yields - 0 acre-feet/year
Adjusted Total Estimated Available Water - 194,773 acre-feet/year

Watershed Code Area Adusted Total Estimated Available Water
11140101 010 89 mi’ 52,213.24 acre-feet/year
1114 0101 020 243 mi? 142,559.77 acre-feet/year

Stream System 1-7
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STREAM SYSTEM 1-8 - WASHITA RIVER

General Information
Stream system area - 7,593 mi*
Drainage area - 8,026 mi’ (7,593 mi? in OK, 433 mi? in TX)
Major reservoirs and lakes - Dead Indian Lake, Foss Reservoir, Fort Cobb Reservoir,
Lake Chickasha, Lake Humphrey, Taylor Lake, Lake Fuqua, Lakeof the Arbuckles, Lake
Texoma, Lake Duncan.

STREAM SUB SYSTEM 1-8: WASHITA RIVER
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Dependable Yield
Dead Indian Lake water supply dependable yield - Unknown
Foss Reservoir water supply dependable yield - 18,000 acre-feet/year
Fort Cobb Reservoir water supply dependable yield - 18,000 acre-feet/year
Lake Chickasha water supply dependable yield - Unknown
Wiley Post Memorial Lake water supply dependable yield - 538 acre-feet/year
Lake Texoma water supply dependable yield - 52,382 acre-feet/year
Humphrey’s Lake water supply dependable yield - 3,226 acre-feet/year
Lake Fuqua water supply dependable yield - 3,427 acre-feet/year

Stream System 1-8
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Arbuckle Lake water supply dependable yield - 24,000 acre-feet/year
Taylor Lake water supply dependable yield - Unknown
Duncan Lake water supply dependable yield - Unknown

Estimated Available Water

Total Estimated Available Water:
Stream Subsystem 1-84 - 34,420 acre-feet/year
Stream Subsystem 1-8-3 - 329,389 acre-feet/year
Stream Subsystem 1-8-2 - 299,240 acre-feet/year
Stream Subsystem 1-8-1 - 422,488 acre-feet/year

Adjusted Total Estimated Available Water:
Streamn Subsystem 1-8-4 - O acre-feet/year
Stream Subsystem 1-8-3 - 262,554 acre-feet/year
Stream Subsystem 1-8-2 - 277,241 acre-feet/year
Stream Subsystem 1-8-1 - 286,994 acre-feet/year
Stream System 1-8 - 826,789 acre-feet/year

Stream System 1-8
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STREAM SUBSYSTEM 1-8-4: WASHITA RIVER
From OK/TX State Line to Foss Reservoir
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STREAM SUBSYSTEM 1-8-4 - WASHITA RIVER
From OK-TX State Border to Foss Reservoir

Washita River Headwaters
General Information -

Stream subsystem area in Oklahoma - 1,027 mi®
Hydrologic Unit Code -

1113 0301 433 mi’ (in Texas)
1113 0301 030 268 mi?
1113 0301 040 332 mi®
1113 0301 050 129 mi?
1113 0301 060 187 mi?
1113 0301 070 111 mi?

Total drainage area - 1,460 mi* (1,027 mi® in OK, 433 mi* in TX)

Major tributaries - Dead Indian Creek, Sandstone Creek

Major reservoirs or lakes - Dead Indian Lake, Foss Reservoir

Mean annual runoff based on adjusted gage flow - 0.43 inches

Mean annual net lake evaporation for stream subsystem - 38.0 inches
Estimated reservoir refill factor () for stream subsystem - 0.6

Estimated Available Water

USGS gage 07324400 Washita River near Foss, OK
Gauge Location - SW/4, SW/4, Sec.1, TI2N-R19WIM, Custer County - 1,551 mi® drainage area
Water Years 1962 - 1996

Mean annual gage flow - 38 cfs; 27,518 acre-feet/year

Mean annual gage flow adjusted for upstream use - 36,565 acre-feet/year

Mean annual runoff for 91 mi? below USGS gage, located outside the stream

system 1-84 - 2,145 acre-feet/year

Mean annual flow for stream subsystem - 34,420 acre-feet/year

Total Estimated Available Water - 34,420 acre-feet/year

Stream System 1-8
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Table of monthly mean flows (acre-feet) from USGS gage 07324400

Month Acre-feet Month ) Acre-feet Month Acre-feet Month Acre-feet
January 1,230 April 1,863 July 2,928 October 1,734
February 1,183 May 4,195 August 2,626 November 964
March 1,470 June 7,261 September 1,565 December 543

Reservoir’s Storage/Dependable Yields within stream system or sub-system

Total storage within stream subsystem - 166,817 acre-feet/year

Total dependable yield within stream subsystem - 18,000 acre-feet/year
NRCS storage within stream subsystem - 28,738 acre-feet/year

Total Estimated Available Water - 34,420 acre-feet/year
Total Estimated Storage/Dependable Yields - 46,738 acre-feet/year
Adjusted Total Estimated Available Water - 0

(Omitting the NRCS Storage and other reservoir storage and taking into account only the
dependable yield)

Total Estimated Available Water - 34,420 acre-feet/year
Total Estimated Storage/Dependable Yields - 18,000 acre-feet/year (using dependable yield

only)

Adjusted Total Estimated Available Water - 16,420 acre-feet/year

Watershed Codes

1113 0301 030
1113 0301 040
1113 0301 050
1113 0301 060
1113 0301 070

Stream System 1-8

Area

Adjusted Total Estimated Available Water
8,982.04acre-fect/year

11,127.01 acre-feet/year

4,323.45 acre-feet/year

6,267.32 acre-feet/year

(14,279.82) acre-feet/year
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DEAD INDIAN LAKE
Dead Indian-Wildhorse Creek Watershed Site #4

Washita River Headwaters - Stream Subsystem 1-8-4
Hydrologic Unit Code - 1113 0301 040

Located on Dead Indian Creek

Normal pool storage - 977 acre-feet

Surface area of normal pool - 79 acres

Water supply dependable yield - Unknown

OWRB Reservoir ID #74

Stream System 1-8
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FOSS RESERVOIR
Washita River Headwaters - Stream Subsystem 1-8-4
Hydrologic Unit Code - 1113 0301 070

Located on the Washita River
Drainage area - 1,496 mi?

Flood control storage - 180,410 acre-feet
Irrigation/water supply storage - 165,480 acre-feet
Sediment storage - 76,000 acre-feet

Surface area of flood pool - 11,360 acres
Surface area of normal pool - 6,800 acres

Imgation/water supply dependable yield - 18,000 acre-feet/year

OWRB Reservoir ID #22

Stream System 1-8

40



STREAM SUBSYSTEM 1-8-3: WASHITA RIVER
From Foss Reservoir to Near Anadarko, OK
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STREAM SUBSYSTEM 1-8-3 - WASHITA RIVER
From Foss Reservoir, OK to Near Anadarko, OK

Upper Washita River
General Information

Stream subsystem area - 2,264 mi?

Hydrologic Unit Code -

1113 0302 010 136 mi?
11130302 020 119 mi?
1113 0302 030 206 mi?
1113 0302 040 79 mi’

1113 0302 050 152 mi?
1113 0302 060 119 mi?
1113 0302 070 76 mi’

1113 0302 080 264 mj?
1113 0302 090 317 mi?
1113 0302 100 105 mi?
11130302110 - 159 mij?
1113 0302 120 127 mj®
1113 0302 130 202 mi’
1113 0302 150 203 mi?

Drainage area - 3,724 mi’ (3,291 mi? in OK; 433 mi® in TX)

Major tributaries - Boggy Creek, Cobb Creek

Major reservoirs or lakes - Fort Cobb Reservoir

Mean annual runoff based on adjusted gage flow - 1.83 inches

Mean annual net lake evaporation for stream subsystem - 33.5 inches
Estimated reservoir refill factor («) for stream subsystem - 0.9

Estimated Available Water

USGS gage 07326500 Washita River at Anadarko, OK
Gage Location - NW1/4 Sec.15, T7N-R10WIM, Caddo County - 3,656 mi’ drainage area
Water Years 1964 - 1996:
Mean annual gage flow - 450 cfs; 325,872acre-feet/year
Mean annual gage flow adjusted for upstream use - 357,166 acre-feet/year
Mean annual runoff for 68 mi’ below USGS gage - 6,643 acre-feet/year
Mean annual runoff in the stream system - 363,809 acre-feet/year
Gross Estimated Available Water - 363,809 acre-feet/year (includes stream sub-
system 1-8-4)
Table of monthly mean flows (acre-feet) from USGS gage 07326500 (1964-1996)

Stream System 1.8
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Month Acre-feet Month Acre-feet Month Acre-feet Meonth Acre-feet
January 15,253 April 22,320 July 22,326 October 29,645
February 14,055 May 54,185 August 19,312 November 20,415
March 23,249 June 64,282 September 25,534 December 15,684

TEAW(Total Estimated Available Water) of SS 1-8-3:
Gross Estimated Available Water - 363,809 acre-feet/year
TEAW of SS 1-8-4 - 34,420 acre-feet/year
TEAW of SS 1-8-3 - 329,389 acre-feet/year

Reservoir’s Storage/Dependable Yields within stream system or sub-system
Total storage within stream system - 80,100 acre-feet/year
Total dependable yield within stream system - 18,000 acre-feet/year
NRCS storage within stream system - 48,835 acre-feet/year

Total Estimated Available Water - 329,389 acre-feet/year
Total Estimated Storage/Dependable Yields - 66,835 acre-feet/year
Adjusted Total Estimated Available Water - 262,554 acre-feet/year

Watershed Codes Area Adjusted Total Estimated Available Water
1113 0302 010 136 mi* 13,655.62 acre-feet/year
1113 0302 020 119 mi? 12,034.29 acre-feet/year
1113 0302 030 206 mi’ 24,624 .91 acre-feet/year
1113 0302 040 79 mi? 8,267.70 acre-feet/year
1113 0302 050 152 mi® 19,643.46 acre-feet/year
1113 0302 060 119 mi? 11,760.79 acre-feet/year
1113 0302 070 76 mi’ 11,057.23 acre-feet/year
1113 0302 080 264 mi’ 31,818.32 acre-feet/year
1113 0302 090 317 mi? 42,147 48 acre-feet/year
1113 0302 100 105 mi? 12,561.23 acre-feet/year
11130302 110 159 mi? 20,570.88 acre-feet/year
1113 0302 120 127 mi® 14,854.71 acre-feet/year
1113 0302 130 202 mi® 10,851.85 acre-feet/year
1113 0302 150 203 mj* 28,705.94 acre-feet/year

Stream System 1-8
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FORT COBB RESERVOIR
Upper Washita River - Stream Subsystem 1-8-3
Hydrologic Unit Code - 1113 0302 130

Located on Pond (Cobb) Creek
Drainage area - 314 mi® of which 29 mi’ is noncontributing

Flood control storage - 143,740 acre-feet
Normal pool/Water supply storage - 80,100 acre-feet
Dead pool - 1,660 acre-feet

Surface area of flood pool - 5,980 acres
Surface area of normal pool - 4,100 acres

Water supply dependable yield - 18,000 acre-feet/year

OWRB Reservoir ID #19

Stream System 1-8
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STREAM SUBSYSTEM 1-8-2: WASHITA RIVER
From Near Anadarko, OK to Near Pauls Valley, OK
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STREAM SUBSYSTEM 1-8-2 - WASHITA RIVER
From Near Anadarko, OK to Near Pauls Valley, OK

Middle Washita River
General Information

Stream subsystem area - 1,660 mi?

Hydrologic Unit Code -
1113 0302 160 192 mi?
11130302 170 104 mi?
1113 0302 180 241 mi®
1113 0302 190 293 mj?
1113 0303 010 192 mi?
1113 0303 020 178 mi?
1113 0303 030 67 mi®
1113 0303 040 68 mi>
1113 0303 050 87 mi?
1113 0302 140 238 mi®

Drainage area - 5,622 mi® (5,189 mi’ in OK; 433 mi’ in TX)

Major tributaries - Sugar Creek, West Bitter Creek, Little Washita River, Finn Creek
Major reservoirs or lakes - Lake Chickasha, Wiley Post Memorial Lake

Mean annual runoff based on adjusted gage flow - 2.45 inches

Mean annual net lake evaporation for stream subsystem - 26.4 inches

Estimated reservoir refill factor (@) for stream subsystem - 1.3

Estimated Available Water
USGS gage 07328500 Washita River near Pauls Valley, OK
Gage Location - NE1/4, SE1/4, Sec.1, T3AN-RIWIM, Garvin County - 5,330 mi? drainage area
Water Years 1962 - 1996:
Mean annual gage flow - 906 cfs; 656,089 acre-feet/year
Mean annual gage flow adjusted for upstream use - 695,320 acre-feet/year
Mean annual runoff for 292 mi* below USGS gage - 2149 acre-feet/year

Gross Estimated Available Water - 697,469 acre-feet/year (includes stream sub-
systems 1-8-4 and 1-8-3)

Stream System 1-8
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Table of monthly mean flows (acre-feet) from USGS gage 07328500

Month Acre-feet Month Acre-feet Month Acre-feet Month Acre-feet
January 33,827 April 53,330 July 40,962 October 54,001
February 35,164 May 113,167 August 29,214 November 42,378
March 56,584 June 119,992 September 40,355 December 36,902

TEAW (Total Estimated Available water) of SS 1-8-2:
Gross Estimated Available Water - 697,469 acre-feet/year
TEAW of SS 1-8-3 - 363,809 acre-feet/year
TEAW of SS 1-8-4 - 34,420 acre-feet/year
TEAW of SS 1-8-2 - 299,240 acre-feet/year

Reservoir’s Storage/Dependable Yields within stream system or sub-system
Total storage within stream system - 41,080 acre-feet/year
Total dependable yield within stream system - 538 acre-feet/year
NRCS storage within stream system - 21,999 acre-feet/year

Total Estimated Available Water - 299,240 acre-feet/year
Total Estimated Storage/Dependable Yields - 21,999 acre-feet/year
Adjusted Total Estimated Available Water - 277,241 acre-feet/year

Watershed Codes Area Adjusted Total Estimated Available Water
1113 0302 160 192 mi? 33,607.89 acre-feet/year
1113 0302 170 104 mi? 16,781.07 acre-feet/year
1113 0302 180 241 mi? 39,637.38 acre-feet/year
1113 0302 190 293 mi’® 52,380.66 acre-feet/year
1113 0303 010 192 mi’ 31,114.89 acre-feet/year
1113 0303 020 178 mi’ 28,960.78 acre-feet/year
1113 0303 030 67 mi* 9,321.96 acre-feet/year
1113 0303 040 68 mi’ 8,045.62 acre-feet/year
1113 0303 050 87 mi’ 14,487.66 acre-feet/year
1113 0302 140 238 mi’ 42,903.08 acre-feet/year

Stream System 1-8
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LAKE CHICKASHA
Spring Creek Watershed Site #1

Middle Washita River - Stream Subsystem 1-8-2
Hydrologic Unit Code - 1113 0302 190

Located on Spring Creek

Storage - 41,080 acre-feet

Surface area of normal pool - 820 acres

Water supply dependable yield - Unknown

OWRB Reservoir ID #71

Stream System 1-8
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WILEY POST MEMORIAL LAKE
Finn Creek Watershed Site #34

Middle Washita River - Stream Subsystem 1-8-2
Hydrologic Unit Code - 1113 0302 040

Located on Gaddis Creek

Storage - 2,082 acre-feet

Surface area of normal pool - 302 acres

Water supply dependable yield - 538 acre-feet/year

OWRB Reservoir ID #96

Stream System 1-8
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STREAM SUBSYSTEM 1-8-1: WASHITA RIVER
From Near Pauls Valley, OK to Near Platter, OK
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STREAM SUBSYSTEM 1-8-1 - WASHITA RIVER
From Near Pauls Valley, OK to Near Platter, OK

Lower Washita River
General Information

Stream subsystem area - 2,642 mi’
Hydrologic Unit Code -

1113 0303 060 199 mj?
1113 0303 070 264 mi’
1113 0303 080 256 mi?
11130303 090 201 mj?
1113 0303 100 177 mi?
1113 0303 110 154 mi?
1113 0303 120 350 mi?
1113 0303 130 317 mi?
1113 0304 010 103 mi?
1113 0304 020 97 mi®

1113 0304 030 201 mi?
1113 0304 040 126 mi®
1113 0304 050 197 mi®

Drainage area - 8,026 mi’ ( 7,593 mi* in OK; 433 mi* in TX)
Major tributaries - Rush Creek, Black Bear Creek, Salt Creek, Rock Creek, Wildhorse Creek,

Chigley Sandy Creek, Caddo Creek, Henry Horse C