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Arkansas River Compact Commission

ARKANSAS NATURAL OKLAHOMA WATER RESOURCES BOARD
RESOURCES COMMISSION 3800 North Classen Blvd.

101 E. Capitol, Suite 350 Oklahoma City, Oklahoma 73118

Little Rock, Arkansas 72201 (405) 530-8800 (405) 530-8900 fax

(501) 682-1611 {501) 683-3991 fax www.owrb.state.ok.us

WWW. anrc‘arkansas.gov

December 2, 2013

The President
United States of America

The Honorable Mary Fallin
Governor, State of Oklahoma

The Honorable Mike Beebe
Governor, State of Arkansas

Dear Mr. President and Governors;

Pursuant to Article 9B(6) of the Arkansas-Oklahoma Arkansas River Compact (AOARC),
submitted herewith is a copy of the report of the AOARC covering the activities of the
Commission for 2012, A budget covering the anticipated expenses of the Commission for July
1, 2011-June 30, 2012 is also included in the report.

The 2012 Annual meeting was hosted by the State of Arkansas. Reports of the Budget,
Engineering, Environmental and Natural Resources, and Legal Commitiees were made along
with the new committee assignments and appointments.

Respectfully submitted,
&2
S

Richard C. Seybolt
Federal Commissioner and Chairman
Arkansas-Oklahoma Arkansas River Compact Commission

RCS/lab
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AGENDA
ARKANSAS-OKLAHOMA ARKANSAS RIVER
COMPACT COMMISSION
ANNUAL MEETING

September 27, 2012

Embassy Suites Northwest Arkansas
Salons FGH
3303 Pinnacle Hills Parkway
Rogers, AR 72758

Call to Order

introductions and Announcements

Approval of Agenda

Approval of Minutes: September 15, 2011

Report of the Chairman — Richard Seybolt, Federal Commissioner
Report of the Treasurer — Laura Brown

Report of the Commissioners

1. Arkansas

2. Oklahoma

Committee Reports

1. Budget Committee

2. Engineering Committee

3. Environmental & Natural Resources Committee
4. Legal Committee

Unfinished Business
New Business

1. Appointments/Assignments to Committees and Selection of Chairs
a. Budget Committee
b. Engineering Committee
C. Environmental & Natural Resources Commitiee
d. Legal Committee
2. Election of Officers
3 2013 Annual Meeting

Féderal and State Government Representatives Reports
Public Comment
Adjournment






MINUTES
of the
ARKANSAS-OKLAHOMA ARKANSAS RIVER COMPACT COMMISSION
Regular Meeting

September 27,2012
9:00 AM
Embassy Suites Northwest Arkansas
3303 Pinnacle Hills Parkway
Rogers, Arkansas 72758

A. CALL TO ORDER

Chairman and Federal Commissioner Richard C. Seybolt called the annual meeting
of the Arkansas-Oklahoma Arkansas River Compact Commission (AOARCC) to order at 9:00
a.m. on Thursday, September 27, 2012, in Salons FGH of the Embassy Suites Northwest
Arkansas at Rogers, Arkansas. Chairman Seybolt welcomed everyone to the meeting and
advised that Commissioner Thompson was participating by telephone.

B. INTRODUCTIONS AND ANNOUNCEMENTS

Commissioners in attendance were Richard C. Seybolt, Federal Commissioner and
Chairman; Oklahoma Commissioners J. D. Strong and Steve Thompson; Arkansas
Commissioners Randy Young, Michael Menge, and Mike Carter. Oklahoma Commissioner
Gary Sherrer was absent. Chairman Seybolt asked for those in attendance to make self-
introductions. (Attachment A.)

C APPROVAL OF AGENDA

Chairman Seybolt asked for a motion to approve the agenda. There were no
additions or deletions to the agenda. Commissioner J. D. Strong moved that the agenda be
approved and Commissioner Randy Young seconded. There was no discussion; the motion
carried unanimously. (Attachment B.) ’

D. APPROVAL OF THE MINUTES - September 15,2011

Chairman Seybolt stated that the minutes of the September 15, 2011, Annual
Meeting had been distributed. Commissioner Randy Young made a motion to approve the
minutes of the meeting and Commissioner J. D. Strong seconded. There was no discussion;
the motion carried unanimously.

E. REPORT OF THE CHAIRMAN - Chairman Seybolt saved remarks.
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F. REPORT OF THE TREASURER

Treasurer Laura Brown referenced the 2012 Year-end Financial Report covering
July 1, 2011 through June 30, 2012 detailing income and expenses. The beginning balance
was $25,714.96, total income $7,009.58, total expenses $11,133.51, for a net total of -
$4,166.50.

The bank balance June 29, 2012 was $21,548.46, and the Certificate of Deposit
balance May 29, 2012 was $10,875.04. The bank balance August 2012 was $21,550.31
and the Certificate of Deposit balance was $10,901.16 for total assets of $32,451.47.

The proposed budget for 2012 through 2015 is to remain at $15,500 per year.
Actual expenses for 7/1/2011 through 6/30/2012 totaled $11,176.08.

Commissioner Mike Carter stated that for a number of years the Commission and
guests benefited from large and charitable contributions made by the Chairman in the form
of BBQs which may have saved the Compact money. He then made a motion to compensate
Chairman Seybolt for his expenses in treating the Commissioners to BBQ and mileage as
provided by the law for as long as the Commission can afford it. Commissioner
Steve Thompson seconded. Discussion followed; the motion carried unanimously.

Chairman Seybolt thanked the Commissioners.

Commissioner Randy Young made a motion to accept the Treasurer’s Report and
the Budget with the suggestion that the Budget be modified to incorporate the expense
previously authorized. Commissioner J. D. Strong seconded. There was no discussion; the
motion carried unanimously.

G. REPORT OF THE COMMISSIONERS

Arkansas: Commissioner Young stated that he would make the initial report, a handout
would be distributed, and then he would yield to the Arkansas Commissioners. He advised
that the Arkansas Natural Resources Commission has initiated the process to update the
Arkansas Water Plan in partnership with a number of state agencies in Arkansas and with
the Little Rock District of the US Army Corps of Engineers. The Arkansas Game and Fish
Commission are helping fund the costs to update the Plan. ANRC has entered into a
contract with CDM Smith, a nationally recognized engineering firm with significant
experience in helping develop water plans in other states. Great effort is continued in
implementing the state’s non-point source pollution management program. Significant
resources are utilized from that program in Northwest Arkansas and in the Compact area.
One initiative is the development of a comprehensive watershed management plan for the
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lllinois Basin in Arkansas to work with the Illinois River Watershed Partnership. Itis
presently under review by EPA Region VI and approval is expected by the end of this
calendar year. Mr. Young stated that last year he reported ANRC worked with the USDA
Farm Services Agency as did Oklahoma to bring substantial resources into the Illinois
Watershed. Technical and cost share assistance was provided to riparian landowners
along the Illinois River in Arkansas for the purpose of enrolling those properties in USDA
Best Management Practices (essentially to provide buffers and restore riparian buffer
areas.) ANRC worked with USDA to encourage farmers to enroll by increasing the cost
share rate to $400 per acre for the first 1,000 acres. The target acreage was lowered from
15,000 to 10,000 acres. Guidelines under the USDA Program require 300-400 feet setback
from the streams for the buffer, the problem being that ownership of property along the
Illinois River is narrow acreage. ANRC will continue to work with the conservation
districts, NRCS, FSA, and other local interested parties to promote the program. He
concluded the key to water quality protection and improvement will be landowner
enrollment. There were no further comments presented by the Arkansas Commissioners.

Oklahoma: Commissioner Strong presented the report for Oklahoma. The drought
continues, especially with relation to reservoirs, there was a break and a decent wheat
harvest had occurred. The Comprehensive Water Plan was completed, copies were made
available and all documents are on the website. He estimated the Water Plan cost eleven
million dollars ($11,000,000) a behemoth effort with the public, the best engineers, and
scientists involved. It took five years and was delivered to the Governor February 2012.
The plan included 20-30 key and eight priority recommendations. The legislature took
action on most of the eight priorities. Itadded funding for a new groundwater monitoring
program, restored funding and appropriated Water Plan money to address technical
studies in modeling stream water systems and groundwater basins for water right
permitting. He stated it was fortunate his office received a 75% increase in the state
appropriated dollars for their budget to implement the two priority recommendations. The
November ballot will include a legislature authorized amendment to the constitution for a
water infrastructure credit enhancement reserve fund (a pledge of credit by the state to
back the loans in the financial assistance program.) The comprehensive water planning
process forecasts an 82 billion dollar infrastructure price tag for drinking water/waste
water needs across the state. They were faced with the prospect of meeting only 6-8% of
the need in the future compared to their triple-A-rated program financing 65-70% drinking
water/waste water infrastructure historically. One priority recommendation hotly
debated and contested was a regional water planning process that failed. The Panhandle
adopted it despite the legislature.
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H. COMMITTEE REPORTS

Budget Committee: Mr. Edward Swaim presented the Budget Committee Report which
recommended the same budget be utilized next year with the addition of an expense
reimbursement. He asked if the Commission had a recommendation as to the amount for
the expense reimbursement. Commissioner Young suggested five hundred dollars ($500)
and Chairman Seybolt concurred.

Engineering Committee: Mr. Chris Soller reported he was filling in for Mr. Ken

Brazil. The Engineering Committee had been directed to create an understandable
methodology for the annual yield report and a written procedure. Mr. Soller stated that Ms.
Maria Moreno of the Oklahoma Water Resources Board staff produced a workbook in an
easy to follow format that retrieves flow data from the USGS websites and calculates the
annual yield. He did not however have sufficient time to review the worksheets presented
to him the week before. A conference call was held last week in which both states agreed to
a number of different coefficients to use, specifically for evaporation and runoff.

There is the question of which gauge to use for the Poteau River (one near Loving, OK or
one near Cauthron, AR) for the report. The Loving gauge is closer to the state line and has
less interpolation for actual run off while the Cauthron gauge has more history and a better
ratings curve. The two states are going to work with each other and determine which
gauge should be used in the future,

The Committee has two issues for the Commission. The current Annual Yield Report
created by Mr. Terrance Lamb, Hydrologic Information Services, has water quality data
included to reflect watershed activity. Oklahoma found it redundant of the Environmental
Committee Report. Ms. Julie Cunningham clarified there was no summarization or analysis
of the water quality data portion of the report. The Engineering Committee asked if water
quality data should continue to be included in the Annual Yield Report.

Commissioner Young stated we clearly need to eliminate redundancy, and Commissioner
Carter commented there is a benefit in having an unbiased view.

Mr. Soller stated the next question of the Engineering Committee was who should do the
report. Should the states alternate years doing the report or involve a third party person?

Commissioner Strong added that the spreadsheet Ms. Moreno designed utilized compact
formulas and automates the data calculations available on the internet from USGS. It was
understood everyone needed time to review and become comfortable with the process. It
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could be reviewed whether by third party or performed openly by either state with an
advance 30-60 days’ notice to pour through it and be comfortable with the results.

Mr. Young asked if a report from Mr. Lamb and Oklahoma’s process could be compared in
the same year results.

Ms. Moreno answered yes, Oklahoma had a conference call with ANRC and Mr. Lamb the
previous week and reviewed the data collection process and formulas based on work from
previous years and the statute.

Ms. Cunningham stated per last year’s assignment the methodology is agreed upon by both
states.

Mr. Soller noted that the issue is whether a third party is to be involved in the calculations.

Chairman Seybolt stated technology available today is not being utilized properly by Mr.
Lamb. The Commission could save $4,000 yearly. The report would be provided in fewer
pages and reviewed in June, months before the Commission meeting.

Commissioner Young stated the Arkansas Commissioners had not seen the information
prior to the Commission Meeting, so he could not support any action at this time.

Mr. Soller stated the methodology of the calculation is simple but the actual understanding
of the calculation is the difficult part. Mr. Lamb’s vast experience and history in the yield
reports is vital.

Commissioner Thompson stated that it would be important to have a third party at some
point if there was an issue between the two states about the information provided by the
process. However, if the calculations are done upon a method of formula calculations, etc,,
and both parties agree that one prepares the report and the other reviews it with no issues,
why is a third party necessary?

Commissioner Menge stated he understood a methodology was agreed upon. He did not
hear definitive support from both Arkansas and Oklahoma that the agreed upon
methodology compared to Mr. Lamb’s methodology this year comes up with results that
both states believe correct.

Ms. Cunningham and Mr. Soller concurred.

Ms. Moreno stated she developed the report based on conversations with Mr. Lamb to
reproduce his work. The results were basically the same as Mr. Lamb’s with a small
difference in a couple hundred acre feet from his 2011 report.
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Commissioner Menge stated he understood that both states found the methodology
proposed was in agreement with Mr. Lamb’s report with a small margin of error.

Ms. Moreno stated Mr. Lamb reviewed the report, explained issues, and answered
questions about the use of coefficients on a conference call with both states.

Commissioner Menge stated that in the past Mr. Lamb acted as a third party, he did the
work as the states watched him and there was a self-correcting process. He emphasized
that, there needs to be a process to resolve differences between the states that might occur
before the Commission meets, or it will be difficult to process anything at the meetings.

Commissioner Young stated he was confident the Commission was headed in the right
direction. He was not confident about the fact that there was not time to verify the
calculations made by Ms. Moreno. He suggested the Commission continue with Mr. Lamb
functioning as a third party for a couple of years, allowing the Commission an opportunity
to verify Ms. Moreno’s method to get comfortable with it.

Commissioner Strong was concerned with justifying the expenditure of $4,000 for
something that takes two hours to do with technology.

Commissioner Carter stated we are talking about an issue that impacts a lot of people and
money between two states. There is merit in having a third party, an outside independent
auditor, and that is what Mr. Lamb did. He asked if Mr. Lamb had been consulted as to his
replacement.

Commissioner Strong answered it has not been presented to Mr. Lamb.

Commissioner Carter stated this Annual Yield Report is the single most important
document the Commission deals with. If a disagreement occurs it will typically concern
this report. Itis important to get a third party review and would be a serious error to think
we could anticipate everything.

Chairman Seybolt suggested they retain Mr. Lamb for another year as the two states each
run the calculations independently for comparison.

Commissioner Thompson stated if there is a desire (for a year) to verify a new method of
calculation with a third party, he would not oppose. If after a year, there is found no
appreciable error in the calculation and it is in fact self-auditing, because both states get an
opportunity to review and discuss, then money will be saved.
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Chairman Seybolt stated the consensus of the Committee is to continue with Mr. Lamb for
another year and test the methodology. The Commission can make an educated decision
next year.

Commissioner Strong added with the goal to have a consensus by next year, not later.

Commissioner Young stated he wants his staff to utilize the software Oklahoma developed
and to perform the calculations to compare findings as that is the only way to understand
the process.

Commissioner Strong stated Arkansas and Oklahoma will each perform the calculations
and Mr. Lamb will conduct a third party review.

Commissioner Young stated that the question of a third party review in the future is still
open as Mr. Carter made a valid point.

Commissioner Menge stated he wanted the Engineering Committee to discuss and come to
agreement on a methodology for a third-party review in the event there is a disagreement
between the two states.

Commissioner Thompson added as long as the disagreement is not a policy issue.

Commissioner Menge stated he would like to have in place a method to help the two states
resolve unanticipated issues.

Commissioner Strong concurred.

Chairman Seybolt stated the consensus of the committee was to continue with Mr. Lamb for
another year and test the Oklahoma methodology. Both states are to prepare a report
separately. He charged the Engineering Committees of both states to continue to meet and
the Executive Directors to monitor the process so the Compact Commission may act
intelligently on the issue in 2013.

Environmental & Natural Resources Committee: Chris Soller reported there were no
assignments from last year for the Committee. He referenced and reviewed the
Phosphorus Report. There are some upticks on two streams, the Illinois and Flint with
almost double high flow levels, phosphorus levels went down. The higher flows of Flint
Creek and Siloam Springs in 2008 could affect flow averages for two more years.

Julie Chambers reviewed the Phosphorus Loading Report for Oklahoma advising it was
similar to Arkansas’, however with additional information on water quality, various tables,
programs, plus lakes and stream sites within the compact area.

1"
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Commissioner Young inquired as to data for Lake Tenkiller and what is happening there.

Ms. Chambers stated that they had not been to Lake Tenkiller for several years, so the
summary table is old.

Commissioner Young asked whether Lake Tenkiller was improving or declining.

Ms. Chambers responded that there are still issues with extremely high Chlorophyll A. Next
year’s report will include additional quality information with a full four season (fall 2011-
2012) rotation that will reveal any change.

She reviewed Oklahoma’s report. One section illustrates different flow regimes (both high
and low) from 1993 -2011 to reveal a significant downward trend with the exception of
Flint Creek. Other sections include a list of stream level sites in the compact area, an
update of water quality standards, phosphorus level flow, stream levels, water quality
standards, the financial assistance program, permitting, information from the Conservation
Commission, basins, and the web site.

Commissioner Young asked if phosphorus levels of 0.037 mg. per liter were being met
anywhere on the Illinois River.

Commissioner Strong explained the percentages show when the goal (.037) is exceeded.

Commissioner Young stated it would be nice to present more meaningful data than 100%
of the time it doesn't meet it.

Commissioner Strong stated it does not show a trend in the data and Mr. Smithee
concurred.

Chairman Seybolt requested the pages be numbered in the future.

Commissioner Young asked that the report be produced in a manner that the average
citizen is able to understand whether or not there is a nutrient reduction.

Chairman Seybolt directed Ms. Chambers and Mr. Soller to make the two states’ reports
read similarly so the information is comparable.

Legal Committee: Crystal Phelps stated the Legal Committee had no assignment, however
they had a recommendation. The ANRC controller questioned if there was a dual signature
requirement on checks. The Legal Committee recommended revision of rule 7.2 to reflect
the requirement of dual signatures on checks written by treasurer and any commissioner.
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Commissioner Strong made a motion to amend rule 7.2 accordingly, and Commissioner
Young seconded. There was no discussion; the motion carried unanimously.

L. Unfinished Business: — None

J. New Business: Chairman Seybolt advised that Oklahoma would host the 2013
meeting. Committee and Chairs will be:

Budget Committee - Laura Brown

Engineering Committee - Julie Cunningham

Environmental & Natural Resources Committee — Derek Smithee
Legal Committee - Dean Couch

Dean Couch stated that Mr. Lamb contracts through the State of Arkansas and not directly
with the Commission.

Commissioner Strong asked if the Compact could contract directly with Mr. Lamb.
Chairman Seybolt directed that the Commission contract with Mr. Lamb.

Commissioner Young made a motion to ask the Engineering and Legal Committees to work
together to develop a contract with Mr. Lamb for his new assignment as reviewer.
Commissioner Strong seconded the motion. There was no discussion; the motion carried
unanimously.

Election of Officers - Vice Chairman, Secretary, and Treasurer

Commissioner Strong moved that Gary Sherrer be elected Vice chairman and Mary
Schooley, Secretary, Commissioner Young seconded. There was no discussion; the motion
carried unanimously.

Commissioner Young moved Laura Brown be elected Treasurer, and Commissioner Strong
seconded. There was no discussion; the motion carried unanimously.

Chairman Seybolt advised that the 2013 Annual Meeting will be held at Grand Lake,
Oklahoma on Thursday, September 26,

13
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K. FEDERAL AND STATE GOVERNMENT REPRESENTATIVE REPORTS

Mr. Reed Green, USGS in Arkansas, presented the 2012 report and referenced a table
titled, “Streamgaging and Water-Quality Monitoring Activities in the Arkansas and
Oklahoma Arkansas River Compact Commission Watersheds in Arkansas.” He reported
that the Cities of Rogers and Springdale have tapped into the USGS network. A gauge was
restarted by Rogers Water Utility to measure water quality as wastewater is discharged
upstream. The City of Springdale is operating three stations. He stated other cities are
building upon the network and knowledge would increase. The Sparrow Model for the
Arkansas, Red, and White Rivers compares geospatial differences in stream water quality
as related to human activities and natural processes. Six of the stations are actual
calibration points for USGS.

Commissioner Young asked for the latest renditions of the Sparrow Model.

Mr. Green stated the hot spots relate to different activities producing phosphorus and
nitrogen to the Gulf of Mexico.

The process to determine phosphorus decay in the stream flow includes a calibration of
data in basins and the watershed attributes (urban, agriculture, waste water treatment
plants, etc.), monitoring of stream gauge loads off the landscapes are calibrated to the
measurements to determine the takeoff and uptake coefficients.

A question of radioisotopes was presented and Mr. Green explained that the use of
radioisotopes is academic - not routine or readily available at this time.

Mr. Jason Lewis, USGS in Oklahoma, advised that they are doing real time web mapping on
Hill Creek above Grand Lake and a site has been selected for natural water quality
assessments, with regional studies based on that site. Water flow is below average with the
exception of the Illinois River.

Mr. John Gage, Bureau of Reclamation, stated that the report format was changed to a
two-year report. He reviewed the number of completed and initiated projects in Oklahoma.
The Native American Program and Water Conservation Services Plan are on a five year
basis. The only Rural Water Supply Program is in the City of Sulphur, OK. A Water
Conservation Field Services (WCFS) Program requires water conservation plans for any
entity taking water from a Reclamation project or that has a Reclamation contract. All
WaterSMART Program grants go through a transparency process on line at time of funding
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announcement. Basin studies evolve for the Lower Grande and Upper Ouachita Basin
within the State of Oklahoma. The Science and Technology Program requires a
Reclamation staff member to enter an idea into the electronic system. At this time, the
Bureau is looking for ideas to control energy, climate, zebra mussels or other invasive
species. The Texas Water Development Board's evaluation of emergency water supply
options is the only activity in the Drought Program. The last page of the report is a list of
web sites for Reclamation grant funding.

Commissioner Young stated that historically Arkansas is not eligible for Bureau of
Reclamation projects because the agency is restricted to seventeen (17) Western States.

Mr. Gage replied that he will do his best to come up with a list of potential options or
alternatives that Arkansas can seek access to Reclamation funds that may not be restricted
to those states.

L. PUBLIC COMMENT: There was no public comment.

Chairman Seybolt urged the committees to standardize reports so that the two states will
provide their information in the same format.

Mr. Strong asked that the water quality data found in the engineering report be captured in
the environment report.

M. ADJOURNMENT: There being no further business, Chairman Seybolt thanked all in
attendance and adjouyrned the meeting at 10:50 AM.

\
Richard C. Seybolt Laura Brown, Secretary/Treasurer
Federal Commissioner and Chairman

15
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Report of the Treasurer

Arkansas Oklahoma Arkansas River Compact Commission

September 26,2013

The 2013 Year-end Financial Report covering July 1, 2012 through June 30, 2013 details
income and expenses.

Regions Bank Balance on July 1, 2012 $ 21,548.46

Total Income $107,020.07

Total Expenses $ 4,680.00

NET TOTAL $102,340.07
Regions Bank Balance June 29, 2013 $123,888.53
Certificate of Deposit Balance June 30, 2013 $ 10,970.54

Most Recent Account Balances

Regions Bank Balance July 31,2013 $223,897.14
Certificate of Deposit Balance June 30, 2013 $ 10.970.54
TOTAL $234,867.68

Assessments for both states are current.



Register Report 2012:3
7/1/2011 through 6/29/2012

22

9/5/2012 Page 1
Date Account Num Description Memo Category Cir Amount
BALANCE 6/30/2011 . 25,714.96
7/29/2011 AOARCC DEP Regions Bank July 2011 Div Income R 1.02
8/10/2011 AOQARCC 1148 Oklahoma Wa...Stream Gagi... Stream Gagin... R -6,250.00
8/31/2011 AOARCC DEP Regions Bank August 2011 Div Income R 0.97
9/20/2011 AOARCC 1150 Terrance Lamb Water Year ... Yield Report R -4,000.00
9/30/2011 AOARCC DEP Regions Bank September 2... Div Income R 0.74
10/31/2011 AOQARCC DEP Regions Bank October 2011 Div Income R 0.66
11/30/2011 AOCARCC DEP Regions Bank November 2... Div income R 0.64
12/13/2011 AOARCC 1149 Fed Ex 2010 AR Printing And ... R -552.76
12/30/2011 AOQARCC DEP Regions Bank December 2... Div Income R 0.62
1/31/2012 AOARCC DEP Regions Bank January 2012 Div Income R 0.65
2/21/2012 AOARCC DEP Arkansas-Okl... 2012 Assess...Assessments ... R 7,000.00
2/29/2012 AOARCC DEP Regions Bank February 2012 Div income R 0.67
3/30/2012 AOARCC DEP Regions Bank March 2012  Div Income R 0.90
4/30/2012 AOARCC DEP Regions Bank April 2012 Div Income R 0.93
5/29/2012 AQOARCC 1151 Embassy Suites2012 Rogers... Mitg. Expense R -373.32
5/31/2012 AOARCC DEP Regions Bank May 2012 Div Income R 0.93
6/29/2012 AOARCC DEP Regions Bank June 2012 Div Income R 0.85
7/112011 - 6/29/2012 ' -4,166.50
BALANCE 6/29/2012 - 21,548.46
TOTAL INFLOWS 7,009.58
TOTAL OUTFLOWS +11,176.08
NET TOTAL -4,166.80



ARKANSAS - OKLAHOMA
ARKANSAS RIVER COMPACT COMMISSION
Statement of Cash Receipts

and Disbursements '
July 1, 2010 through June 30, 2011

and

July 1, 2011 through June 30, 2012
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Arkansas - Oklahoma Arkansas River Compact Commission

Statements of Cash Receipts and Disbursements
For the Period July 1, 2010 through June 30, 2011

and

For the Period July 1, 2011 through June 30, 2012

Cash in bank, checking as of July 1, 2010

Cash receipts
Member assessments
Interest income

Total cash receipts

Cash disbursements
Accounting
Bank charges
Conference expense
Stream gaging
Yield report
Total cash disbursements

Cash in bank, checking as of June 30, 2011

Cash in certificate of deposit as of June 30, 2011

Cash and cash equivalents as of June 30, 2011

Cash in bank, checking as of July 1, 2011

Cash receipts
Member assessments
Interest income

Total cash receipts
Cash disbursements
Printing & reproduction
Conference expense
Stream gaging
Yield report
Total cash dishursements

Cash in bank, checking as of June 30, 2012

Cash in certificate of deposit as of July 1, 2010
Interest income certificate of deposit

Cash in certificate of deposit as of June 30, 2012

Cash and cash equivalents as of June 30, 2012

29,663

7,000
13

7,013

275
36
400
6,250
4,000

10,961

25,715
_ 10505

36,310

25,715

7,000
10

7,010

553
374
6,250
4,000

11,177

21,548

10,595

280

10,875

32,423



2012
Report of Arkansas Commissioners
To
Arkansas-Oklahoma Arkansas River Compact Commission

Water Plan

The update of the Arkansas Water Plan is well underway. The Natural Resources
Commission has hired CDM Smith to complete the update by November of 2014. We
are currently in the resource assessment phase and are gathering data to put together
our updated basin reports. Our stakeholder involvement effort will involve a website
launch in the next few weeks, electronic newsletters, and informational meetings
around the state. Once the resource assessments and forecasts are farther along, our
stakeholder effort will engage the public around the state in formulating management
responses

Nonpoint Source Management Program

The Arkansas Natural Resources Commission continues to utilize 319(h) program to
fund water quality projects in the Illinois and Upper White River watersheds. Projects
updates and of interest include:

The Illinois River Watershed Partnership (IRWP) - development of a
comprehensive Watershed Management Plan:

The latest IRWP Watershed Management Plan was submitted to EPA Region VI for
review in July 2012. This project was originally completed in June 2010. During the
review by ANRC it became obvious that additional data and information would be
needed to develop a plan meeting all 9 elements as required by EPA. The IRWP
worked with it partners and FTN and associates to address concerns and needs ANRC
identified in the 2010 version. Review, comments or acceptance by EPA is expected to
be received by December 2012,

The Illinois River Watershed Partnership (IRWP) — development and
implementation of Rain Gardens - The IRWP in cooperation with the Beaver Water
District are in the process of developing 60 rain gardens within the Illinois River and
Beaver watersheds. Each watershed will have 30 rain gardens, designed, developed
and installed when the project is completed. Monitoring (in-flow and out flow) is occur
in 2 rain garden in each watershed. The monitoring will assess the functionality of the
garden to reduce pollutant loads, both sediment and nutrients. The project began in
July 2011 and is scheduled to be completed June 2014,

IL River CREP

There has been little change to slow landowner sign-up and participation over the past
year. ANRC submitted proposed amendments to original CREP agreement in 2011 to

increase incentives for landowner participation. Those amendments were approved in
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April 2012 by the national FSA office. It is hoped that further public outreach and
education activities during 2012-2013 will increase program participation. To date, the
ANRC has paid out $10,320 in state incentives for completed projects and outreach
activities. The project acreage was reduced from 15,000 to 10,000 and the state
incentive payment was increased to $400/acre for the first 1,000 acres enrolled.



OKLAHOMA COMMISSIONERS’ REPORT

Arkansas - Oklahoma

Arkansas River Compact Commission

Rogers, Arkansas
September 27, 2012
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According to the most recent U.S. Drought Monitor, the (. §. Drodght Monitor Sevtemuer 18,2012

entire state is now categorized in drought, with more than Oklahoma
84 percent of the state’s area in “severe” drought and i

almost 16 percent classified as “extreme.” The Northeast

and the East Central climate divisions received 34.79 and

36.20 inches of precipitation, respectively, which is around

80 percent of normal rainfall.
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Percentage of Normal Rainfall
Last30 Days
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Departure from Normal Rainfall
Last 30 Days Aug 25, 2012 through Sep 23. 2012

OKLAHOMA COMPREHENSIVE WATER PLAN

in October 2014, the OWRB finalized and approved the 2012 Update of the
Oklahoma Comprehensive Water Plan, the most ambitious water planning effort
ever undertaken by the state. The final OCWP included a wealth of technical data
and information assembled into 13 Watershed Planning Region Reports. The
reports include water supply/demand assessments, future supply challenges, and
potential options to secure water for planning basins and regions through the next
50 years and beyond. Considerable atiention was given to creating both sensible
and functional planning documents, which will serve as indispensable technical
resources for water providers, policy makers, and water users in making informed
decisions concerning future local and regional water use and management. The
2012 OCWP Update also features an Executive Report containing eight priority
recommendations and thirteen supporting recommendation categories to guide
Oklahoma’s future water policy decisions.

Aug 25. 2012 through Sep 23. 2012

Oklahoma Comprehensive Water Plan

Oktthoma Water Resourees Board
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WATER RESOURCES STUDIES

SURFACE WATER STUDIES

Progress has been made in the development and implementation of stream water allocation models for
stream systems in Oklahoma, which are being used as both a planning and water rights management tool.
Allocation models have been developed for the Blue River, Muddy Boggy River, Clear Boggy Creek, Kiamichi
River, Little River (state line), Upper Canadian, Deep Red, Cache Creek, and Beaver Creek Basins. More
recently, allocation models have been developed for the Middle Canadian, Lower Canadian and Little River
(central Oklahoma) basins. Hydrologic investigations for these basins are also being completed. Stream water
allocation models are currently being constructed for two basins in the Washita River and the Verdigris River
systems.

The OWRB and Bureau of Reclamation recently announced a cooperative study of western Oklahoma’s Upper
Washita River Basin. The study will augment an ongoing hydrologic investigation of the Rush Springs aquifer
and ongoing development of the Washita surface water allocation model. Reclamation will directly contribute
to the study by identifying the water supply impacts posed by climate variability scenarios as well as
formulating options to augment the ability of Foss and Fort Cobb Master Conservancy Districts to satisfy the
region’s growing water needs.

GROUNDWATER STUDIES

The OWRB is in the process of establishing the Maximum Annual Yield and Equal Proportionate Share for the
Arbuckle-Simpson aquifer. After an extensive investigation of the aquifer that began in 2003, the Maximum
Annual Yield hearing was held in Sulphur, Oklahoma on May 15-16, 2012. The Hearing Examiner took
evidence from multiple parties and will draft a Final Order that will be taken to the Board for final approval.

The Garber-Wellington Water Management Study was initiated in June 2008 to address growing concerns
about the future of water availability in central Oklahoma. The OWRB will use information obtained from the
investigation to determine the Maximum Annual Yield of the aquifer. As part of the study, a groundwater-flow
model will be used to test the impacts of long-term groundwater withdrawals on the aquifer as well as simulate
water management strategies. A draft of the USGS Scientific Investigations Report—tentatively titled
“Hydrogeology, Hydrologic Framework, and Simulation of Groundwater Flow in the Central Okiahoma (Garber-
Wellington) aquifer, Oklahoma, 2012"—is currently under review. The report is scheduled to be finalized in
2013. The study was funded with state monies through the Oklahoma Comprehensive Water Plan and federal
funds through the Bureau of Reclamation and U.S. Geological Survey.

The OWRB initiated a study on the Rush Springs aquifer in west-centrai Oklahoma in October 2011 and will be
collecting groundwater and surface water information to better understand the groundwater-flow system. The
major goals of the project are to 1) better define the aquifer boundaries, 2) develop a groundwater-flow model,
and 3) determine the Maximum Annual Yield of the aquifer. The groundwater-flow model will be used to
simulate water management scenarios, project current use impacts, and assess climate variability utilizing

available climate modeling information. The OWRB will be working with the Bureau of Reclamation as patrt of

the WaterSMART Program as part of the Bureau's Washita Basin River Basin Water Supply Study. The project
is scheduled to be complete by December 31, 2014.

The OWRB entered into a cooperative agreement with the USGS to fund a 20-year Maximum Annual Yield
update on the North Canadian River Alluvium and Terrace Groundwater Basin Reach | and Il The objective of
this project is to update the 1981 (Reach 1) and 1983 (Reach II) hydrologic survey from the Oklahoma
Panhandle to Lake Overholser and to develop new groundwater-flow models that will be used to simulate t

OKLAHOMA COMMISSIONER'S REPORT - 4/17/20142



effects of groundwater withdrawals. The simulations will be used to evaluate the allocation of water rights
within the groundwater basin. The two-year project will be completed by September 30, 2013.

One of the 2012 Oklahoma Comprehensive Plan recommendations was to ‘address projected increases in
water demands and related decreases in availability’ by compieting the ‘backlog of statutorily-required
maximum annual yield studies and overdue 20-year updates’ on the aquifers of the state. As a result, four
new aquifer investigations are on the horizon, which includes the Canadian River Alluvium and Terrace aquifer
and twenty-year updates on the Elk City Sandstone, Enid Isolated Terrace, and North Fork of the Red River
Alluvium and Terrace aquifers. The OWRB plans to initiate these investigations during the 2013 State Fiscal
Year.

WATER QUALITY PROJECTS & MONITORING

OWRB staff continue to work cooperatively with the Central Oklahoma Master Conservancy District to monitor
and improve water quality in Lake Thunderbird where a new system to oxygenate lake water was implemented.
The OWRB and other agencies are also finalizing cooperative development of a total maximum daily load
(TMDL) calculation to address Thunderbird water quality impairments, including high turbidity, algae, and low
dissolved oxygen.

In addition to educating lake managers on the many benefits of establishing aquatic plants, the OWRB is
involved in several lake re-vegetation projects, including the establishment of wetland plants at Fort Cobb, a
two-year project with the Oklahoma Department of Wildlife Conservation that has already successfully
introduced 10 beneficial species 1o the lake and the employment of floating islands consisting of recycled
plastic planted with aquatic plants at Lake Eucha. Funded by EPA, the OWRB continues 10 collaborate with
Oklahoma City to maintain aquatic plant founder colonies at Lakes Draper and Atoka, which are designated as
an impaired waterbody by the ODEQ 303d list for excessive turbidity. For all the project the native wetland
plants serve as an inexpensive yet innovative method to combat erosion and suspended sediment, reduce
nutrients, and provide valuable habitat for birds, fish, and other wildlife.

The U.S. Army Corps of Engineers (USACE) is continues to monitor the waterbodies they manage for blue-green
algae based on historical occurrence and respond to others as needed. Updates to conditions on USACE
reservoirs can be found on the Tulsa Districts’ website: http://www.swt.usace.army.mil/.

Through an ongoing successful partnership with the Grand River Dam Authority, the OWRB continued
dissolved oxygen monitoring on both Grand and Hudson Lakes to support Federal Energy Regulatory
Commission (FERC) relicensing, and will begin installation and monitoring work in 2012 on W.R. Holway
Reservoir to support its relicensing.

The OWRB's groundwater monitoring team assessed Swine Licensed Managed Feeding Operations
compliance in an additional 550 wells through a continuing partnership with the Oklahoma Department of
Agriculture, Food and Forestry (ODAFF). Staff also acquired a wealth of historical groundwater quality data—
now available to the public—to support the Garber-Wellington aquifer study. Staff are also beginning work on
implementing a holistic groundwater monitoring program in Oklahoma, building upon historical quantity
monitoring and expanding into the water quality arena. The new groundwater program should begin in the
winter/spring of 2013

The OWRB’s Water Quality Division continues to monitor water quality conditions and trends statewide through
the Beneficial Use Monitoring Program (BUMP), recognized by EPA as one of the finest state monitoring

29
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programs in the nation as it facilitates science-based decision-making concerning Oklahoma’s impaired
waters. In 2011, BUMP lake sampling underwent a thorough reevaluation and modification to incorporate a
prababilistic sampling approach to maximize benefits and efficiencies in the program while reducing expenses.

The OWRB continues to participate in the EPA’s National Aquatic Resource Surveys. Monitoring staff are
currently conducting the National Lakes Assessment. Sampling is being conducted on thirty lakes across
Oklahoma and will provide data to assess environmental integrity of the waters. This national study is
designed to establish comparable lake conditions between states o facilitate standardized assessment. Work
will begin next year on the next round of work to support the National Flowing Waters Study. Staff will collect
data to assess wadeable and non-wadeable streams.

Additional OWRB water quality projects include:
= Probabilistic biological monitoring to assess stream ecosystem integrity throughout Oklahoma;
= Confirmatory stream and reservoir monitoring to assess OWQS beneficial use attainment status;
" Monitoring to assist GRDA in management of their reservoirs for ecosystem support;
= Completing cooperative work for ODAFF to investigate pesticides in certain Oklahoma streams.

OKLAHOMA WATER QUALITY STANDARDS

Consistent with the 2003 interstate agreement with Arkansas, OWRB staff initiated the ten-year review of
Oklahoma’'s 0.037 milligram/liter phosphorus standard for Oklahoma’s six Scenic Rivers, including the Upper
Mountain Fork. A technical advisory group (TAG) consisting of state, federal, and tribal officials and point and
nonpoint source dischargers from both states was formed to evaluate the current appropriateness of the
numerical standard based on the latest, best scientific information available. At its Aprit 2012 meeting, the
OWRB accepted the TAG report and Arkansas TAG minority report and did not direct further action regarding
the criterion.

During the fall of 2012, OWRB staff will be initiating its next triennial revision of the OWQS with updates on
various human health criteria reflecting new EPA guidance and requirements. Discussions concerning nutrient
and chlorophyil-a criteria for Lake Texoma are ongoing with the Texas Water Quality Standards staff. This effort
will require substantial coordination between the states for developing criteria and their implementation.

DAM SAFETY PROGRAM

The OWRB Dam Safety Program ensures the safety of more than 4,600 dams in the state and implements
statewide hazard prevention through the National Flood Insurance Program. The OWRB conducts inspections
and provides public outreach for dam owners, emergency management officials, and floodplain
administrators. Special emphasis is being given to emergency action plans, high-hazard reclassification, dam
breach inundation maps, and rehabilitation of dams. The OWRB has developed a Dam Inventory Viewer
available online at: www.owrb.ok.gov/maps/server/wims.php.

In the past year, the OWRB Dam Safety Program released two new guidelines titled “Hydrologic and Hydraulic
Guidelines for Dams in Oklahoma” and “Hazard-Potential Classification Guidelines for Dams in Oklahoma.”
Also, the OWRB conducted two workshops in Oklahoma City and Tulsa where private and local government
dam owners, as well as dam safety engineers, learned about the condition assessment of dams, emergency
action plans, and breach inundation maps. In 2011, the OWRB received 13 new/updated Emergency Action




Plans, 13 construction/rehabilitation applications, and 74 inspection reports for high and significant hazard
dams.

Downstream development has become a significant problem in Oklahoma, as in other states, with nearly 26%
of the state's low hazard dams requiring reclassification to a more protective and costly hazard level in the
coming years. This presents a tremendous challenge to both the state and dam owners. As of August 2012,
there are approximately 615 low hazard and significant dams that could be reclassified to higher hazard
classification. Simplified breach inundation maps will be made for dams which, based on field inspections and
structural information, appear most likely to be reclassified as high hazard, Site visits have been conducted at
approximately 306 dams and 58 simplified breach inundation maps have been completed in the past year.

FLOODPLAIN MANAGEMENT

The OWRB continues to assist communities in adopting new Flood Insurance Rate Maps (FIRM) through the
Federal Emergency Management Agency (FEMA) Map Modernization and RiskMAP program. Updated FIRM
maps have been issued for 9 counties and 84 participating communities in Oklahoma. Staff also participated
in FEMA RISKMap Discovery projects for the Lower North Canadian River Basin, and Polecat/Snake River
Basin. Meetings were held with communities and the public to collect data and information for use in
identifying areas that may be eligible for mapping, mitigation, and compliance projects. The OWRB continues
to train accredited floodplain administrators in Oklahoma’s 391 participating National Flood insurance
Program (NFIP) member communities. With assistance from the Oklahoma Floodplain Managers Association,
the OWRB conducted 18 training opportunities in 2011-2012.

The OWRB is also an active participant with FEMA in the Cooperating Technical Partnership (CTP) Program, an
innovative approach to fostering working partnerships between FEMA and participating NFIP communities,
regional agencies, state agencies, tribes, and universities in the FEMA flood hazard mapping program. The
OWRB is currently assisting the communities of Broken Arrow and El Reno through the CTP program. The
OWRB and the US Army Corps Engineers are actively working toward a partnership in the Silver Jackets
program fostering data sharing and flood resiliency.

WATER RESOURCES FINANCING

The OWRB administers the State Financial Assistance
Program (FAP), backed by the Statewide Water

343 for $787,930,000

Development Revolving Fund, which awards loans FAPLoans

and grants for the construction and improvement of -~ CWSRF Loans - 253 for $1,059,033,629
water and sewer facilities. In all, through the OWRB's ~ PWSRFLoans 143 for $768,074,642
five loan and grant programs, more than $2.7 billion REAP Grants 578 for $51,284,406
o . Emergency Grants 566 for $33,776,351
in financing has been approved for water and sewer - Drought Response Grants - 2 for $200,000

projects in Oklahoma with a total estimated savings
of $943 million to Oklahoma communities.

OKLAHOMA STATE LEGISLATURE

TOTAL 1,885 for $2,700,299,028

The 2012 legislative session resulted in landmark water policy improvements for the State of Oklahoma,
including implementation of most of the priority recommendations offered by the 2012 Update of the
Oklahoma Comprehensive Water Plan.

4/1772012
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e SB 1975: General Appropriations Bill—Provides $6,999,671 to the OWRB, a 27 percent increase over
FY-2012. An additional $1.5 million, coupled with extension 1o 2016 of the existing Gross Production
Tax proceeds pledged to general implementation of the Oklahoma Comprehensive Water Plan, will
allow the OWRB to begin implementation of OCWP recommendations, resulting in establishment of
Oklahoma's first comprehensive statewide groundwater monitoring program, restoration of the state’s
comprehensive statewide stream and lake monitoring program to the level realized in the late 1990s,
and reducing the growing backlog of statutorily mandated groundwater and stream water allocation
studies.

» HB 3055: Water for 2060 Act—Establishes a statewide goal to use no more fresh water in 2060 than
what is used today. The Act creates a 15-member advisory council—chaired by the OWRB Executive
Director with members appointed by the Governor, House Speaker and Senate Presideni Pro
Tempore—to make recommendations on water conservation practices and incentives necessary to
achieve this goal. The advisory council is required to submit a final report of its findings and
recommendations to the Governor, Speaker of the House of Representatives, and President Pro
Tempore of the Senate within three years.

o HIR 1085: Water Infrastructure Credit Enhancement Reserve Fund—Sends State Question 764 1o a
vote of the people in November's general election. Approval of SQ 764 would create the Credit
Enhancement Reserve Fund, which would allow the OWRB to increase the leveraging capacity of the
State Financial Assistance Program sufficient to address the identified $82 billion water and
wastewater infrastructure financing need in Oklahoma over the next 50 years.

¢ HB 1910: Water Well Drilling Inspection and Compliance—~Grants the OWRB authority to inspect
specific water wells upon consent of the landowner or as allowed by district court order and disapprove
use of any well found to be noncompliant with state laws and regulations. The bill also authorizes the
OWRB to prepare exams and other licensing requirements for water well drillers and pump installers.

e HB 2835: Gray Water Reuse—Allows for the use of up to 250 gallons per day of private, residential gray
water for household gardening, composting or landscape irrigation without a permit from the
Oklahoma Depariment of Environmental Quality. (Greywater is wastewater generated from domestic
activities—laundry, dishwashing, bathing, etc.—that can be recycled on-site for landscape irrigation and
related uses. Greywater does not contain human waste.) The bill also establishes requirements of
approved gray water systems.

o SB 1043: Water Reuse—Requires DEQ, no later than July 1, 2013, to promulgate rules for the indirect
potable reuse of treated wastewater. By August 31 of this year, DEQ is also required to convene a
workgroup of municipalities, consulting engineers, technical experts, and the general public to explore
opportunities for water reuse and to review and make recommendations on rules defining indirect
potable reuse.

e SJR91: Municipal Water Reuse Rules—A Joint Resolution approving permanent Department of
Environmental Quality rules relating to municipal water reuse.

LEGAL MATTERS

On August 18, 2011, the Chickasaw and Choctaw Nations filed a lawsuit in U.S. District Court for the Western
District of Oklahoma. As subsequently amended, the lawsuit names as defendants Gov. Mary Fallin, OWRB
members and Executive Director, the City of Oklahoma City and Oklahoma City Water Utility Trust (OCWUT).
The lawsuit alleges the Nations have federally-protected rights to the water within a 22-county territory in



southeastern Oklahoma. Among other things, the lawsuit seeks (1) declaratory judgments against any action
by the OWRB on a pending application by Oklahoma City and OCWUT for a permit to use stream water from
Sardis Reservoir in southeastern Oklahoma, or any other withdrawal or export of water from the area at issue,
unless and until there is initiated a general stream adjudication that satisfies the requirements of the federal
law known as the McCarran Amendment; and (2) permanent injunctions against any such action unless and
until a general stream adjudication that satisfies the McCarran Amendment is completed. In December, the
OWRB authorized its counsel to institute adjudication proceedings, if necessary, to fairly and accurately
determine all rights to the use of water in the Kiamichi, Clear Boggy, and Muddy Boggy stream systems.

On March 27, 2012, the federal court issued an order 1o stay formal proceedings (put the case on hold) for 60
days to allow more time for mediation among the parties. The case has been further stayed until mid-
November to allow more time for mediation. Frances McGovern is the federal court mediator.

OKLAHOMA GOVERNOR’S WATER CONFERENCE & RESEARCH SYMPOSIUM

On November 13-14, the OWRB and Oklahoma Water Resources Research Institute will co-host the 33«
Annual Oklahoma Governor's Water Conference and Water Research Symposium at the Southern Hills Marriott
in Tulsa. This year's theme is “Water for 2060,” highlighting water conservation, efficiency and reuse and
related initiatives recommended by the 2012 Update of the Oklahoma Comprehensive Water Plan, approved
last year.
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~ ARKANSAS-OKLAHOMA ARKANSAS RIVER COMPACT COMMISSION

BUDGET

7/1/2012 - 6/30/15

(ACTUAL

{BUDGET) EXPENSES) {BUDGET) (PROPOSED)

FY-2011 FY - 2011 FY - 2012 FY - 2013

7/1/2011 7/1/2011 7/1/2012 7/1/2013

6/30/12 6/30/12 6/30/13 6/30/14
ITEM {Dollars) (Dollays) {Dollars) {Dollars)
Postage 60.00 60.00 60.00
Stationery 75.00 75.00 75.00
Printing & Reproduction 1,000.00 552.76 1,000.00 1,000.00
Personnel Service & Office Expenses 120.00 120.00 120.00
Biennial Audit 275.00 275.00 275.00
Meeting Place 800.00 373.32 800.00 800.00
Security Bond 250.00 250.00 250.00
Contingency 420.00 420.00 420.00
Computation of Annual Water Yield 6,250.00 4,000.00 6,250.00 6,250.00
Stream Gaging FY 2012 6,250.00 6,250.00 6,250.00 6,250.00
TOTALS: 15,500 11,176.08 15,500 15,500

o 2 Annual budget to be paid by each state 3,500.00 3,500.00 3,500.00
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ANNUAL YIELD AND SELECTED HYDROLOGIC DATA FOR
THE ARKANSAS RIVER BASIN COMPACT,
ARKANSAS-OKLLAHOMA, 2011 WATER YEAR

By Terrance E. Lamb

Hydrologic Information Services

Prepared for the
ARKANSAS RIVER COMPACT COMMISSION,

ARKANSAS-OKLAHOMA

Little Rock, Arkansas
2012
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ANNUAL YIELD AND SELECTED HYDROLOGIC DATA FOR THE ARKANSAS
RIVER BASIN COMPACT, ARKANSAS-OKLLAHOMA, 2011 WATER YEAR

By Terrance E. Lamb
ABSTRACT

The computed annual yield and deficiency of the sub-basins as defined in the Arkansas.
River Basin Compact, Arkansas-Oklahoma, are given in tables for the 2011 water year. Actual
runoff from the sub-basins, depletion caused by major reservoirs in the compact area, and
depletions due to other water uses also are given in tabular form. Computed monthly mean
discharges are shown for stream-flow stations in the Arkansas River Basin. Water-quality data are
shown for some water-quality stations sampled in the Arkansas River Basin.

INTRODUCTION

In 1955, the Congtess of the United States granted consent to Arkansas and Oklahoma to
enter into a compact for the apportionment of the waters of the Arkansas River and its tributaries
as they affect the two States. An Arkansas-Oklahoma Arkansas River Compact committee was
created with a Federal Representative acting as chairman. After research and deliberate
negotiations had been completed, both States approved the Arkansas River Basin Compact,
Arkansas-Oklahoma, 1972. To meet the requirements of the Compact, State-line yields of the
Arkansas River Sub-Basins are determined at the end of each year.

This report was prepared for the Arkansas River Compact Commission, Arkansas-
Oklahoma by Hydrologic Information Services. Stream-flow and water-quality data were
collected by the U.S. Geological Survey, in cooperation with the Arkansas Natural Resources
Commission and the Oklahoma Water Resources Board. The U.S. Army Corps of Engineers,
Tulsa District, furnished data from the Webbers Falls, Tenklller Ferry, Robert S. Kerr, and Wister
Lakes,

PURPOSE AND SCOPE

The purpose of this report is to present the annual yields and deficiencies computed for the
2011 water year and to present some water quality data for the sub-basins in the Arkansas River
Basin as defined in the Arkansas River Compact. The report includes data from stream-flow
stations and some water-quality stations sampled in the Arkansas River Basin during the 2011
water year. The area included in the Compact is shown on figure 1.

DEFINITION OF TERMS

The following terms used in this report are taken from Article II of the Arkansas River
Basin Compact, Arkansas-Oklahoma, 1972.

The term "Arkansas River Basin" means all of the drainage basin of the Arkansas River
and its tributaries from a point immediately downstream from the confluence of the Neosho River
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with the Arkansas River (fig. 1) to a point immediately downstream from the confluence of Lee
Creek with the Arkansas River, together with the drainage basin of Spavinaw Creek in Arkansas
(fig. 1), but excludes that part of the drainage basin of the Canadian River upstream from Lake
Eufaula Dam.

The term "Spavinaw Creek Sub-basin" means the drainage area of Spavinaw Creek in the
State of Arkansas. '

The term "Illinois River Sub-basin" means the drainage area of the Illinois River in the
State of Arkansas.

The term "Lee Creek Sub-basin" means the drainage area of Lee Creek in the State of
Arkansas upstream from the Oklahoma State line and in the State of Oklahoma.

The term "Poteau River Sub-basin" means the drainage area of the Poteau River in the
State of Arkansas.

The term "Arkansas River Sub-basin" means all areas of the Arkansas River Basin in the
Compact area except the four sub-basins described previously.

The term "water year" means a 12-month period beginning on October 1 and ending
September 30.

The term "annual yield" means the computed annual gross runoff from any specified sub-
basin. The runoff would have passed any certain point on a stream and would have originated
within any specified area under natural conditions without any manmade depletion or accretion
during the water year.

Terms related to stream-~flow, water-quality, and other hydrologic data, as used in this
report, are defined below.

Acre-foot is the quantity of water required to cover 1 acre to a depth of 1 foot and is
equivalent to 43,560 cubic feet.

Bacteria are microscopic unicellular organisms, typically spherical, rod like, or spiral and
threadlike in shape, often clumped into colonies. Some bacteria cause disease; others perform an
essential role in nature in the recycling of materials; for example, by decomposing organic matter
into a form available for reuse by plants.

Escherichia coli (E. coli) are present in the digestive tract of warm-blooded animals. In
the laboratory, E. coli are defined as all organisms that produce orange/yellow colonies when
incubated for two hours at 35°C+ 0,2°C and transferred to 44,5°Cx0,2° for 22-24 hours on
mTEC agar (nutrient medium for E. coli growth), and stained with phenol red solution. Their
concentrations are expressed as number of colonies per 100 ml of sample.

Fecal coliform bacteria are present in the intestines or feces of warm-blooded animals.

3



They are often used as indicators of the sanitary quality of the water. In the laboratory, they are
defined as all the organisms that produce blue colonies within 24 hours when incubated at 44.5°C
+0.2° C on M-FC medium (nutrient medium for bacterial growth). Their concentrations are
expressed as number of colonies per 100 ml of sample.

Fecal streptococcal bacteria also are present in intestines of warm-blooded animals.
Their presence in water is considered to verify fecal pollution. They are characterized as gram-
positive, cocci bacteria that are capable of growth in brain-heart infusion broth. These bacteria
also are defined as all the organisms that produce red or pink colonies within 48 hours at
35°C+0.5° C on KF-streptococcus agar (nutrient medium for bacterial growth). Their
concentrations are expressed as number of colonies per 100 ml of sample.

Code numbers have been assigned for agencies collecting and analyzing samples, and are
listed in water-quality tables of this report as follows:

1028 Oklahoma District, Water Resources Division (WRD), U.S. Geological Survey
80513 Arkansas District, WRD, U.S. Geological Survey
80020 National Water Quality Laboratory, WRD, U.S. Geological Survey.

Contents are the volume of water in a reservoir or lake. Unless otherwise indicated,
volume is computed based on a level pool and does not include bank storage.

Cubic foot per second is the rate of discharge representing a volume of 1 cubic foot
passing a specified point during 1 second.

Deficiency is the amount the actual runoff is less than the minimum required flow.

Depletion is the difference between the inflow and outflow caused by major reservoirs.

Discharge is the volume of water that passes a given point within a given period.

Instantaneous discharge is the discharge at a particular instant of time.
Mean discharge is the arithmetic average of individual daily mean discharges
during a specific period.

Dissolved refers to the material in a representative water sample that passes through a
0.45-micron membrane filter. This is a convenient operational definition used by Federal agencies
that collect water data. Determinations of "dissolved” constituents are made on subsamples of the
filtrate.

Dissolved oxygen content of water in equilibrium with air is a function of atmospheric
pressure and temperature and the dissolved-solids concentration of the water. The ability of water
to retain oxygen decreases with increasing temperature or dissolved solids, with small
temperature changes having the more significant effect. Photosynthesis and respiration may cause
diurnal variations in dissolved-oxygen concentration in water of some streams.

Drainage area of a stream at a specified location is that area, measured in a horizontal
plane, enclosed by a topographic divide from which direct surface runoff from precipitation
normally drains by gravity into the stream upstream from the specified point. Figures of drainage
area given herein include all closed basins, or noncontributing areas within the area, unless
otherwise noted,

Gaging station is a particular site on a stream, canal, lake, or reservoir where systematic
observations of hydrologic data are obtained.

Hardness of water is a physical-chemical characteristic that is commonly recognized by
the increased quantity of soap required to produce lather. It is attributable to the presence of
alkaline earths (principally calcium and magnesium) and is expressed as equivalent calcium
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carbonate (CaCO3).

Sediment is solid material that originates mostly from disintegrated rocks and is
transported by, suspended in, or deposited from water; it includes chemical and biochemical
precipitates and decomposed organic material, such as humus. The quantity, characteristics, and
cause of the occurrence of sediment in streams are influenced by environmental factors. Some
major factors are degree of slope, length of slope, soil characteristics, land usage, and quantity
and intensity of precipitation.

Mean concentration is the time-weighted concentration of suspended sediment
passing a stream cross section during a 24-hour period.

Suspended sediment is the sediment that at any given time is maintained in
suspension by the upward components of turbulent currents or that exists in suspension as a
colloid. : .

Suspended-sediment concentration is the velocity-weighted concentration of
suspended sediment in the sampled zone (from the water surface to a point approximately 0.3 ft
above the bed), expressed as milligrams of dry sediment per liter of water-sediment mixture

(mg/L).

Suspended-sediment discharge (tons/day) is the rate at which dry weight of
sediment passes a section of a stream or is the quantity of sediment, as measured by dry weight or
volume that passes a section in a given time. It is computed by multiplying discharge by
milligrams per liter by 0.0027.

Sodium-absorption-ratio (SAR) is the expression of relative activity of sodium ions in
exchange reactions with soil and is an index of sodium or alkali hazard to the soil. Water varies,
in respect to sodium hazard, from that which can be used for irrigation on almost all soils to that
which generally is unsatisfactory for irrigation.

Specific conductance is a measure of the ability of water to conduct an electrical current.
It is expressed in microsiemens per centimeter at 25°C. Specific conductance is related to the type

and concentration of ions in solution and can be used for approximating the dissolved-solids

concentration of the water. Commonly, the concentration of dissolved solids (in milligrams per
liter) is about 65 percent of the specific conductance (in microsiemens). This relation is not
constant from stream to stream, and it may vary in the same source with changes in the
composition of the water.

Stage-discharge relation is the relation between gage height (stage) and the volume of
water, per unit of time, flowing past the gage in a channel.

STORET parameter codes are codes assigned to specific hydrologic measurement types
and constituents for computer storage of data. These five-digit codes (shown in parentheses) are
included with the water-quality information in the Hydrologic Station Records section.

Stream-flow is the discharge that occurs in a natural channel. Although the term
"discharge" can be applied to the flow of a canal, the word "stream-flow" uniquely describes the
discharge in a surface stream course. The term "stream-flow" is more general than "runoff™, as
stream-flow may be applied to discharge whether or not it is affected by diversion or regulation.

Tons per day is the quantity of substance in solution or suspension that passes a stream
section during a 24-hour period.

Tetal is the total amount of a given constituent in a representative water-suspended
sediment sample, regardless of the constituent's physical or chemical form. This term is used only
when the analytical procedure assures measurement of at least 95 percent of the constituent
present in both the dissolved and suspended phases of the sample. A knowledge of the expected




form of the constituent in the sample, as well as the analytical methodology used, is required to
judge when the results should be reported as "total." (Note that the word "total" does double duty
here, indicating that the sample consists of a water-suspended-sediment mixture and that the
analytical method determines all of the constituent in the sample.)

COMPUTATION OF ANNUAL YIELDS

The annual yield and deficiency (table 1) for each sub-basin was computed as defined by
the Arkansas River Compact (1972). Actual runoff for the sub-basins (table 2) was computed as
defined by the Compact except for the station Lee Creek near Van Buren, which has been moved
3.2 miles upstream near Short, Oklahoma. '

Table 1. --Annual yield and deficiency for the sub-basins for the 2011 water year, as
defined in the Arkansas River Basin Compact, Arkansas-Oklahoma, 1972
[Flow in cubic feet per second]

Actual runoff Total gPercent Minimum
Sub-basin fromthe depletions or depletion required

Sub-basins accretions {(-) Annual yield allowed flow ”Deﬁcieng_\,g
Spavinaw
Creek 126 0.001 126 50 63 0
lllinois River 1,116 €32.2 1,084 60 434 0
Lee Creek 736 €2.48 738 100 0 0
Poteau River 374 °0.96 375 60 150 0
Arkansas
River 4,303 4103.5 4,407 60 1,763 0

a Defined in the Arkansas River Basin Compact, Arkansas-Oklahoma,

1972.

b The amount of actual runoff less than the minimum required flow.

¢ Based on best available water-use data.

d Based on best available water-use data and 2011 direct diversions from lake storage.

e Based on best available water-use data and 37.1 cfs imported from the White River
Basin in 2011.
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Actual Runoff and Minimum Required Flow
For the Arkansas River Sub-basins 2011 WY
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g Actual runoff from the

Sub-basins

@ Minimum required flow




Table 1a. --Annual yield and deficiency for the sub-basins for the 2011 water year, as
defined in the Arkansas River Basin Compact, Arkansas-Oklahoma, 1972
[Quantity in acre-feet]

Actual runoff Total #Percent Minimum
Sub-basin fromthe depletions or depletion required
Sub-basins accretions (-) Annual yield allowed flow  Deficiency
Spavinaw
Creek 91,220 “ 91,221 50 45,610 0
llinois River 807,947 €.23,312 784,635 60 314,202 0
Lee Creek 532,840 ©1,795 534,635 100 0 0
Poteau River 270,764 °695 271,459 60 108,595 0
Arkansas
River 3,115,230 474,931 3,190,161 60 1,276,352 0
a Defined in the Arkansas River Basin Compact, Arkansas-Oklahoma,
1972,

b The amount of actual runoff less than the minimum required flow.

¢ Based on best available water-use data.
d Based on best available water-use data and 2011 direct diversions from lake storage.
e Based on best available water-use data and 26,838 acre-ft imported from the White

River Basin in 2011,
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Table 2.--Actual runoff from the sub-basins for the 2011 water year
[In cubic feet per second; D.A. = drainage area; mi? = square mile; acre-ft = acre-feet]

Spavinaw Creek lllinois River Lee Creek Poteau River  Arkansas River

Month D.A=133mi*  "°DA=744mi’ D.A=426 mi’ °D.A.=536 mi’ ‘D.A.=4,062 mi
October 18.0 204 49.8 93.2 625
November 18.9 255 88.0 38.6 1,628
December 17.5 226 143 21.3. 1,483
January 131 227 204 3.08 1,345
February 54.6 570 566 135 2,205
March 60.4 600 569 63.8 1,793
April 629 8,008 4,106 1,939 7,455
May 508 3,914 2,969 2,035 28,004
June 109 617 146 108 6,799
July 39.0 283 5.42 10.4 -126
August 28.2 263 7.15 8.79 387
September 22.2 265 845 32.4 217
2011 water year 126 1,116 736 374 4,303
2011 water year (acre-ft) 91,479 808,299 532,875 270,980 3,115,138

b Includes 63 mi® ungaged

¢ Includes 125 mi® ungaged.

d Computed by subtracting drainage area at Arkansas River at Muskogee, Canadian River near Whitefield,
llinois River Sub-basin, Lee Creek Sub-basin, and Poteau River Sub-basin from drainage area at Arkansas

River near Fort Smith, Arkansas.

e Includes 37.1 cfs discharged from Fayetteville, Rogers, and Springdale sewage treatment plants that was

withdrawn from the White River Basin in Arkansas.

Annual depletion caused by major reservoirs was computed for the four major reservoirs
in the basin as defined by the Arkansas River Compact (1972). These depletions are shown in
tables 3 and summarized in table 1.

A compilation of withdrawals and returns of freshwater in the sub-basins was prepared
using data from “Water Use In Arkansas™” and “Water Use In Oklahoma”, as well as return flow
data for the 2011 water year in the Illinois River basin. These depletions and accretions for each
sub-basin are shown in Table 4 and summarized in Table 1. Information on depletions continues
to be gathered in order to re-evaluate their present impact.

Stream-flow data used in the computations are given in the Hydrologic Station Records
section (p.13 to 48). The station description under "Remarks" states the degree of accuracy of the
records. "Excellent” means that about 95 percent of the daily discharges are within 5 percent of
the actual discharge, "good" means within 10 percent, and "fair" means within 15 percent. "Poor"
means that daily discharges have less than "fair" accuracy.



Table 3.--Annual depletion caused by major reservoirs for the 2011 water year

[acre-ft = acre-feet; £t*/s = cubic feet per second]

Change in “Precipitation "Evaporation

Year-end contentsin on reservoir from
Reservoir  contents water year surface reservoir  “Diversions Depletion Depletion
{acre-feet) (acre-feef) (inches) (inches) (acre-feet) (acre-feet) (ft’/s)
Webbers Falls 166,468 4,547 34.83 51.34 0 25,236 34.86
Tenkiller Ferry 594,197 -65,536 38.32 36.01 1,632 -58,974  -81.46
Robert S. Kerr 509,309 -7,328 38.07 51.12 0 62,169 85.9
Wister 37,147 -5,436 39.49 4465 10,440 12,874 17.8

“From U.S. Army Corps of Engineers, Tulsa District.
® Adjusted for pan coefficient of 0.70 (from Wisler and Brater, 1949).

Table 4.--Estimates of annual depletion for the sub-basins caused by

withdrawals and returns for the 2011 water year®

Sub-basin Withdrawals Returns Total Withdrawals Total Withdrawals
ac/ft ac/ft or Returns (-) ac/ft _or Returns (-) cfs

Spavinaw

Creek 1 o' 1 0.001

Iflinois River 3,520 26,838° -23,318 -32.2

Lee Creek 1,797 o' 1,797 2.48

Poteau River 696 o' 696 0.96

Arkansas

River 99,600° 24,700° 74,900 103.5

' No known returns for these sub-basins

% Based on 2011 WY returned flow transferred from the White River Basin

° Estimated from 2000, 2007, and 2011 WY

data

* Including depletions from the 4 major reservoirs in the Arkansas River sub-
basin
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WATER QUALITY

Beginning in October 1984, water-quality data for the Arkansas-Oklahoma Compact have
been published in this report. These data are collected to monitor the water quahty in the
Arkansas-Oklahoma Compact area. Over the past several years, nutrients, major ions, and
sediment data have been collected. Observed concentrations of these constituents are indications
of general water quality in the subject area sub-basins. In freshwater, phosphorus is often the
nutrient responsible for accelerated eutrophication. To control eutrophication, the Envuonmental
Protection Agency makes the following recommendations:

A) Total phosphates should not exceed 0.05 mg/L (as phosphorus) in a stream at a point
where it enters a lake or reservoir, and

B) Total phosphorus should not exceed 0.1 mg/L in streams that do not discharge directly
into lakes or reservoirs.

Water-quality data collected at some stations in the compact area in the 2011 water year
are shown in tables in the Hydrologic Station Records section of this report.

SELECTED REFERENCES

Arkansas River Basin Compact Arkansas-Oklahoma, 1972, with Supplemental Interpretive
Comments, Supplement No. 1: Austin, Texas, 31 p.

Arkansas Soil and Water Conservation Commission, 1981, Arkansas State Water Plan - Lakes of
Arkansas, 157 p.

Wisler, C.D., and Brater, E.F., 1949, Hydrology: New York, John Wiley & Sons, Inc., 150 p.
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HYDROLOGIC STATION RECORDS 2011 WY

Daily Discharge records denoted by Q and Quality of Water records by QW.

Station Number

Station Name

07191220
07194500
07194800
07195000
07195430
07195500
07195855
07196900
07245000
07247000
07247015
07247250
07247345
07247500
07247650
07249400
07249455
07249985
07250550

Spavinaw Creek nr Sycamore, OK (Q, QW)
Arkansas River nr Muskogee, OK (Q)

Illinois River at Savoy, AR (Q)

Osage Creek nr Elm Springs, AR (Q)

Illinois River South of Siloam Springs, AR (Q)
Illinois River nr Watts, OK (Q, QW)

Flint Creek nr West Siloam Springs, OK (Q)
Baron Fork at Dutch Mills, AR (Q)

Canadian River nr Whitefield, OK (Q)

Poteau River at Cauthron, AR (Q)

Poteau river nr Loving, OK (Q, QW)

Black Fork below Big Creek nr Page, OK (Q, QW)
Black Fork at Hodgen, OK (QW)

Fourche Maline nr Red Oak, OK (Q)

Fourche Maline nr LeFlore, OK (QW)

James Fork nr Hackett, AR (Q)

Arkansas River nr Fort Smith, AR (Q, QW)

Lee Creek nr Short, OK (Q)

Arkansas River at James W. Trimble Lock and Dam nr
Van Buren, AR (Q)
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20-23
24
25
26
27
28-31
32-34
35-37
38
39-42
43
44-46
47
48

51



07191220 SPAVINAW CREEK NEAR SYCAMORE, OK

Neosho Basin
Lower Neosho Subbasin

LOCATION.—Lat 36°2005", long 94°3829" referenced to North American Datum of 1983, in NE 1/4 NW 1/4 sec.4, T.21 N., R25 E., Delaware County, OK,
Hydralogic Unit 11070209, on right bank 1.8 mi upstream from Cherokee Creek, 4.8 mi northeast of Row, 6.5 mi southeast of Sycamore, and at mile
35.0. :

DRAINAGE AREA 133 mi2
SURFACE-WATER RECORDS

PERIOD OF RECORD.-October 1961 to cument year

REVISED RECORDS.~WSP 2121: 1965 (M).

GAGE.—-Water-stage recorder. Datum of gage is 868.34 ft NAVD of 1988. Prior to Nov. 6, 2001, elevafion published as 875 ft above NGVD of 1929, from
topographic map.

REMARKS.—No estimated daily discharges. Records fair. U.S. Army Corps of Engineers' sateliite telemeter at station.

EXTREMES OUTSIDE PERICD OF RECORD.~According to focal residents, a flood of approximately the same magnitude as the July 27, 1975 flood occurred
in the early 1880's.

52

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011, DAILY MEAN VALUES

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jui Aug Sep

1 24 17 32 14 13 97 55 485 250 57 24 20

2 23 16 29 15 13 - 87 54 413 221 56 23 19

3 23 16 27 14 13 80 53 352 199 54 22 19

4 22 16 25 14 14 73 51 309 179 53 21 19

5 21 16 23 14 15 68 49 274 164 52 21 18

6 20 16 22 14 16 63 47 249 150 51 20 17

i 20 16 21 14 18 59 46 227 137 49 20 16

8 19 16 20 14 19 56 44 208 127 48 20 15

9 19 15 19 14 21 53 43 191 120 47 20 15

10 19 15 18 14 22 50 41 175 113 46 22 15

" 18 15 18 13 24 49 39 163 107 44 24 15

12 17 15 17 13 25 47 38 157 109 42 29 15

13 17 16 17 13 27 45 37 149 104 40 39 15

14 17 16 16 13 29 45 36 141 99 40 49 15

15 17 17 16 13 34 51 35 134 96 49 50 15

16 17 16 15 13 54 73 35 128 97 40 48 15

17 17 15 15 13 108 83 34 122 93 40 43 16

18 16 15 15 13 120 71 33 121 90 39 39 19

19 16 15 15 12 108 71 33 122 87 37 36 22

20 16 15 15 13 94 65 31 131 83 35 34 26

21 16 15 15 13 85 60 33 211 79 34 32 28

22 17 16 14 13 76 55 240 228 77 33 30 31

23 17 15 14 13 68 52 1,100 1,620 74 32 29 32

24 17 16 15 13 69 50 1,580 4,090 76 31 27 34

25 17 18 15 13 100 48 8,030 2,080 72 30 26 37

26 18 21 15 i3 128 45 3,140 1,140 69 29 25 38

27 18 39 14 13 126 48 1,580 750 65 27 25 36

28 18 46 14 13 111 66 1,190 554 62 26 24 34

29 17 41 13 13 — 67 813 431 60 26 23 31

30 17 36 14 13 - 61 610 348 59 25 21 29

31 17 - 14 13 - 57 --- 292 - 25 20 o

Total 567 577 552 413 1,550 1,901 19,150 15995 3318 1,228 886 676

Mean 18.3 19.2 17.8 133 55.4 613 638 516 111 39.6 28.6 225

Max 24 46 32 15 128 97 8,030 4,090 250 57 50 38

Min 16 15 13 12 13 45 31 121 59 25 20 15

Acft 1,120 1,140 1,090 819 3,070 3,770 37980 31,730 6,580 2,440 1,760 1,340
Cfsm 0.14 0.14 0.13 0.10 0.42 0.46 4.80 3.88 0.83 0.30 0.21 0.17
In. 0.16 0.16 0.15 0.12 0.43 0.53 5.36 4.47 0.93 0.34 0.25 0.15
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07191220 SPAVINAW CREEK NEAR SYCAMORE, OK—Continued
WATER-QUALITY RECORDS

PERIOD OF RECORD.-October 1872 to April 1988, December 2001 to current year.

REMARKS.~Samples collected periodically by the U.S. Geological Survey. All water-quality samples were analyzed at the City of Tulsa Quality Assurance
Laboratory in Tulsa, Oklshoma. Suspended sediment samples were analyzed by U.S. Geological Survey. Specific conductance, pH, water temperature,
air temperature, turbidity, and dissolved oxygen were determined in the field.

COOPERATION.~All analytical records were furnished by City of Tulsa Quality Assurance Laboratory, Tulsa, Oklahoma.

WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011
Part1of4
[%, percent; ANC, acid neutralizing capacity; CaCOs, calcium carbonate; FNU, Formazin nephelometric units; LED, light-emitting diode; N,
nitrogen; P, phosphorus; ft3/s, cubic fest per second; mg/l., mitligrams per liter; mm Hg, millimeters of mercury; mm, millimeters; nm,
nanometers; °C, degrees Celsius; uS/cm, microsiemens per centimeter; —, no data; <, less than]

Specific
Dissolved conduc-
Dissclved  oXxygen, wate:r, tance,
Tempera- Discharge, oxygen, water, unfiltered, water, Tempera-
Barometric ture, instanta- water,  unfiltered, field, unfiltered, ture,
Sample pressure, air, neous, unfiltered, % standard pSicm at water,
Date start time mm Hg °C ft3ls maiL saturation units 25°C °C
(00025) (00020) (00081) ~ (00300) {00301) {00400) (00095) (00010)
04-23-2011 1015 - - T892 8.8 - 72 257 143
04-25-2011 1330 725 - 8,080 9.2 94 7.4 149 14.2
05-24-2011 1215 734 26.4 3,190 8.6 90 7.8 138 16.1
06-28-2011 1045 748 35.0 62 8.2 92 7.6 296 20.0
WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011
Part20of 4

[%, percent; ANC, acid neutralizing capacity; CaCOs3, calcium carbonate; FNU, Formazin nephelometric units; LED, light-emitting diode; N,
nitrogen; P, phosphorus; f3/s, cubic feet per second; mgi/l., milligrams per liter; mm Hg, millimeters of mercury; mm, millimeters; nm, nanometers;
°C, degrees Celsius; uS/em, microsiemens per centimeter; —, no data; <, less than]

ANC,
water,
unfittered,
Turbidity, water, fixed Ammonia
unfiltered, mono~  endpoint plus Ammonia, Nitrate
chrome near infra- (pH 4.5) Carbon organic water, plus
red LED light, 780-  fitration,  dioxide,  pitrogen,  unfiltered, Ammonia, nitrite, Nitrate,
900 nm, detection laboratory,  water, water, milligrams water, water, water,
Sample angle 90 +/- 2.5 mg/L as unfitered, ynfiltered, perliter as unfiltered, unfiltered, unfiltered,
Date starttime  degrees, FNU CaC03 mg/L mgias N NH4 mglLasN mglasN  mgl.asN
(63680) (90410) (00405) (00625) (71845) (00610) (00630) (00620)
04-23-2011 1015 64 85 11 1.5 <.155 <.120 4.00 -
04-25-2011 1330 - 53 4.4 3.5 <.,155 <.120 3,20 -
05-24-2011 1215 - 64 2.0 1.7 <.155 <.120 3.10 3.10
06-28-2011 1045 4 110 4.9 <.68 <.155 <.120 3.70 3.60
14

53



54

07191220 SPAVINAW CREEK NEAR SYCAMORE, OK—Continued

WATER-QUALITY DATA
WATER YFAR OGTORER 2010 TO SEPTEMBER 2011

Part3of 4

[%, percent; ANC, acid neufralizing capacity; CaGQ3, calcium carbonate; FNU, Formazin nephelometric units; LED, light-emitting diode; N,
-nitragen;.P, phosphorus; f3/s, cubic feet per.second; mgll., milligrams per liter; mm Ha, millimeters of mercury; mm, millimeters; nm,

nanometers; °C, degrees Celsius; uS/cm, microsiemens per centimeter; --, no data; <, less than]

Total
nitrogen,
Organic  Orthophos- Orthophos-  Phos- Total water,
Nitrite,  nitrogen, phate, phate, phorus,  Phosphorus, nitrogen, unfiltered,
water, water, water, water, water, water, water,  milligrams
Sample unfiltered, unfiltered,  filtered, filtered, filtered, unfiltered, unfiltered, per literas
Date starttime mglLasN  maft, mall mgtasP mglLasP mglLasP mall. nitrate
{00615) {00605) {00660) (00871) {00666) (00665) (00660) (71887)
04-23-2011 1015 - <1.5 291 095 .160 190 5.5 24
04-25-2011 1330 — <35 644 . 210 750 790 6.7 30
05242011 1215 <.100 <17 2399 130 150 460 4.8 21
06282011 1045  <.100 < .68 202 066 064 070 <44 <19
WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011
Partd.of 4

[%, percent; ANC, acid neutralizing capacity; CaCOs3, calcium
carbonate; FNU, Formazin nephelometric units; LED, light-emitting
diode; N, nifrogen; P, phosphorus; ft3/s, cubic feet per second;
mg/L, milfigrams per liter; mm Hg, millimeters of mercury; mm,
millimeters; nm, nanometers; °C, degrees Celsius; JiS/cm,
microsiemens per centimeter; —, no data; <, less than|
Suspended
sediment,
sieve
diameter, Suspended Suspended
percent sadiment sediment

smaller concen- discharge,
Sample than 0.0625 tration, tons per
Date  starttime mm mgiL. day
{70331) (80154) (80155)
04-23-2011 1015 85 94 226
04-25-2011 1330 99 737 16,100
05-24-2011 1215 86 311 2,680
06-28-2011 1045 57 A I
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07194500 ARKANSAS RIVER NEAR MUSKOGEE, OK

Robert S. Kerr Reservoir Basin
Dirty-Greenleaf Subbasin

LOCATION.--Lat 35°46'10", long 95°17'49" referenced to North American Datum of 1927, Muskogee County, OK, Hydrologic Unit 11110102, on downstream
side of left pier of bridge on U.S. Highway 62, 1.7 miles downstream from Neosho River, 3.5 miles northeast of Muskoges, and at mile 457.8.
DRAINAGE AREA.-96,674 mi2 of which 12,541 mi2 probably is noncontributing.
SURFACE-WATER RECQRDS
PERIOD OF RECORD.~October 1926 to September 1970, July 2003 to current year. Published as “at Webbers Falls" October 1933 to February 1935. Monthly
discharge only for some periods, published in WSP 1311.
REVISED RECORDS.-WSP 1341: Drainage area.
GAGE.--Water-stage recorder. Datum of gage is 471.38 ft above NGVD of 1929. See WSP 1921 for history of changes prior to Feb. 21, 1931,
REMARKS.--Records poor. Some regulation since 1940 by Grand Lake; further regulation since 1941 by Great Salt Plains Lake and since 1951 by Hulah Lake. Flow

regulated since 1953 by Fort Gibson Lake (station 07193000). Flow regulated since September 1964 by Keystone Lake
DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011, DAILY MEAN VALUES

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 3,490 1,650 4,180 1,460 ed12 20,900 9,520 81,200 61,500 4,180 1,440 2,990
2 3,650 1,140 2,410 684 €568 19,900 7,710 77,800 48,800 2,460 1,350 1,930
3 3,150 658 1,980 1,190 1,440 21,100 4,330 58,000 42,500 2,260 1,980 2,150
4 2,780 1,610 1,240 4,300 3,380 21,600 10,600 48,900 33,000 3,620 1,310 2,070
5 1,430 1,260 589 1,500 4,490 15,700 8,200 53,100 33,600 2,200 1,350 1,670
6 2,200 371 4,030 4,320 3,660 15,800 6,940 51,900 31,400 2,470 2,920 1,600
7 4,150 334 3,360 6,150 3,510 16,200 8,710 50,200 29,300 2,390 1,780 1,150
8 2,190 309 2,870 2,260 4,620 18,900 3,280 40,900 29,900 1,910 1,200 1,100
9 1,920 355 5,820 4,030 4,200 20,900 8,850 41,300 29,000 1,020 1,160 €798
10 3,210 681 4,060 4,060 2,710 20,000 7,820 34,400 19,600 3,290 4,090 €593
11 2,540 1,030 1,780 3,810 1,760 23,700 9,240 22,300 11,600 3,840 2,220 e511
12 1,510 1,890 ed65 3,770 2,320 25,000 14,200 18,800 11,400 2210 2,800 2,010
13 1,000 2,650 1,590 3,480 3,920 23,200 9,340 22,200 11,500 2,020 2,400 2,040
14 4,230 1,400 1,230 2,270 4,040 22,700 6,590 14,400 6,680 2,810 2,020 1,910
15 1,070 1,900 1,190 2,570 3,130 22,700 10,200 12,700 8,310 2,000 2,670 1,430
16 1,280 1,700 3,920 2,270 7,790 21,300 14,900 13,100 7,440 1,460 3,370 1,420
17 1,800 5,910 2,520 917 14,900 20,800 14,600 6,850 7,500 2,210 3,190 899
18 1,560 3,530 1,110 2,470 13,500 19,800 13,800 7,530 4,490 1,380 3,090 1,270
19 1,710 1,210 626 3,880 11,000 19,100 15,500 7,040 5,070 1,050 3,500 3,380
20 1,690 712 813 1,150 8,080 18,400 14,500 18,900 4,490 1,390 4,210 2,580
2 903 388 753 2,440 8,910 19,300 12,600 32,800 4,530 1,760 4,240 2,440
2 2,690 769 584 2,090 9,040 21,200 9,860 30,400 4,160 1,540 4,780 2,580
23 3,820 767 1,550 2,000 10,300 28,200 16,100 35,800 5,130 1,890 4,620 1,790
24 2,270 1,640 3,260 3,170 9,820 27,500 27,500 41,600 6,210 1,720 4,980 1,440
25 3,660 7,290 2,340 1,480 25,800 27,500 62,100 56,000 2,680 1,790 5,310 1,990

26 2,300 11,200 2,910 564 23200 24,500 63,400 73,700 2,540 1,420 4,350 2,340
27 1,360 7,630 1,410 413 18,000 20,700 62,700 81,600 4,110 1,240 4,350 2,830
28 3,010 3,360 2,250 1,080 20,000 19,300 52,600 90,200 2,980 1,760 2,230 3,630

29 2,930 5,440 648 1,290 --~ 14,600 67,100 86,900 3,660 1,490 2,330 3,040
30 €987 5,520 1,650 1,280 -~ 12,400 79,800 81,000 3,590 1,520 1,190 1,430
31 1,260 - 2,510 1,150 -~ 11,300 — 75,900 -~ 2,140 2,960 —

Total 71,750 74,304 65,648 73,498 224,500 - 634,200 657,6301,367,420 476,670 64,440 89,430 57,011

Mean 2,315 2,477 2,118 2,371 8,018 20,460 21,920 44,110 15,890 2,079 2,885 1,900
Max 4,230 11,200 5,820 6,150 25,800 28,200 79,800 90,200 61,500 4,180 5,310 3,630
Min 903 309 465 413 412 11,3004,330 6,850 2,540 1,020 1,160 511
Ac-ft 142,300 147400 130,200 145,800 445300 1,258,000 1,304,0002,712,000 945,500 127,800 177400 113,100
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07194800 ILLINOIS RIVER AT SAVOY, AR

Robert S. Kerr Reservoir Basin
lilinois Suhbasin ]

LOCATION.--Lat 36°0611", long 94°20'40" referenced to North American Datum of 1983, in SE 1/4 sec.36, T.17 N., R.32 W., Washington County, AR,
Hydrologic Unit 11110103, on eastern boundary of Ozark National Forest, on left bank downsiream end of State Hwy 16 bridge, 0.3 mi downstream from
fributary of L.ake Weddington, 0.4 mi upstream from Clear Creek, and 0.9 mi southwest of Savoy.

DRAINAGE AREA.—167 mi2.

SURFACE-WATER RECORDS

PERIOD OF REGORD.~Jul 1979 to Dec 1981, Oct 1985 to Sep 1986, and Aug 1995 to current year. Occasional low-flow discharge measurements 1957 fo 1963;
occasional discharge measurements 1974 to 1978, 1982 to 1985, and 1990 to 1995.

REVISED RECORDS.-WDR Arkansas 2000: 1986 (M)}(P), 1997-93 (M).

GAGE .--Water-stage recorder. Datum of gage is 1,017.90 ft above NGVD of 1929.

REMARKS.--Water-discharge records good. Estimated days are fair. Satellite telemeter at station. Water quality data available at the files of the USGS. EXTREMES

FOR CURRENT YEAR.—Peak discharges greater than base discharge of 5,000 ft3/s and {or) maximum (*):

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2010 TO SEPT EMBER 2011, DAILY MEAN VALUES, [s, estimated]

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

1 23 21 36 99 43 341 82 685 133 33 21 18

2 21 29 34 73 51 233 80 2,030 116 32 21 - 18

3 20 35 32 62 50 184 72 973 104 32 21 17

4 19 27 30 55 47 159 65 570 95 32 21 18

5 20 22 27 50 48 355 61 380 86 32 20 18

6 20 21 26 47 53 230 58 295 81 31 20 18

7 20 20 25 45 86 180 55 179 74 30 21 18

8 19 20 25 43 104 152 53 107 70 30 21 17

9 18 21 25 41 97 134 50 86 66 29 20 17

10 17 21 25 37 98 115 45 70 63 28 25 16

14 17 21 24 36 90 104 310 62 60 27 37 17

12 17 21 21 35 81 94 240 71 61 26 31 17

13 16 21 21 35 137 87 150 241 58 26 44 17

14 16 20 22 35 389 351 115 84 55 27 34 17

15 17 21 22 35 352 285 302 64 54 26 28 17

16 17 21 33 34 282 203 211 55 52 25 27 18

17 16 21 60 34 206 166 142 49 51 25 26 19

18 17 21 61 34 161 140 110 45 48 25 24 26

19 22 21 61 34 132 121 99 42 46 24 23 44

20 25 22 43 34 116 106 82 324 44 24 22 26

21 21 22 23 33 105 98 153 1,660 42 23 21 22

22 20 22 20 33 92 89 e676 262 40 24 21 53

23 23 29 20 33 85 82 2,970 5,120 40 30 23 46

24 32 32 20 34 148 73 el2,100 6,680 40 26 22 35

25 34 101 19 33 298 69 20,000 1,440 39 24 22 32

26 27 113 18 33 185 66 12,300 867 37 23 21 30

27 26 59 16 32 156 65 1,650 658 36 22 20 28

28 24 47 18 42 1,200 61 1,070 516 37 21 19 26

29 22 41 21 46 - 63 731 283 36 21 19 e26

30 21 38 25 46 - 62 596 190 35 21 18 e25

31 21 53 44 64 — 154 21 18

Total 648 951 906 1,307 4,892 4,532 54,628 24242 1,799 820 731 716

Mean 20.9 31.7 292 422 175 146 1,821 782 60.0 26.5 23.6 239

Max 34 113 61 99 1,200 355 20,000 6,680 133 33 44 53

Min 16 20 16 32 43 61 45 42 35 21 18 16

Ac-ft 1,290 1,890 1,800 2,590 9,700 8,990 108400 48,080 3,570 1,630 1,450 1,420
Cfsm 0.13 0.19 0.18 0.25 1.05 0.88 10.9 4.68 0.36 0.16 0.14 0:14
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07195000 OSAGE CREEK NEAR ELM SPRINGS, AR

Robert S. Kerr Reservoir Basin
Hingis Quhbagin.
LOCATION --Lat 36°13'19", long 94°17'18" referenced to North American Datum of 1983, in NE 1/4 sec.21, T.18 N., R.31 W., Benton County, AR, Hydrologic Unit
11110103, on left bank 0.7 mi downstream from Little Osage Creek, and 3.2 mi northwest of Elm Springs.

DRAINAGE AREA.--130 mi2,

SURFACE-WATER RECORDS

PERIOD OF RECORD.-Oct 1950 to Sep 1975 and Aug 1995 to current year. Oct 1976 to Sep 1979 a crest-stage partial-record station. Occasional discharge
measurements 1977 to 1979 and 1982 to 1995. Monthly discharge only for some periods, published in WSP 1731.

REVISED RECORDS.-WDR Arkansas 1970: Drainage area. WDR Arkansas 1974: 1969,

GAGE .--Water-stage recorder. Prior to Oct 1, 1979 the water-stage recorder was located about 400 it downstream at present datum.

REMARKS.--Water-discharge records good. Flow slightly regulated by operation of Lake Keith at Cave Springs, City of Rogers wastewater treatment plant, and City
of Springdale wastewater treatment plant (located on Spring Creek, fributary to Osage Creek that discharges upstream of gage). Water quality data available
al the files of the USGS, Satellite telemeter at station.

EXTREMES FOR CURRENT YEAR.—Peak discharges greater than base discharge of 3,000 f3/s and (or) maximum (*):

DISCHA
DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011, DAILY MEAN VALUES

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

1 68 88 89 114 76 107 98 513 310 219 90 - 86

2 65 92 87 95 05 101 88 834 2935 231 89 84

3 60 91 87 95 63 97 83 559 278 216 86 79

4 63 87 81 95 67 97 85 422 256 233 87 73

5 66 97 76 95 65 125 85 366 237 195 86 72

6 63 97 79 92 65 102 84 332 230 172 81 74

7 62 91 80 90 74 100 83 292 222 167 76 78

8 60 92 81 86 75 100 81 262 212 144 89 81

9 57 98 80 78 78 96 79 249 214 135 198 S0

10 55 99 79 82 66 92 76 239 217 152 220 84

11 59 102 75 84 67 89 191 228 206 152 303 78

12 63 103 71 84 72 86 119 222 207 133 174 77

13 62 99 73 84 91 79 104 270 202 166 246 79

14 61 90 77 84 129 164 99 209 197 169 161 80

15 63 97 77 79 142 123 142 190 200 153 140 77

16 60 103 75 75 152 109 106 183 192 142 136 78

17 37 101 73 79 137 107 93 177 187 139 130 102

18 60 102 70 83 123 104 95 174 187 114 122 198

19 71 100 66 82 111 95 96 167 190 102 111 203

20 69 94 70 83 104 89 92 302 192 96 103 121

2 72 89 75 81 103 91 216 653 199 93 102 109

22 76 97 69 79 98 92 759 358 190 92 102 364

23 79 116 69 73 94 88 3,960 6,670 186 89 103 200

24 103 116 71 77 120 84 5,590 3,980 182 87 100 140

25 95 272 63 82 141 81 15,800 2,380 184 88 96 124

26 109 157 59 80 112 78 3,260 928 197 91 92 114

27 103 113 65 79 103 74 1,790 645 235 90 86 108

28 100 98 70 80 139 78 1,030 514 238 92 78 105

29 95 96 76 70 e 85 645 422 227 91 93 101

30 90 93 75 54 - 83 496 367 220 88 92 94

Kyl 86 -—- 150 59 ——— 91 e 333 - 97 87 -

Total 2,252 3,170 2,388 2,553 2,732 2,987 35525 23440 6,489 4228 3,759 3,353

Mean 72.6 106 77.0 82.4 97.6 96.4 1,184 756 216 136 121 112

Max 109 272 150 114 152 164 15,800 6,670 310 233 303 364

Min 55 87 59 54 63 74 76 167 182 87 76 72

Ac-ft 4,470 6,290 4,740 5,060 5420 5920 70460 46490 12,870 8390 7460 6,650
Cfsm 0.56 0.81 0.59 0.63 0.75 0.74 9.11 5.82 1.66 1.0S 0.93 0.86
In. 0.64 0.91 0.68 0.73 0.78 0.85 10.17 6.71 1.86 1.21 1.08 0.96

18

57



County, AR,

07195430 ILLINOIS RIVER SOUTH OF SILOAM SPRINGS, AR
Robert S. Kerr Reservoir Basin
[llinois Subbasin
LOCATION.~Lat 36°06'31", long 94°3200" referenced to North American Datum of 1983, in SE 1/4 NE 1/4 sec.31, T.17 N,, R33 W,, Benton

Hydrologic Unit 11110103, at bridge on State Hwy 59, 5.0 mi south of Siloam Springs, and 0.6 mi downstream from mauth of Cincinnati Creek.
DRAINAGE AREA-575 mi2,

SURFACE-WATER
RECORDS PERIOD OF RECORD.~Aug 1995 fo current year. Occasional low-flow
measurements in 1971, REVISED RECORDS ~WDR Arkansas 1997 1996,
GAGE.—Water-stage recorder.
REMARKS -Water-discharge records good except estimated daily discharges, which are poor. Water quality data available at the files of
the USGS, Satellite telemeter at station.

EXTREMES FOR CURRENT YEAR.~Maximum discharge, 106,000 {t%s, Apr. 26, gage height, 27.71 ft; minimum discharge, 130 f%/s, Sept. 13,
gage height, 2.38

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011, DAILY MEAN VALUES, [e, estimated]

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

1 236 180 248 411 193 1,150 319 3,040 1,090 299 190 162

2 224 183 237 302 235 701 320 7,520 995 291 184 158

3 212 200 227 256 211 560 290 5,640 907 323 182 156

4 204 198 220 238 209 490 269 3,430 828 309 177 148

5 205 182 206 227 213 765 264 2,530 757 335 178 144

6 204 180 197 218 213 698 252 2,040 707 301 171 141

7 202 177 198 211 231 556 241 1,660 671 286 167 141

8 198 172 197 200 283 489 237 1,270 629 278 164 144

9 193 175 196 192 300 448 230 1,080 594 272 224 143

10 186 179 194 184 292 406 218 959 566 259 329 142

" 182 177 192 182 274 372 471 871 541 250 465 140

12 185 180 182 178 275 348 811 302 547 246 507 137

13 188 181 el80 177 298 329 468 1,270 533 251 463 137

14 182 187 181 179 673 642 374 932 496 291 475 138

15 181 176 182 179 865 943 527 774 502 270 318 139

16 182 177 183 175 858 634 633 694 485 251 280 140

17 176 178 198 172 733 530 432 642 468 236 263 149

18 174 173 216 176 607 473 355 608 445 228 249 357

19 190 174 215 175 516 428 326 585 422 224 233 783

20 220 175 214 178 457 391 308 658 403 221 216 408

21 205 173 191 177 424 364 303 5,540 395 215 203 284

22 193 171 177 178 393 349 2,670 2,150 384 211 197 489

23 193 181 169 175 363 333 4,140 6,290 368 216 209 907

24 241 210 173 170 357 308 24,400 31,600 373 211 207 444

25 251 323 171 173 753 292 44,900 12,800 355 201 193 344

26 227 776 162 174 613 281 42,700 6,060 338 203 184 297

217 229 428 158 173 510 277 9,600 3,840 324 199 178 269

28 210 324 163 174 2,180 265 8,790 2,840 324 193 172 248

29 198 283 177 184 - 266 4,830 2,000 321 187 165 234

30 192 264 192 180 ~— 270 3,610 1,450 308 186 173 218

31 185 - 221 176 -— 265 -~ 1,200 —— 192 170 =

Total 6,248 6,737 6,017 6,144 13,529 14,623 153288 112,775 16,076 7,635 7486 7,741

Mean 202 225 194 198 483 472 5,110 3,638 536 246 241 258

Max 251 776 248 411 2,180 1,150 44,900 31,600 1,090 335 507 907

Min 174 171 158 170 193 265 218 585 308 186 164 137

Med 198 180 192 178 360 406 403 1,660 490 246 197 157

Ac-ft 12,390 13,360 11,930 12,190 26,830 29,000 304,000 223,700 31,890 15,140 14,850 15,350
Cfsm 0.35 0.39 0.34 0.34 0.84 0.82 8.89 6.33 0.93 0.43 0.42 0.45
in. 0.40 0.44 0.39 0.40 0.88 0.95 9.92 7.30 1.04 0.49 0.48 0.50
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07195500 ILLINOIS RIVER NEAR WATTS, OK

Robert S. Kerr Reservoir Basin
lilinois Subbasin
LOCATION.--Lat 36°07'48", long 94°34'19" referenced to North American Datum of 1927, in NW 1/4 NE 1/4 sec.18, T.19N., R.26 E., Adair County, OK,
Hydrologic Unit 11110103, near the downstream side of right abutment of U.S. Highway 59 bridge, 1.5 mi north of Watts, 4.5 mi downstream from
Cincinnati Creek, and at mile 106.2,

DRAINAGE AREA.~635 mi2,
SURFACE-WATER RECORDS

PERIOD OF RECORD.-August 1955 to current year.
GAGE.—Water-stage recorder. Datum of gage is 893.78 ft above NGVD of 1929.
REMARKS.--Records fair except for estimated daily discharges which are poor. Since July 2, 1957, small diversion for municipal water supply for the

city of Siloam Springs, Ark., upstream from station. U.S. Army Corps of Engineers'’ safeliite telemeter at station.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011, DAILY MEAN VALUES, {e, estimated]

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

1 224 170 277 431 €202 1,300 341 2,690 1,130 342 202 174

2 216 175 260 353 €247 803 353 5,970 1,020 331 193 166

3 207 189 248 290 e229 638 e317 4,740 939 351 190 159

4 197 194 240 266 €228 553 300 3,020 867 357 186 154

5 196 179 230 253 €229 793 289 2,350 801 368 184 149

8 195 175 224 243 229 786 272 1,970 750 341 179 145

7 191 171 223 234 245 621 261 1,660 713 325 177 145

8 185 165 222 225 305 549 252 1,350 675 317 178 147

g 178 165 221 215 337 507 240 1,180 - 636 303 203 147

10 170 169 217 208 €297 460 226 1,080 612 289 349 147

b 168 169 212 205 €289 417 383 995 580 276 461 144

12 175 171 208 202 e287 381 911 935 583 269 533 141

13 178 171 203 197 317 359 538 1,300 574 280 451 138

14 173 175 203 194 640 595 411 1,070 547 317 523 146

15 169 166 205 191 829 1,040 480 904 552 305 354 150

16 166 165 207 187 827 718 692 828 535 283 305 154

17 161 166 217 183 706 595 469 772 512 262 282 162

18 158 163 241 186 596 537 383 739 495 251 267 253

19 174 163 240 190 503 483 342 712 471 249 249 860

20 205 164 234 196 442 438 329 779 445 248 233 457

21 196 163 218 197 414 402 316 4,460 439 242 218 304

22 183 e163 201 194 384 380 2,150 2,130 429 234 215 376

23 180 172 191 192 348 366 2,990 4,680 412 234 230 902

24 215 187 193 187 341 340 21,800 33,600 414 232 230 468

25 238 296 194 189 672 319 53,100 11,400 402 222 213 356

26 219 815 185 190 607 311 47,500 5,250 382 220 202 306

27 223 499 179 189 494 308 8,180 3,280 368 215 194 271

28 209 367 181 184 1,930 291 7,280 2,510 368 208 186 245

29 192 310 192 189 - 291 4,130 1,930 369 203 179 227

30 183 291 205 189 - 300 3,160 1,480 357 201 185 210

3 177 -—- 242 184 - 295 ——— 1,260 - 201 183 -

Total 5901 6,688 6,713 6,733 13,174 16,176 158395 107,024 17,377 8476 7,934 7,803

Mean 190 223 217 217 470 522 5280 3,452 579 273 256 260

Max 238 815 277 431 1,930 1,300 53,100 33,600 1,130 368 533 902

Min 158 163 179 183 202 291 226 712 357 201 177 138

Acet 11,700 13270 13320 13350 26,130 32,090 314200 212,300 34,470 16510 15740 15,480
Cfsm 0.30 0.35 0.34 0.34 0.74 0.82 8.31 5.44 0.91 0.43 0.40 0.41
L 035 039 039 039 077 095 928 627 102 050 046 046
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WATER-QUALITY RECORDS
PERIOD OF RECORD.~October 1989 to July 1995, July 1996 to current year.

REMARKS.--Samples collected periodically. Specific conductance, pH, water temperature, dissolved oxygen, and turbidity were determined in the field.

WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011
Part10f 4
[%, percent; FNU, Formazin nephelometric units; LED, light-emitting diode; MPN/100 mL., most probable number per 100 milliliters; N,
nitrogen; P, phosphorus; ft3/s, cubic feet per second; mg/L, milligrams per liter; mm Hg, millimeters of mercury; mm, millimeters; nm,
nanometers; °C, degrees Celsius; uSicm, microsiemens per centimeter; —, no data; <, less than; >, greater than]

Specific
Dissolved pH, conduc-
Dissolved  oxygen, water, tance,
Tempera- Discharge,  oxygen, water, unfiltered,  water, Tempera-
Barometric ture, instanta- water, unfiltered, field, unfittered, ture,
Sample pressure, air, neous, unfiltered, % standard pSlcm at water,
Date start time mm Hg °C ftels mgiL. saturation units 25°C °C

o (00025) (00020) (00061) {00300) {00301) (00400) (00095}  (00010)
10-05-2010 1115 — - 195 10.2 - 8.1 352 173
12-01-2010 1230 746 6.1 273 12.6 107 8.0 343 7.3
0215-2011 1200 742 14,4 847 12.8 105 7.9 374 6.0
04-13-2011 1045 742 214 538 9.1 96 7.8 297 16.9
04-19-2011 1200 -- 25.4 323 9.0 - 8.0 315 18.1
04-25-2011 1415 728 - 55,800 8.6 88 7.2 97 14.7
04-26-2011 1000 - - 51,300 84 - 7.2 92 14.6
04-27-2011 1430 - - 6,900 9.8 - 7.5 185 14.2
05-24-2011 1130 734 28.2 45,200 9.6 95 6.8 53 13.5
06-01-2011 1330 744 - 1,110 8.9 104 7.8 261 21.7
08-02-2011 0945 746 38.1 194 8.1 111 8.2 334 30.7
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[%, percent; FNU, Formazin nephelometric units; LED, fight-emitting diode; MPN/100 mL, most probable number per 100 mitliliters; N, nitrogen; P,

WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011
Part 2 ef 4

phosphorus; ft3fs, cubic feet per second; mg/L, milligrams per liter; mm Hg, millimeters of mercury; mm, millimeters; nm, nanometers; °C,
degrees Celsius; ySfem, microsiemens per centimeter; —, no data; <, less than; >, greater than}

Turhidity, water, Ammonia
unfiltered, mong-  Plus Nitrate
chrome near infra.  OTganic Ammonia, plus
red LED light, 780- nitrogen, . Ammonia,  nitrite, Nitrate, Nitrate, Nitrite,
900 nm, detection Water, filtered, water, water, water, water, water,
Sample angle 90 +/- 2.5 unfitered, \on 5 filtered,  filtered, filtered,  filtered, filtered,
Date starttime  degrees, FNU ~ mglLasN NH4 mgil.asN  mglasN  mgiL mghasN  mgll
(63680) (00625) (71846) (00608) (00631) (71851) (00618) (71856)
10-05-2010 1115 5.9 139 <.013 <.010 2.30 10.2 2.30 010
12-01-2010 1230 2.3 209 <013 <.010 2:39 10.6. 2.39 006
02152011 1200 15 644 019 0145 2.49 11.0 2.48 034
04-13-2011 1045 13 567 071 .0555 1.62 7.09 1.60 .064
04-19-2011 1200 8.9 252 023 0176 1.66 7.29 1.65 2027
04-25-2011 1415 240 1.42 060 0466 1.02 4.50 1.02 .025
04-26-2011 1000 420 1.73 046 .0360 .920 4.04 912 027
04-27-2011 1430 79 664 036 0282 2.78 12.3 2.77 025
05-24-2011 1130 91 1.47 .080 0621 648 2.82 637 .035
06-01-2011 1330 140 160 013 0103 3.10 13.7 3.10 .008
08-02-2011 0945 5.1 .193 015 0114 1.81 7.96 1.80 025
WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011
Part 3 of 4.

[%, percent; FNU, Formazin nephelometric units; LED, light-emitting diode; MPN/100 mL, most probable number per 100 millititers; N,
nitrogen; P, phosphorus; ft3/s, cubic feet per second; mg/L, milligrams per liter; mm Hg, millimeters of mercury; mm, millimeters; nm,
nanometers; °C, degrees Celsius; uS/cm, microsiemens per centimeter; --, no data; <, less than; >, greater than]

Entero-

cocc,

Defined
Substrate

Organic  Orthophos- Orthophos- Phos- Total Tech-

Nitrite,  nitrogen, phate, phate, phorus,  Phosphorus, nitrogen,  nology,

water, water, water, water, water, water, water, water,
Sample filtered, unfiltered, filtered, filtered, filtered, unfiltered, unfiltered, MPN/100

Date starttime mgl.asN  mglL mg/L mgl.asP  mglLasP mgllasP mg/l. mL
(00613) (00605) (00660) (00671) (00666) (00665) (00600) {99601)

10-05-2010 115 .00317 <.14 154 .0501 .0524 .0630 2.4 6
12-01-2010 1230 .00192 <.21 173 0564 .0583 L0682 2.6 19
02-15-2011 1200 0104 .63 260 .0849 .0968 147 3.1 200
04-13-2011 1048 0196 51 348 113 119 159 2.2 39
04-19-2011 1200 .00816 23 121 .0393 0426 0662 1.9 22
04-25-2011 1415 00767 1.4 766 250 285 699 2.4 > 4,800
04-26-2011 1000 .00836 1.7 515 .168 .188 712 2.7 > 4,800
04-27-2011 1430 00757 .64 .359 117 120 295 34 > 4,800
05-24-2011 1130 .0108 1.4 .592 193 .205 654 2.1 > 4,800
06-01-2011 1330 100254 A5 219 0714 0788 102 3.3 49
08-02-2011 0945 00766 .18 193 .0630 .0627 0755 2.0 32
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WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011

Partd of 4

[%, percent; FNU, Formazin nephelometric units; LED, light-emitting diode; MPN/100 ml, most
probable number per 100 millifiters; N, nitrogen; P, phosphorus; f3/s, cubic feet per second;
mg/L, milligrams per fiter; mm Hg, millimeters of mercury; mm, millimeters; nm, nanometers;
°C, degrees Celsius; uSfcm, microsiemens per centimeter; ~, no data; <, less than; >, greater

than]
Esche- Total
richia coli, cofiform,  Suspended
Defined  Defined  Sediment,
Substrate  Substrate  Sieve
Tech- Tech- diameter, Suspended Suspended
nology, nology,  Percent sediment  sediment
water, water, smaller concen-  discharge,
Sample MPNM0O  MPNioo  then0.0825  .g0n  tonsper
Date start time mL mL mm mgil. day
(50468) (50569)  (70331)  (80154) (80155)
10-05-2010 115 <10 5.000 81 13 6.8
12-01-2010 1230 10 2,200 93 3 2.2
02-15-2011 1200 200 4,200 91 16 37
04-13-2011 1045 120 2.200 86 21 31
04-18-2011 1200 20 2,800 81 15 13
04-25-2011 1415 7,600 73,000 98 353 53,200
04-26-2011 1000 4900 48,000 99 469 65.000
04-27-2011 1430 240 1,600 97 124 2,310
05-24-2011 1130 1,000 110,000 99 387 47,200
06-01-2011 1330 20 6.300 88 32 96
08-02-2011 0945 20 20,000 93 11 5.8
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07195855 FLINT CREEK NEAR WEST SILOAM SPRINGS, OK

Robert S. Kerr Reservoir Basin
lllinnis Stihhasin
LOCATION.~Lat 36°1258", long 94°36'19" referenced to North American Datum of 1983, in NE 1/4 NE 1/4 sec.14, T.20 N., R.25 E., Delaware County, OK,
Hydrologic Unit 11110103, on left bank 800 ft downstream from county bridge, 1.4 mi upstream from Sager Creek, 2.5 mi from Arkansas-Oklahoma
State line, and northwest of West Siloam Springs, Oklahoma.

DRAINAGE AREA —Rh3-R mi2
SURFACE-WATER RECORDS
PERIOD OF RECORD.~Jul 1978 to current year.
GAGE.~Water-stage recorder. Datum of gage is 958.00 ft above NGVD of 1929.
REMARKS.--Water-discharge records good except estimated daily discharges, which are poor. Flow is regulated by Lake Siloam Springs, 4.5 mi upstream,

and sewage discharge into Flint Creek from city of Gentry. Water quality data available at the files of the USGS. Satellite telemeter af station.

DISCHARGE. CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011. DAILY MEAN VALUE

EX&I‘::{E Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

1 20 16 16 10 16 13 17 224 126 44 19 16

2 20 17 15 11 10 12 20 210 114 42 20 15

3 20 16 15 10 9.5 13 20 184 105 41 17 15

4 20 15 14 11 9.7 12 19 167 96 42 16 15

5 20 15 15 11 11 14 19 152 90 41 15 14

6 20 16 14 10 10 12 19 141 84 39 14 14

7 19 15 14 10 10 12 20 129 79 38 14 15

8 19 16 11 10 10 11 20 119 71 38 16 14

9 19 14 14 10 13 11 20 110 59 37 19 14

10 19 el8 11 9.9 11 10 20 102 56 36 21 14

11 19 e 13 i3 9.7 10 23 95 54 35 26 14

12 20 17 12 9.9 9.8 9.8 19 92 56 33 25 13

13 20 18 13 9.9 11 9.9 21 87 52 37 39 13

14 19 17 12 10 13 22 21 81 52 3R 21 14

15 19 16 ) 12 10 15 25 20 76 55 33 19 14

16 19 17 11 11 24 23 22 71 56 32 18 14

17 19 15 11 11 24 20 22 .68 .53 31 16 16

18 19 16 11 11 20 17 21 68 51 30 15 28

19 22 18 12 10 16 16 22 73 52 29 15 30

20 e23 17 12 11 14 16 20 92 50 29 14 10
21 e20 17 11 10 12 15 29 143 48 27 14 7.0

22 16 17 11 11 11 15 75 131 43 26 14 130

23 17 17 10 1 12 14 272 768 42 26 17 61

24 18 17 11 11 15 13 488 1,340 53 26 16 28

25 17 29 10 11 19 12 5,300 1,160 42 26 12 18

26 17 2 9.9 it 18 13 805 482 40 26 1 13
217 16 17 10 11 17 12 482 320 38 24 11 9.2

28 16 19 10 11 15 15 401 256 46 20 11 10

29 16 17 11 10 — 14 297 203 47 24 12 10
30 16 16 11 11 —— i3 252 157 44 24 18 8.0

31 16 -—- 12 12 - 14 e 139 ——— 22 17 -
Total 580 517 3749 3297 3857 4387 8,806 7440 1854 996 532 606.2
Mean 18.7 17.2 12.1 10.6 13.8 14.2 294 240 61.8 32.1 172 202

Max 23 29 16 13 24 25 5,300 1,340 126 44 39 130
Min 16 14 9.9 9.9 9.5 9.8 17 68 38 20 11 70

Ac-ft 1,150 1,030 744 654 765 870 17,470 14,760 3,680 1,980 1,060 1,200
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07196900 BARON FORK AT DUTCH MILLS, AR

Robert S. Kerr Reservoir Basin
lHinois Subbasin

LOCATION.~-Lat 35°5248", long 94°29'11" referenced to Norih American Datum of 1983, in NE 1/4 SE 1/4 sec.21, T.14 N, R.33 W., Washington Gounty, AR,

Hydrologic Unit 11110103, near right bank on downstream side of bridge on State Hwy 59 at Dutch Mills, 2.2 mi downstream from Fly Creek, and 2.9

mi upstream from Arkansas-Oklahoma State line.
DRAINAGE AREA —40.6 mi2,

SURFACE-WATER RECORDS

PERIOD OF RECORD.—Apr 1958 to current year. Prior to Oct 1969, published as "Barren Fork at Dutch Mills",
REVISED RECORDS.--WDR Arkansas 1970: Drainage area. WDR Arkansas 1993: 1992 (M). GAGE.
Water-stage recorder. Datum of gage is 986.47 ft above NGVD of 1929.
REMARKS.—-Water-discharge records good except estimated daily discharges, which are poor. Water quality

data available at the files of the USGS. Satellite telemeter at stafion.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011, DAILY MEAN VALUES, [e, estimated]

64

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jui Aug Sep
1 4.7 5.8 13 30 6.5 63 26 344 32 5.7 1.8 2.9
2 4.5 22 11 18 8.5 49 23 489 29 5.7 1.9 2.6
3 4.3 14 9.7 14 8.5 42 21 218 26 4.5 2.1 2.4
4 4.2 8.9 8.4 11 8.5 39 20 111 23 4.2 2.1 2.4
5 4.2 7.5 7.4 9.9 8.5 73 17 79 21 4.1 2.1 22
6 3.9 6.7 6.7 8.8 9.8 48 16 64 20 4.0 1.8 2.1
7 3.9 6.5 6.5 8.0 23 41 14 50 19 3.4 1.9 2.0
8 3.9 6.3 6.3 7.1 22 36 14 41 17 33 1.9 1.9
9 3.9 6.3 5.7 6.6 20 33 14 34 16 2.9 1.9 1.7
10 e3.9 6.6 5.5 6.2 20 29 13 30 15 2.7 14 1.8
11 €3.9 6.7 5.0 5.7 20 27 86 27 14 2.5 12 1.8
12 e3.9 72 4.6 5.5 19 25 48 26 15 24 8.3 1.7
13 39 8.4 4.0 5.5 78 23 31 34 13 24 21 1.7
14 3.9 8.2 4.2 53 131 115 26 25 12 24 13 1.8
15 3.9 7.5 4.2 5.1 107 80 88 22 11 24 7.8 1.6
16 3.7 73 4.0 5.0 82 59 44 20 14 2.5 6.6 2.1
17 3.6 7.0 3.9 4.8 66 49 32 18 14 2.6 7.3 2.2
18 3.7 6.9 3.8 4.9 54 43 28 17 11 2.6 6.4 32
19 8.3 7.0 3.6 4.7 47 39 25 16 9.5 24 5.6 3.6
20 7.5 7.5 35 4.9 4] 35 21 237 8.6 23 4.7 3.2
21 5.6 7.4 3.5 4,7 38 33 33 262 7.8 2.2 4.0 32
22 4.9 82 33 4.5 34 30 -T2 68 7.5 22 3.9 18
23 6.1 13 3.2 5.0 31 29 263 2,460 7.1 2.2 5.2 20
24 i5 15 33 5.2 75 26 2,900 891 6.9 2.1 6.7 11
25 10 64 3.5 5.1 93 25 4,860 209 7.1 22 6.8 7.6
26 8.2 46 32 5.0 61 25 565 118 6.2 2.1 5.5 6.0
27 72 25 3.0 4.7 50 23 375 85 5.6 2.0 4,5 5.2
28 6.1 19 3.0 4.7 113 22 194 66 5.8 2.0 4.1 4.6
29 5.5 17 5.9 4.5 e 22 111 51 5.8 1.9 3.8 4.4
30 5.6 16 8.5 4,4 - 23 80 41 5.3 1.8 3.2 4.0
3 5.6 - 47 42 -— 22 - 36 - 1.7 3.1 -
Total 167.5 3949 2084 2230 12753 1,228 10060 6,189 4052 872 1750 1289
Mean 5.40 13.2 6.72 7.19 45.5 39.6 335 200 13.5 2.81 5.65 4.30
Max 15 64 47 30 131 115 4,860 2,460 32 5.7 21 20
Min 3.6 5.8 3.0 4.2 6.5 22 13 16 53 1.7 1.8 1.6
Ac-ft 332 783 413 442 2,530 2,440 19950 12280 804 173 347 256
Cfsm 0.13 0.32 0.17 0.18 1.12 0.98 8.26 4,92 0.33 0.07 0.14 0.11
in. 0.15 0.36 0.19 0.20 1.17 1.13 9.22 5.67 0.37 0.08 0.16 0.12
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07245000 CANADIAN RIVER NEAR WHITEFIELD, OK

Lower Canadian Basin
Lower Canadian Subbasin
LOCATION.--Lat 35°15'44", long 95°14'13* referenced to North American Datum of 1927, in SW 1/4 SW 1/4 sec.7, T.9 N., R.20 E., Haskell County, OK,
Hydrologic Unit 11090204, on right downstream bank at end of bridge on State Highway 2, 0.8 mi north of Whitefield, 5.5 mi upstream from Taloka
{Snake) Creek, 8.2 mi downstream from Eufaula Dam, and at mile 18.8.
DRAINAGE AREA.~47,576 mi2 of which 9,700 mi2 probably is noncontributing.

SURFACE-WATER RECORDS
PERIOD OF RECORD.—Qctober 1938 to current year. Monthly discharge only for some periods, published in WSP 13141.
REVISED RECORDS.~WSP 1177: Drainage area.
GAGE.-Water-stage recorder. Datum of gage is 473.16 ft above NGVD of 1929. Prior to Jan. 11, 1939, nonrecording gage and Jan. 11, 1939 fo Dec. 10,

1941, June 12, 1947 to Sept. 30, 1948, water-stage recorder, all at site 2.1 mi downstream at datum 2.20 1t higher. Dec. 11, 1941 to June 1, 1947, and
Oct. 1, 1948 to Sept. 30, 1978, water-stage recorder at site 400 ft upstream and at datum 5.00 ft higher. Oct. 1, 1978 to July 26, 1983, water-stage
recorder at site 400 ft upstream at same datum.

REMARKS.~Records poor. Prior to February 1964, occasional slight regulation by Conchas Lake in New Mexico and, except for 54 mi2 of intervening area,
completely regulated thereafter by Eufaula Lake (station 07244800). U.S. Army Corps of Engineers' satellite telemeter at station.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011, DAILY MEAN VALUES, [e, estimated)

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 95 113 2,980 156 2,660 765 77 461 1,190 1,540 3,860 2,240
2 98 1,620 2,190 122 1,790 150 63 3,560 1,150 979 3,620 2,000
3 o9 3.250 180 1.400 3.310 94 53 10,000 2.150 973 4210 2.090
4 338 1,650 122 1,690 2,950 217 65 7,380 1,130 643 4,540 520
5 821 4,810 106 1,200 1,910 100 49 11,900 5,800 1,530 2,270 112
6 642 3.870 1.870  1.020 248 81 47 12900 7,700 1,370 3.260 103
7 1,350 209 2,910 2,270 2,610 85 50 12,800 3,980 1,180 2,220 97
8 2,250 1,850 2,100 912 278 86 53 12,900 e4,130 1,140 3,500 892
9 846 791 1420 1,780 314 73 57 12,900 4.630 514 808 447
10 121 860 1,280 3,050 4,400 62 51 12,000 12,900 393 268 102
11 1,430 522 163 3,340 4,420 56 85 13,800 17,600 1,450 129 95
12 2.650 122 1.590 6.410 3.540 91 58 19,600 17,600 1,620 126 356
13 3,820 105 4,620 4,280 267 73 52 20,000 17,600 1,100 129 2,580
14 828 518 2,660 3,930 1,110 82 49 19,800 16,600 1,510 96  2,400.
15 1.950 145 1.290 1,010  2.090 69 63 19900 4390 623 93 675
16 1,290 635 569 453 543 62 45 17,800 1,710 675 95 128
17 414 5,690 436 1,390 137 61 39 13,400 1,650 1,200 135 111
18 1.950 4,100 790 2,170 118 65 45 8.740 1,770 1,540 2,170 153
18 1,920 2,840 445 5,580 108 63 45 8,640 1,580 1,270 2,820 788
20 1,840 715 1,850 5,680 99 61 48 5,800 1,390 1,140 799 677
21 2,180 128 4450 4,520 166 58 66 2,830 1,560 1.050 421 429
22 1,700 103 4,440 3,240 643 48 88 499 1,530 1,260 942 294
23 829 103 1,520 239 133 46 97 777 1,530 971 525 108
24 - 125 98 1.650 1.290 111 40 1,730 2,050 1,520 414 1,810 99
25 4,880 151 187 631 615 45 3,580 2,240 655 313 2,320 99
26 5,340 121 1,860 3,690 148 94 3,040 486 246 1,870 2,650 99
27 4,960 100 4990 4,920 101 67  13.200 2.860 904  3.280 636 103
28 6,470 93 5,220 3,330 343 677 13,100 1,560 769 2,790 416 407
29 4,240 95 3,290 2,330 -—- 124 15,600 302 1,110 3,800 308 1,110
30 1.030 506 601 980 -~ 1,030 3.050 253 927 1,550 337 671
3 185 —— 228 3,970 — 161 e 1,310 --- 1,040 2,000 -

Total 36,723 35,913 58,007 76,983 35,162 4,786 54,645 259448 137,401 40,728 47,513 19,985

Mean 1,830 1,197 1.871 2,483 1.256 154 1.822 8.369 4,580 1314 1.533 666
Max 6,470 5,690 5220 6,410 4,420 1,030 15,600 20,000 17,600 3,800 4,540 2,580
Min 91 93 106 122 99 40 39 253 246 313 93 95
Ac-ft 112,500 71,230 115,100 152,700 69,740 9,490 108400 514,600 272,500 80,780 94,240 39,640
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-DRAINAGE AREA.—203 mi2,

07247000 POTEAU RIVER AT CAUTHRON, AR

PERIOD OF RECORD.~-Mar 1939 to current year.
REVISED RECORDS.-WSP 1037: 1939 (M). WDR Arkansas 1970: Drainage area.

GAGE.--Water-stage recorder. Datum of gage is 569.53 ft above NGVD of 1929, Prior to May 2, 1939, nonrecording gage at present site and datum.

Robert S. Kerr Reservoir Basin

SURFACE-WATER RECORDS

Pateau Subbasin

LOCATION.~Lat 34°5508", long 94°1758" referenced to North American Datum of 1983, in NW 1/4 SE 1/4 sec.16, T.3 N., R.31 W,, Scott County, AR,
Hydrologic Unit 11110105, on right bank at downstream side of Scott County Road 56 bridge at Cauthron, 200 ft south of junction with State Hwy 28,
2.9 mi downstream from Cross Creek, 7.8 mi downstream from Jones Creek, and at river mile 109.0.

REMARKS.--Water-discharge records good. As of Sep 1974, flow from 92.2 mi2 upstream from this station is controlied by 16 floodwater-detention
reservoirs that have a total combined capacity of 39,082 acre-ft below the flood spillway crests, of which 33,524 acre-fi is flood detention capacity,
2,100 acre-ft is water-supply storage, and 3,458 acre-ft is sediment storage capacity. Water quality data available at the files of the USGS. Satellite

telemeter at station..

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011, DAILY MEAN VALUES

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 68 5.2 1.7 9.8 3.1 38 37 1,060 57 9.5 3.8 1.2
2 68 5.4 2.7 42 19 33 31 5,700 44 8.4 3.3 1.2
3 68 5.5 2.4 2.3 4.4 29 26 4,150 35 7.6 2.9 1.2
4 70 5.6 24 18 2.6 27 25 1,660 29 6.6 2.3 1.1
5 70 5.5 2.5 15 2.3 25 21 1,230 24 6.0 1.8 1.3
6 71 53 24 13 4.7 22 20 1,030 20 52 1.7 1.1
7 72 5.1 2.9 11 387 20, 21 821 17 4.7 1.6 0.97
8 74 53 2.9 097 221 19 21 557 15 4.3 1.6 0.85
9 73 6.0 2.8 0.90 122 23 18 386 14 4.1 1.9 0.82
10 T4 6.8 2.5 0.83 88 44 18 285 13 3.8 2.1 0.75
1" 75 73 2.5 084 70 33 88 218 11 3.4 2.6 0.59
12 75 7.9 2.5 082 73 27 126 176 11 3.0 34 0.50
13 75 8.5 2.7 0.78 72 25 59 139 10 29 6.3 0.40
14 52 10 32 0.61 64 23 43 108 9.7 29 8.4 0.27
15 48 13 3.5 052 53 22 911 86 9.3 2.8 8.1 0.12
16 50 16 3.3 0.54 46 22 307 68 9.1 2.7 5.8 0.29
17 50 18 3.0 055 44 21 144 52 9.1 2.7 47 0.66
18 50 28 33 0.65 42 19 101 42 9.2 2.6 4.3 1.3
19 S8 36 3.9 067 38 18 80 36 8.8 2.5 32 2.8
20 59 31 3.8 0.73 34 17 68 37 8.3 2.5 1.6 4.9
21 54 23 3.7 077 31 17 110 763 9.0 2.3 1.7 3.1
22 53 22 4.4 085 28 15 250- 253 629 2.3 1.5 1.8
23 57 31 4.9 091 26 14 211 159 262 2.7 1.7 1.3
24 63 84 5.9 0.87 26 13 531 2,600 134 31 1.8 1.1
25 63 102 6.0 0.73 76 13 7,880 1,110 51 32 1.8 0.94
26 42 108 7.1 059 65 12 4,680 557 31 32 1.7 0.90
21 14 17 9.9 0.72 47 12 2,690 288 19 3.0 1.5 0.73
28 73 37 8.8 095 42 12 1,380 198 14 3.1 1.3 0.52
29 6.0 1.4 103 1.0 - 28 1,030 138 13 3.5 1.5 0.40
30 6.1 1.3 108 1.2 - 38 903 99 11 44 1.6 0.30
31 3.9 - 8.5 1.2 - 48 -— 75 —— 4.6 14 e
Total 1,671.3 624.8 327.1 4120 11,7311 729 21,830 24,081 1,536.5 123.6 88.9 3341
Mean 539 20.8 10.6 133 61.8 23.5 728 777 51.2 3.99 2.87 1.11
Max 75 108 108 9.8 387 48 7.880 5,700 629 9.5 8.4 4.9
Min 59 1.3 1.7 0.52 2.3 12 18 36 8.3 2.3 1.3 0.12
Acft 3,320 1,240 649 82 3,430 1,450 43,300 47,760 3,050 245 176 66
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07247015 POTEAU RIVER NEAR LOVING, OK

Robert S. Kerr Reservoir Basin
Poteau Subbasin
LOCATION,—-Lat 34°5247", long 94°2902" referenced to North American Datum of 1927, in SW 1/4 NW 1/4 sec.28, T5 N, R27 E,, Le Flore
County, OK, Hydrologic Unit 11110105, on right downstream bank of county road bridge, 0.6 mi northwest of Loving, 1.0 mi above Loving

Creek, and at mile 93.6.
DRAINAGE AREA.~269 mi2

SURFACE-WATER RECORDS
PERIOD OF RECORD.~April 1992 to current year.
REVISED RECORDS.~OK-2000-1: 1998,
GAGE.-Water-stage recorder. Datum of gage is 507.76 ft above NGVD of 1929.
REMARKS- Records poor. Some regulation by small flood-retarding structures. U.S. Geological Survey satellite telemeter at station.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011, DAILY MEAN VALUES
{e, estimated]

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 79 6.5 8.9 83 17 37 438 1,120 119 42 0.09 e3.0
2 79 6.5 7.3 82 71 33 37 6,750 93 36 0.06 €2.9
3 79 6.6 5.8 48 90 29 31 6,450 72 32 0.04 €27
4 79 6.6 5.1 34 53 24 27 2,150 57 28 0.02 e2.6
5 79 6.4 5.2 27 42 21 25 1,490 45 24 0.02 62.4
6 79 6.5 3.1 21 42 18 21 1,160 37 21 0.01 €2.2
7 79 6.7 3.5 18 330 17 18 949 e31 19 0.00 e2.0
8 79 6.7 59 15 431 15 17 769 €25 17 0.00 el.8
9 79 6.5 6.8 13 193 14 16 607 €26 13 0.00 el5
10 78 6.4 7.2 12 127 15 16 501 29 12 0.00 el.2
11 79 6.3 8.4 11 91 33 28 - 408 30 11 ¢0.00 el.0
12 79 6.6 8.7 9.9 78 26 183 345 31 9.8 0.04 ¢0.82
13 78 7.0 7.8 9.3 84 20 105 293 24 8.9 0.12 €0.67
14 78 6.6 6.1 9.3 78 19 65 240 21 7.8 0.14 €0.53
15 60 6.7 5.1 9.2 65 16 1,100 201 19 7.5 4.6 €0.40
16 52 7.6 5.0 8.8 53 15 601 170 18 6.1 15 e0.95
17 54 7.2 52 8.1 45 15 229 142 16 6.3 16 el.9
18 55 7.0 5.5 7.8 39 14 131 120 15 6.7 13 €2.9
19 59 6.9 5.7 7.4 35 13 94 106 15 54 9.7 e2.5
20 62 6.9 6.1 7.3 30 12 74 107 14 35 7.9 ell
2 61 72 5.6 7.1 26 12 67 713 14 2.0 e6.2 €6.0
22 56 7.7 53 6.8 22 11 232 546 783 1.1 e5.0 e4.4
23 61 9.8 5.6 6.8 20 9.7 322 336 375 0.85 e4.2 e3.2
24 70 10 6.7 7.0 20 8.9 336 2,170 255 0.62 e3.5 e2.4
25 64 12 7.9 7.4 24 84 8,480 1,400 127 0.46 e2.9 e2.0
26 64 52 9.6 7.6 81 8.0 9,460 802 85 0.37 e2.7 el.7
27 51 79 9.7 74 57 7.8 3,580 511 68 0.34 e2.6 el.5
28 28 35 9.6 7.3 43 74 1,790  e328 57 025 €26 el.3
29 16 19 25 6.7 - 79 1,250 €239 50 0.22 e2.7 el2
30 9.2 13 330 6.7 -— 15 1,040 €195 46 0.17 e2.8 €0.97
31 6.8 ——- 132 8.4 - 38 - 153 - 0.13 e2.9 ——=
Total 1,9320  378.9 6694  520.3 2,287 540.1 29423 31,471 2,597 323.51 104.84 68.64
Mean 62.3 12.6 21.6 16.8 81.7 17.4 981 1,015 86.6 104 3.38 2.29
Max 79 79 330 83 431 38 9,460 6,750 783 42 16 10
Min 6.8 6.3 3.1 6.7 17 7.4 16 106 14 0.13 0.00 0.40

Ac-ft 3,830 752 1,330 1,030 4,540 1,070 58360 62,420 5,150 642 208 136
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07247015 Poteau River nr Loving, OK - continued

WATER-QUALITY RECORDS
PERIOD OF RECORD.--December 1991 to current year.

REMARKS.--Samples were collected periodically.. Specific conductance, pH, water temperature and dissolved oxygen were determined in the field.

WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011
Part1of4
[%, percent; N, nitrogen; NTRU, nephelometric turbidity ratio unit; P, phosphorus; fi3/s, cubic feet per second; mgiL, milligrams per liter;
mm Hg, millimeters of mercury; mm, millimeters; nm, nanometers; °C, degrees Celsius; j2S/om, microsiemens per centimeter; ~, no data;
<, less than; E, estimated]

68

Specific
Dissolved pH conduc-
Dissolved ~ OXygen, watér, tance,
Tempera- Discharge,  OXYgem, water, unfiltered, water, Tempera-
Barometric  fure, instanta-  water,  unfiltered, gag - ynfitered,  ture,
Sample  pressure, air, neous unfiltered, % standard  pSicm at  water,
Date starttime mm Hg o¢ iy s’ mg/L saturation units 2% g oc
(00025) (00020)  (ooos1)  (00300)  (0030%)  60400)  (00095) (00010)
10-19-2010 1600 750 18.6 61 83 87 7.6 67 17.2
12-09-2010 1600 752 12.3 7.0 9.5 78 7.5 106 6.3
03-07-2011 1455 749 15.5 17 11.1 104 7.7 195 11.6
04-11-2011 1530 743 - 32 6.2 74 72 202 22.7
04-15-2011 1330 742 17.3 1,400 7.1 75 6.9 107 17.3
04-20-2011 1430 753 - 73 5.7 63 6.8 90 19.7
04-26-2011 1200 734 - 10,400 73 79 6.3 47 17.1
05-02-2011 1330 754 15.4 7,070 9.2 89 6.7 51 13.0
05-23-2011 1430 748 - 323 6.4 75 6.9 80 221
06-07-2011 1200 755 -- 30 6.2 81 7.3 30 28.9
08-16-2011 0900 752 23.7 12 3.6 47 7.2 103 28.3
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07247015 Poteau River nr Loving, OK - continued

WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011
Part2of 4
{%, percent; N, nitrogen; NTRU, nephelometric turbidity ratio unit; P, phosphorus; ft3/s, cubic feet per second; mgiL, milligrams per liter; mm Hg,
millimeters of mercury; mm, millimeters; nm, nanometers; °C, degrees Celsius; uS/cm, microsiemens per centimeter; --, no data; <, less than; E,

estimated]

Turbidity, water,

unfiltered, broad

hand light source

{400-680 nm), Ammonia
detectors at plus Nitrate
multiple angles  organic Ammonia, plus
including 90 +/-30  pitrogen,  water, Ammonia,  nitrite, Nitrate, Nitrate, Nitrite,
degrees, water, filtered, water, water, water, water, water,
Sample ratiometric unfiltered, mgiL as filtered, filtered, filtered, filtered, filtered,
Date start time  correction, NTRU mg/l. asN NH4 mglLasN mglasN  mglt mglasN  mgll
{63676) {00625) (71846) (00608) {00631) (71851) (00618) (71856)
10-19-2010 1600 E7.92 .367 016 .0126 774 3.26 136 122
12-08-2010 1600 ES579 435 <.039 <.030 <.008 <.035 <.008 <.003
03-07-2011 1455 E 9.96 516 <.,013 <.010 331 1.44 325 .019
04-11-2011 1530 E152 .583 .015 0115 <.008 <.029 <.007 .005
04-15.2011 1330 187 1.42 057 .0444 247 1.05 238 030
04-20-2011 1430 29.1 .663 d11 .0864 243 1.04 236 .023
04-26-2011 1200 92.2 923 029 .0225 107 449 .102 .018
05022041 1330 153 1.28 092 0717 .169 724 .163 018
05-23-2011 1430 32.0 .833 134 .104 385 1.63 369 .054
06-07-2011 1200 E7.77 416 .024 .0189 - .017 075 .017 <.003
08-16-2011 0900 E 6.53 521 014 .0106 <.008 <.035 <.008 <.003
WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011
Part3 of 4

[%, percent; N, nitrogen; NTRU, nephelometric turbidity ratio unit; P, phosphorus; fi3/s, cubic feet per second; mg/L, milligrams per liter; mm
Hg, millimeters of mercury; mm, millimeters; nm, nanometers; °C, degrees Celsius; yS/cm, microsiemens per centimeter; --, no data; <, less
than; E, estimated]

Suspended

sediment,
sieve
Organic  QOrthophos- Orthophos- Phos- Total diameter,
Nitrite, nitrogen, phate, phate, phorus, Phosphorus, nitrogen,  percent
water, water, water, water, water, water, water, smaller
Sample filtered, unfiltered, filtered,  filtered,  filtered,  unfiltered, unfiltered, than 0.0625
Date starttime wmgllasN mglL mgiL mgllLasP  mglasP  mgllasP mgil. mm
(00613) (00605) {00660) (00671) (00666) (00665) {00600) (70331)
10-19-2010 1600 0372 35 343 112 122 152 1.1 97
12-09-2010 1600 <.0010 < .43 .019 .00633 0150 0474 < .44 90
03-07-2011 1455 00592 <.52 014 L0045 0108 0567 -85 94
04-11-2011 1530 00147 57 018 00578 0170 0695 <.59 92
04-15-2011 1330 00915 1.4 113 0367 0579 .391 1.7 72
04-20-2011 1430 00711 S8 .103 0338 .0549 0971 91 85
04-26-2011 1200 00546 90 1158 0375 0612 .187 1.0 99
05-02-2011 1330 00552 1.2 439 .143 171 461 14 56
05-23-2011 1430 0164 73 558 .182 219 2302 1.2 67
06-07-2011 1200 <.,0010 40 031 L0101 0264 0616 43 78
08-16-2011 0300 <.0010 51 016 00522 0175 0683 <.53 -
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07247015 Poteau River nr Loving, OK - continued

WATER-QUALITY DATA

WATER YEAR OCTOBER 2010 TO SEPTEMBER

2011

Part4 of 4
{%, percent; N, nitrogen; NTRU, nephelometric
turbidity ratio unit; P, phosphorus; ft3/s, cubic feet per
second; mg/L, milligrams per liter; mm Hg,
millimeters of mercury; mm, millimeters; nm,

nanometers; °C, degrees Celsius; uSicm,
microsiemens per centimeter; —, no data; <, less than;

E, estimated]

Suspended Suspended
sediment sediment
concen- discharge,

Sample tration, tons per
Date  starttime mgiL day
{80154) (80155)
10-19-2010 1600 9 1.5
12-08-2010 1600 5 .09
03-07-2011 1455 12 55
04112011 1530 28 24
04-15-2011 1330 315 1,190
04-20-2011 1430 22 4.3
04-26-2011 1200 88 2,460
05-02-2011 1330 66 1,270
05232011 1430 50 44
06-07-2011 1200 14 1.t
08-16-2011 0800 - -
31



07247250 BLACK FORK BELOW BIG CREEK NEAR PAGE, OK

Robert S. Kerr Reservoir Basin
Poteau Subbasin
LOCATION.~Lat 34°4625', long 94°30'43" referenced to North American Datum of 1927, in NE 1/4 SW 1/4 sec.31, T4 N., R.27 E., Le Flore County, OK|
Hydrologic Unit 11110105, on downstream side of bridge pier of county road bridge, 2.2 mi above Haw Creek, 5.0 mi north of Page, and at mile 24.6.

DRAINAGE AREA.~74.4 mi2,

SURFACE-WATER RECORDS
PERIOD OF RECORD.-March 1992 to current year.
REVISED RECORDS.-WDR OK-96-1: 1933(M), 1935(M).
GAGE.-Water-stage recorder. Datum of gage is 684.00 ft above NGVD of 1929, from topographic map.
REMARKS.- Records poor. U.S. Army Corps of Engineers' satellite telemeter af station.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011, DAILY MEAN VALUES, [e, estimated]

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

1 el.7 ¢0.97 27 216 139 91 29 522 60 el.s 0.01 0.00
2 €l.6 ¢1.00 23 140 175 80 27 4,310 e45 cl.3 0.00 0.00
3 el3 el.l el9 103 140 73 26 2,120 e33 el.2 0.00 0.00
4 el.0 etd el8 82 137 67 27 748 e25 el.0 0.01 0.00
5 e0.81 el2 el5 67 107 62 28 420 e22 el.2 0.00 0.00
6 ¢0.71 cl.0 el4 55 108 54 26 281 €20 ¢0.94 0.00 0.00
7 €0.67 097 el2 46 350 48 25 200 el7 €0.75 0.00 0.00
8 c0.63 e0.92 ell 39 240 47 25 152 el4 €0.65 0.00 0.00
9 e0.61 ¢0.81 el0 35 201 88 25 121 el2 e0.59 0.60 0.00
10 e0.59 e0.79 9.7 33 157 79 23 96 ell (.54 0.00 0.00
11 e0.51 e0.81 €9.1 29 133 74 160 82 €190 e0.48 0.00 0.00
12 e0.45 el.l e8.4 25 119 69 164 78 159 €0.44 0.00 0.00
13 e0.39 el.l e7.9 22 126 | 64 117 85 4] €0.40 0.00 0.00
14 ¢0.32 el.0 e7.3 c21 141 65 93 67 el7 €0.35 0.00 ¢0.00
15 <0.30 el.0 e7.1 20 154 62 314 56 el2 e0.32 0.00 ¢0.00
16 e0.28 eld  e6.8  el9 160 S5 218 46 €9.5 €0.27 0.00 €0.00
17 €0.24 el.2 e63  elB 139 51 154 38 e7.5 €024  0.00  €0.00

18 e(.22 el.0 e6.1 el7 113 48 119 33 e5.6 €0.20 0.00 el.4

19 ¢0.80 €093 6.3 el? 95 45 101 30 e4.8 e0.17 0.00 €l.9
20 €0.43 e0.85 €63 el6 83 42 248 43 ed.3 €0.13 0.00 €0.88
21 €0.40 €0.77 €63  el6 75 40 356 584 €3.9 0.09 0.00  ¢e0.28
22 €0.33 e0.79 6.0 els 65 37 477 246 €3.5 0.07 0.00 0.19
23 el.6 e6.2 e5.5 els 57 35 448 176 e3.3 0.04 0.00 0.20
24 e2.5 e6.8 11 cl6 60 32 327 2,040 e3.0 0.03 0.00 0.17
25 e2.1 18 i6 cl6 197 30 4,470 616 e2.7 0.02 0.00 0.15
26 el.7 59 20 elé 137 29 2,460 317 e2.5 0.00 0.00 0.12
27 el.5 27 18 els 116 30 1,260 219 2.3 0.00 0.00 0.10
28 el.2 20 18 els 108 32 591 160 €21 0.60 0.00 0.09
29 el.l 20 369 el5s ——— 30 357 121 el.9 0.00 0.00 0.08
30 e1.00 34 483 el4 —— 32 244 92 el.7 0.00 0.00 0.06

Ky €0.96 - 285 eld -— 31 - 76 - 0.01 0.00 -

Total 27.95  213.111,468.1 1,187 3,852 1,622 12939 14,180 7366 1293  0.02 5.62
Mean 0.90 710 474 38.3 138 52.3 431 457 246 0.42 0.00 0.19

Max 2.5 59 483 216 350 91 4,470 4,310 190 1.5 0.01 1.9
Min 0.22 0.77 55 14 57 29 23 30 1.7 0.00 0.00 0.00

Ac-ft 55 423 2910 2350 7,640 3,220 25660 28,130 1,460 26 0.04 11
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07247250 BLACK FORK BELOW BIG CREEK NEAR PAGE, OK—Continued

WATER-QUALITY REGCORDS
PERIOD OF RECORD.-December 1991 to current year,

REMARKS.--Samples were collected periodically. Specific conductance, pH, water temperature, and dissolved oxygen were determined in the field.

WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011
Part10f4
[%, percent; N, nitrogen; NTRU, nephelometric turbidity ratio unit; P, phosphotus; ft3/s, cubic feet per second; mgiL, milligrams per liter;
mm Hg, millimeters of mercury; mm, millimeters; nm, nanometers; °C, degrees Celsius; yS/cm, microsiemens per centimeter; --, no data;
<, less than; E, estimated]

Specific
Dissolved conduc-
Dissolved  0Xygen, wate'r, tance,
Tempera- pischarge,  OXYGEM, walef,  ynfiltored,  water, Tempera-
Barometric ture, instanta-  Water, unfiltered, gy unfiltered, ture,
Sample  pressure, air, neous, unfiltered, % standard  pS/cm at  water,
Date mm  Hg o fiafs mglL saturation Units 25 g ¢
(00025) (00020)  (00061)  (00300)  (00301)  gnap0)  (00095) (00010)
10-19-2010 1350 744 17.9 E .80 8.7 94 8.1 39 18.2
12-09-2010 1330 748 12.0 E 10 11.3 93 7.5 35 6.1
03-07-2011 1315 754 11.4 48 10.8 96 7.3 29 10.1
04-12-2011 1115 751 -- 160 8.4 87 6.7 35 16.9
06-06-2011 1600 749 31.1 E 20 6.3 83 7.3 34 28.4
08-15-2011 1330 753 28.1 E .00 6.3 80 74 66 27.5

WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011
Part 2 0f 4
[%, percent; N, nitrogen; NTRU, nephelometric turbidity ratio unit;, P, phosphorus; fi3/s, cubic feet per second; mg/L, milligrams per liter; mm Hg,
millimeters of mercury; mm, millimeters; nm, nanometers; °C, degrees Celsius; uS/cm, microsiemens per centimeter; -, no data; <, less than; E,

estimated]
Turbidity, water,
unfiltered, broad
band light source
(400-680 nm), Ammonia
detectors at plus Nitrate
multiple angles organic  Ammonia, plus
including 90 +/-30  nifrogen,  yater, Ammonia, nitrite, Nitrate, Nitrate, Nitrite,
degrees, water, filtered, water, water, water, watfer, water,
Sample  ratiometric  unfiltered, g a5 filtered,  fitered,  fitered, filtered, filtered,
Date sta correction, NTRU mgfl. as N NH4 mgiasN  mglasN  mglL mgl.asN  mglL
{63676) (00625) (71846) (00608) (00631) (71851) {00618) (71856)
10-19-2010 1350 E3.10 273 <.013 <.010 <.008 <.035 <.008 <.003
12-09-2010 1330 E 4.56 142 .013 0103 0346 149 .034 003
03-07-2011 1315 E 6.87 .085 <.013 <.010 075 332 075 <.003
04-12-2011 1115 21.7 .303 .019 .0151 .087 375 .085 .008
06-06-2011 1600 E 5.20 216 015 0117 036 .159 .036 <.003
08-15-2011 1330 E2.84 422 .025 0192 .023 .097 022 .004
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07247250 BLACK FORK BELOW BIG CREEK NEAR PAGE, OK—Continued

WATER-QUALITY DATA
WATER YEAR QCTOBER 2010 TO SEPTEMBER 2011,
Part 3 of 4

[%, percent; N, nitrogen; NTRU, nephelometric turbidity ratio unif; P, phosphorus; ft3/s, cubic feet per second; mg/L, milligrams per liter; mm
Hg, millimeters of mercury; mm, millimeters; nm, nanometers; °C, degrees Celsius; uS/cm, microsiemens per centimeter; —, no data; <, less

than; E, estimated]

Suspended
sediment,
sieve
Organic Orthophos-  Orthophos- Phos- Total diameter,
Nitrite, nitrogen, phate, phate, phorus, Phosphorus, nitrogen,  percent
water, water, water, water, water, water, water, smaller
Sample filtered,  unfiltered, filtered, filtered, filtered, unfiltered, unfiltered, than0.0625
Date starttime mgllLasN mg/l. mg/L mgiLasP  mglasP  mgilasP mglL mm
{00613) {00505) {00660) {00671) {00668) (00665) {00600) {70331)
10-19-2010 1350 <.0010 <27 <.012 <.004 .0092 0181 <.28 86
12-08-2010 1330 .001 13 .020 00638 0039 0103 .18 75
03-07-2041 1315 <.0010 <.09 017 00557 0044 L0089 16 23
04-12-2011 1115 .00229 .29 .024 00778 0109 .0351 .39 89
06-06-2011 1600 <.0010 20 <.012 <.004 0071 0197 25 86
08-15-2011 1330 00119 .40 <.012 <.004 0073 0264 45 82
WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO SEPTEMBER
2011
Part 4 of 4

[%, percent; N, nifrogen; NTRU, nephelometric
turbidity ratio unit; P, phosphorus; ft3/s, cubic feet per
second; mg/L, mifligrams per liter; mm Hg,
millimeters of mercury; mm, millimeters; nm,
nanometers; °C, degrees Celsius; 11S/cm,
microsiemens per centimeter; —, no data; <, less than;
E, estimated]

Suspended Suspended
sediment sediment
concen- discharge,

Sample fration, tons per
Date start time mg/L  day
(80154) (80155)

10-19-2010 1350 2 E .00
12-09-2010 1330 4 E.11
03-07-2011 1315 2 26
04-12-2011 1115 13 5.6
06-06-2011 1600 5 E 27
08-15-2011 1330 3 E .00
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07247345 BLACK FORK AT HODGEN, OK

Robert S. Kerr Reservair Basin
Pateau Subbasin

LOCATION.-Lat 34°5035", long 94°3728" referenced to North American Datum of 1927, in SE 1/4 SE 1/4 sec.1, T4 N, R.25 E., Le Flore County, OK,
Hydrologic Unit 41110105, at county road bridge 0.4 mi east of Hodgen, OK.

DRAINAGE AREA 179 mi2
SURFACE-WATER RECORDS

PERIOD OF RECORD.~-Discharge measurements only: 1392 to current year.

DISCHARGE MEASUREMENTS
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011
Discharge,
Date in ft3/s
Oct 20,2010 0.24
Dec 10,2010 13.6
Mar 7,2011 63.4
Apr 12,2011 324
Jun 6,2011 36.8
Aug 15,2011 0.001




07247345 BLACK FORK AT HODGEN. OK—Continued

WATER-QUALITY RECORDS

PERIOD OF RECORD.-December 1991 fo current year.

REMARKS.--Samples were collected periodically. Specific conductance, pH, water temperature, and dissalved oxygen were determined in the field.

WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011
Part 1 of 4
[%, petcent; N, nitrogen; NTRU, nephelometric turbidity ratio unit; P, phosphorus; ft3/s, cubic feet per second; mg/L., milligrams per liter;
mm Hg, millimeters of mercury; mm, millimeters; nm, nanometers; °C, degrees Celsius; uS/cm, microsiemens per centimeter; <, less
than; E, estimated]

Specific
Dissolved conduc-
Dissolved ~ OXxygen, wate,r, tance,
Tempera- pischarge, ~ OXYgen, Walel,  ynfiltered, water, Tempera-
Barometric ture, instanta-  water, unfiltered,  foig, unfiltered, ture,
Sample  pressure, air, neous unfiltered, % standard  pSfem at  water,
Date starttime Hg o¢ ftals, mg/L saturation units 25 o¢ g
(00025)  (00020)  (ooost)  (00300)  (9030Y)  (o0400)  (00085)  (00010)
10-20-2010 1045 750 16.2 24 6.9 76 6.9 55 19.5
12-10-2010 0930 753 5.1 13.6 11.2 93 7.8 47 6.8
03-07-2011 1050 750 9.4 63.4 10.5 97 7.2 36 11.1
04-12-2011 0930 756 10.8 324 8.0 88 6.9 47 19.2
06-08-2011 1430 756 . 29.8 36.8 7.2 100 7.2 39 32.8
08-15-2011 1200 752 28.5 .001 6.0 79 7.8 72 29.2
WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011
Part2 of 4

[%, percent; N, nitrogen; NTRU, nephelometric turbidity ratio unit; P, phosphorus; ft3/s, cubic feet per second; mg/t., milligrams per liter, mm Hg,
millimeters of mercury; mm, millimeters; nm, nanometers; °C, degrees Celsius; (1S/cm, microsiemens per centimeter; <, less than; E, estimated]

Turbidity, water,
unfiltered, broad
band light source
{400-680 nm), Ammonia

detectors at plus Nitrate
multiple angles ~ organic  Ammonia, plus
including 90 +/-30  nitrogen,  yater, Ammonia,  nitrite, Nitrate, Nitrate, Nitrite,
degrees, water, filtered, water, water, water, water, water,

ratiometric unfiltered, mg/l. as filtered, filtered, filtered,  filtered, filtered,

Date stasr:gr’}:: correction, NTRU = mgl/l.as N NH4 mg/basN mglasN mgll mglasN  mglL

(63676) {60625) (71846) (00608) (00631) (71851) (00618) (71856)
10-20-2010 1045 E3.20 392 .023 0180 0385 .164 .037 .004
12-10-2010 0930 <20 254 <.013 <.010 0116 051 012 <.003
03-07-2011 1050 E 6.93 151 <.013 <.010 .063 279 .063 <.003
04-12-2011 0930 E6.28 207 .020 0155 037 158 .036 .004
06-06-2011 1430 E5.54 207 021 0162 .032 142 032, <.003
08-15-2011 1200 E2.71 367 025 .0191 022 .093 021 .003
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07247345 BLACK FORK AT HODGEN, OK—Continued

WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011
Part 3 of 4
[%, percent; N, nitrogen; NTRU, nephelometric turbidity ratio unit; P, phosphorus; ft3/s, cubic feet per second; mg/L, milligrams per liter; mm
Hg, millimeters of mercury; mm, millimeters; nm, nanometers; °C, degrees Celsius; pS/cm, microsiemens per centimeter; <, less than; E,

estimated)
Suspended
sediment,
. sieve
Organi¢  Orthophos- Orthophos- Phos- Total diameter,
Nitrite, nitrogen, phate, phate, phorus, Phosphorus, nitrogen,  percent
water, water, water, water, water, water, water, smaller
Sample filtered, unfiltered, filtered, filtered, filtered, unfiltered, unfiitered, than 0.0625
Date start time  mgiL as N mgiL. mgiL. mglLasP  mglLasP  mgllasP mgiL mm
(00613) (00605) (00660) (00671) (00666) {00665) {00600) (70331)
10-20-2010 1045 00134 .37 .049 0158 .0083 .0233 A3 46
12-10-2010 0930 <.0010 <.25 <.012 <.004 0045 0131 27 92
03-67-2011 1050 <.0010 <.15 014 0046 0044 0134 21 94
04-12-2011 0930 0013 .19 017 .00562 .0053 .0204 24 84
06-06-2011 1430 <.0010 .19 <.012 <.004 0077 0175 24 95

08-15-2011 1200 00105 .35 <.012 <.004 .0068 .0167 .39 91

WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO SEPTEMBER
2011
Part 4 of 4
[%, percent; N, nitrogen; NTRU, nephelometric
turbidity ratio unit; P, phosphorus; t3/s, cubic feet per
second; mg/L, milligrams per liter; mm Hg,
millimeters of mercury; mm, millimeters; nm,
nanometers; °C, degrees Celsius; ySicm,
microsiemens per centimeter; <, less than; E,
estimated]

Suspended Suspended
sediment sediment
concen~ discharge,

Sample  tration, tons per
Date start time mgil  day
(80154) (80155)
10-20-2010 1045 12 01

12-10-2010 0930 3 1
03-07-2011 1050 4 .68
04-12-2011 0930 9 7.9
06-06-2011 1430 5 .50
08-15-2011 1200 3 E .00
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07247500 FOURCHE MALINE NEAR RED OAK, OK

Robert S. Kerr Reservoir Basin
Poteau Subbasin
LOCATION.~Lat 34°54'45", long 95°09'20" referenced to North American Datum of 1927, in NW 1/4 NW 1/4 sec.13, T.5N., R.20 E., Latimer
County, OK, Hydrologic Unit 11110105, on downstream side of left abutment of county road bridge, 0.1 mi downstream from Little
Fourche Maline, 5.0 mi southwest of Red Qak, and at mile 41.2.

DRAINAGE AREA 122 mi2,
SURFACE-WATER RECORDS
PERIOD OF RECORD.~October 1938 to April 1991, October 1991 to current year. Monthly discharges only October 1938 fo

February 1939, REVISED RECORDS.-WSP 1117: Drainage area. WSP 1631: 1940.
GAGE.-Water-stage recorder. Datum of gage is 540.80 ft above NGVD of 1929. Prior to April 25, 1939, nonrecording gage at same site and

datum.

REMARKS.— Records poor due to occasional debris buildups on control. Some regulation by several flood-retarding structures. U.S. Ammy

Corps of Engineers satellite telemeter at station.

EXTREMES QUTSIDE PERIOD OF RECORD.~Flood in June 1935 reached a stage of 25.4 fi, from floodmarks.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011, DAILY MEAN VALUES, [e, estimated]

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 2.0 13 0.04 26 3.9 69 0.15 1,110 48 6.2 4.8 €0.32
2 1.3 12 0.00 18 44 15 017 3,170 41 5.1 0.99 e0.22
3 0.55 12 0.00 11 43 10 013 2,220 36 4.6 0.30 e0.18
4 0.31 11 0.01 7.6 52 75 005 1,180 32 4.3 0.18 e0.18
5 0.20 9.8 0.15 54 56 55 005 998 27 42 0.12 e0.19
6 0.13 8.6 0.25 3.6 6.3 31 019 899 22 3.9 0.07 e0.16
7 0.08 7.5 0.35 2.6 1] 19 033 802 18 3.5 0.03 e0.14
8 0.06 6.1 1.5 2.7 19 0.82 058 691 15 3.6 0.01 e0.13
9 0.05 4.2 2.8 23 22 0.59 094 573 12 3.5 0.03 e0.11
10 0.06 -7 1.8 29 17 075 088 489 10 4.0 0.06 e0.09
11 0.12 2.0 1.9 3.1 15 046 106 336 8.8 5.9 0.12 e0.08
12 0.14 1.9 1.8 2.5 12 0.52 124 186 82 6.1 020  €0.08
13 0.13 2.1 1.8 2.7 10 043 49 156 7.0 5.6 0.88  ¢0.06
14 0.11 1.8 2.1 2.9 11 099 51 108 54 5.7 3.1 €0.04
15 0.10 1.6 6.0 2.5 12 18 1,080 51 4.2 5.7 3.2 ¢0.05
16 011 1.6 13 2.2 12 13 652 4] 3.8 4.7 2.4 20.07
17 0.12 1.4 9.1 2.3 11 0.63 357 35 3.0 3.8 1.8 €0.05
18 0.14 1.1 6.6 4.5 9.0 036 224 31 2.7 3.1 12 e0.14
19 0.15 0.86 9.3 59 7.0 025 92 27 2.9 2.3 0.85  ¢0,28
20 0.14 0.80 18 3.4 62 023 52 417 3.7 1.7 e0.74 el.l
21 0.13 0.90 15 2.8 5.1 020 128 1,390 34 1.3 el.0 e2.7
2 0.12 1.5 13 3.0 4,1 018 347 89§ 3.2 0.81 €0.96 e2.2
23 0.18 3.3 11 3.0 2.7 008 221 752 3.5 0.57 el.0 el.9
24 0.33 6.7 14 3.1 2.1 006 411 866 3.0 0.44 e0.82 cld
25 8.7 38 20 1.2 24 011 3.980 984 2.9 035 ¢0,57 ¢0.85
26 30 57 20 1.0 22 014 2,780 756 3.9 0.32 e0.55 e0.51
27 34 3.2 19 1.2 1.8 016 1,590 436 4.8 0.33 e0.46 e0.45
28 27 032 20 1.2 1.6 014 1,110 241 4.5 16 e0.41 ¢0.37
29 19 0.11 32 1.0 - 0.16 978 158 4.3 19 e0.56  ¢0.43
30 17 0.08 98 1.3 e 0.14 905 78 53 17 e0.47 e0.42
3 15 - 49 2.0 -—- 0.11 — 56 - 12 c0.42 -
Total 15746 213.17 387.50 1349 2259 6051 15,210.47 20,132 349.5 155.62 2830 1490
Mean 5.08 7.11 12.5 4.35 8.07 195 507 649 11.7 5.02 0.91 0.50
Max 34 57 98 26 22 15 3,980 3,170 48 19 4.8 2.7
Min 0.05 0.08 0.00 1.0 1.6 006 0.05 27 2.7 0.32 0.01 0.04
Ac-ft 312 423 769 268 448 120 30,170 39,930 693 309 56 30
38
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07247650 FOURCHE MALINE NEAR LEFLORE, OK

Robert S. Kemr Reservoir Basin
Poteau. Subbasin

LOCATION.~Lat 34°56511", long 94°5643" referenced to North American Datum of 1927, in NE 1/4 SE 1/4 sec.11, T5N,, R22 E,, Le Flore County, OK,
Hydrologic Unit 11110105, at county road bridge 1.6 mi east of Leflore, OK.
DRAINAGE AREA~270 mi2.
. SURFACE-WATER RECORDS
PERIOD OF RECORD.-Discharge measurements only: 1992 fo cument year,

DISCHARGE MEASUREMENTS
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011
Discharge,
Date in fi3/s
Oct 27,2010 0.007
Dec 15,2010 0.17
Feb 23,2011 11.9
Apr 11,2011 43.8
Apr 15,2011 2,230
Apr 20,2011 167
Apr 26,2011 5,690
May 2,2011 5,310
May 23,2011 1,450
Jun 7,2011 36.7
Aug 16,2011 0.34
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07247650 FOURCHE MALINE NEAR LEFLORE, OK—Continued

WATER-QUALITY RECORDS
PERIOD OF RECORD.~December 1931 to current year.

REMARKS.--Samples were collected bimonthly. Specific conductance, pH, water temperature, dissolved oxygen and tubidity were determined in the field.

WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011
Part 1 of 4
[%, percent; N, nitrogen; NTRU, nephelometric turbidity ratio unit; P, phosphorus; f3/s, cubic feet per second; mg/L., milligrams per liter;
mm Hg, millimeters of mercury; mm, millimeters; nm, nanometers; °C, degress Celsius; pS/cm, microsiemens per centimeter; —, no data;
<, less than; E, estimated]

Specific
Dissolved pH conduc-
Dissolved ~ oxygen, wate,r, tance,
Tempera- pischarge, ~ OXYgeN water,  yifiltered,  water, Tempera-
Barometric  ture, instanta-  water,  unfiltered,  gaig  unfiltered, ture,
Sample  pressure,  air, neous, unfiltered, % standard  pSlem at  water,
Date  starttime pmpyn Hg oc ft3ls mglL saturation units 25 o¢ oG
(00025) (00020)  (00081)  (00300)  (00301)  (noagp)  (00095) (00010)
10-27-2010 0945 - 13.7 01 3.8 e 7.0 - 291 16.2
12-15-2010 1030 740 5.1 17 10.3 81 7.9 277 39
02-23-2011 1030 753 12.8 12 8.4 78 7.4 228 11.7
04-11-2011 1130 751 19.0 44 5.7 65 7.1 153 20.8
04-15-2011 1030 743 12.7 2,230 7.1 75 6.7 79 16.8
04-20-2011 0830 754 - 167 6.9 74 6.9 88 18.5
04-26-2011 1730 743 -~ 5,690 6.3 67 6.4 58 16.6
05-02-2011 1400 749 12.9 5,310 94 90 6.7 49 12.4
05-23-2011 1000 746 25.0 1,450 7.0 80 6.9 67 20.8
06-07-2011 0830 749 24.8 37 5.1 65 7.1 105 27.0
08-16-2011 1300 753 29.1 34 5.0 65 7.5 121 29.2
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07247650 FOURCHE MALINE NEAR LEFLORE, OK—Continued

WATER-QUALITY DATA
WATER YEAR QCTOBER 2010 TO SEPTEMBER 2011
Part 2of 4
[%, percent; N, nitrogen; NTRU, nephelometric turbidity ratio unit; P, phosphorus; t¥/s, cubic feet per second; mg/L., milligrams per liter, mm Hg,
millimeters of mercury; mm, millimeters; nm, nanometers; °C, degrees Celsius; uS/cm, microsiemens per centimeter; --, no data; <, less than; E,

estimated]

Turbidity, water,

unfiltered, broad

band light source

{400-880 nm), Ammonia
detectors at plus Nitrate
multiple angles organic  Ammonia, plus
including 80 +-30  nitrogen,  water, Ammonia,  nitrite, Nifrate, Nitrate, Nitrite,
degrees, wafer, filtered, water, water, water, water, water,
Sample ratiometric unfiltered, mg/L as filtered, filtered, filtered, filtered, filtered,
Date start time  correction, NTRU mg/Las N NH4 mglLasN  mglLasN  mglL mgllasN  mgiL
(63676) (00625)  (71846)  (00608)  (00831)  (71851)  (00618) (71856)
10-27-2010 0945 E6.53 517 056 0434 .0292 120 027 007
12-15-2010 1030 E14.2 .553 <.013 <.010 <.008 <.035 <.008 <.003
02-23-2011 1030 El6.1 401 <.013 <.010 .184 795 180 .013
04-11-2011 1130 23.5 500 <.013 <.010 .015 .061 .014 .004
04-15-2011 1030 247 1.46 077 L0600 339 1.45 327 .039
04-20-2011 0930 47.0 652 .094 0728 211 .903 204 023
04-26-2011 1730 70.4 .891 .031 .0241 150 .646 146 .013
05-02-2011 1400 68.2 779 136 .106 113 A77 108 017
05-23-2011 1000 73.1 .877 072 .0560 121 495 112 030
06-07-2011 0830 25.1 457 .035 0274 .181 788 .178 .010
08-16-2011 1300 E 8.02 442 037 .0286 011 .049 -.011 <.003
WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011
Part3 of 4

[%, percent; N, nitrogen; NTRU, nephelometric turbidity ratio unit; P, phosphorus; ff3/s, cubic feet per second; mg/L, milligrams per liter; mm
Hg, millimsters of mercury; mm, millimeters; nm, nanometers; °C, degrees Celsius; uS/cm, microsiemens per centimeter; —, no data; <, less
than; E, estimated]

Suspended
sediment,
sieve

Organic  Orthophos- Orthophos-  Phos- Total diameter,
Nitrite, nifrogen, phate, phate, phorus, Phosphorus, nitrogen,  percent
water, water, water, water, water, water, water, smaller
Sample filtered, unfiltered, filtered, filtered, filtered, unfiltered, unfiltered, than 0.0625
Date  starttime mglLasN  mgiL mg/L mglLasP  mglasP mg/LasP mgiL mm
{00613} (00605) (00660) (00671) (00666) (00665) (00600) (70331)
10-27-2010 0945 .00203 A7 025 .00812 0195 0340 .55 83
12-15-2010 1030 <.0010 <.55 .018 .006 .0144 0505 <.56 71
02-23-2011 1030 .00401 < .40 <.012 <.004 0108 0447 .58 81
04-11-2011 1130 00127 <.50 020 .00638 0122 .0688 .52 926
04-15-2011 1030 0119 1.4 124 0405 L0682 .330 1.8 86 .
04-20-2011 0930 00705 .58 036 0116 0228 .0750 .86 92
04-26-2011 1730 .00398 .87 .398 .130 155 287 1.0 91
05-02-2011 1400 .00528 67 116 .0380 .0588 .140 -89 98
05-23-2011 1000 00917 .82 067 0218 0479 172 1.00 91
06-07-2011 0830 00299 43 .029 00937 .0294 .0896 .64 92
08-16-2011 1300 <.0010 A1 014 .00453 .0126 .0392 45 -
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07247650 Fourche Maline nr LeFlore, OK
continued

WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO SEPTEMBER
2011
Part4of4
[%, percent; N, nifrogen; NTRU, nephelometric
turbidity ratio unit; P, phosphorus; f3/s, cubic feet per
second; mg/L, milligrams per liter; mm Hg,
millimeters of mercury; mm, millimeters; nm,
nanometers; °C, degrees Celsius; pS/cm,
microsiemens per centimeter; -, no data; <, less than;

E, estimated]

Suspended Suspended
sediment sediment
concen- discharge,

Sample  tration, tons per
Date  start time mg/l day
(80154) (80155)
10-27-2010 0945 23 .00
12-15-2010 1030 24 01
02-23-2011 1030 28 .90
04-11-2011 1130 71 84
04-15-2011 1030 357 2,150
04-20-2011 0930 40 18
04-26-2011 1730 93 1,430
05-02-2011 1400 67 961
05-23-2011 1000 102 399
06-07-2011 0830 23 2.3

08-16-2011 1300 - -
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PERIOD OF REGORD.~Apr 1958 to current year.
REVISED RECORDS.-WDR Arkansas 1970: Drainage area.

.

07249400 JAMES FORK NEAR HACKETT, AR

Robert S. Kerr Reservoir Basin
Poteau Subbasin
LOCATION.—-Lat 35°0945", long 94°24°25" referenced to North American Datum of 1983, in NW 1/4 NW 1/4 sec.34, T.6 N., R.32 W., Sebastian
County, AR, Hydrologic Unit 11110105, near left bank on downstream side of bridge on State Hwy 45, 1.7 mi south of Hackett, 2.0 mi
downstream from Elder Branch, and 3.6 mi upstream from Arkansas-Oklahoma State line.
DRAINAGE AREA.-147 mi2.

SURFACE-WATER RECORDS

GAGE.--Water-stage recorder. Datur of gage is 457.71 ft above NGVD of 1928, Prior to Oct 1, 1990, at datum 2.00 ft higher.

REMARKS.—~Water-discharge records good except estimated daily discharges, which are poor. Water quality data available at the files of

the USGS. Satellite telemeter at station.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011, DAILY MEAN VALUES, [e, estimated]

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 1.9 1.9 3.5 14 1.4 31 34 585 62 4.8 1.5 2.3
2 1.8 2.0 3.5 1.1 5.9 30 32 4,700 52 53 1.3 2.0
3 1.7 1.9 3.5 0.92 ed.7 29 24 2,960 44 5.0 14 1.6
4 1.7 1.8 3.7 0.84 e4.2 29 2.2 746 37 4.8 14 1.5
5 1.6 cl.8 3.6 0.78 e4.1 29 2.1 442 31 4.7 1.5 1.1
6 1.4 1.8 3.7 0.70 4.3 28 1.9 318 27 4.5 1.4 1.1
7 1.4 1.8 3.6 0.63 26 28 1.6 254 24 4,1 1.6 1.2
] 14 1.7 3.6 0.55 32 28 1.7 205 21 3.8 1.6 1.2
g 1.5 1.8 3.6 0.53 27 €28 14 174 19 34 1.5 1.3
10 1.4 1.8 3.6 0.50 25 28 1.7 145 27 3.0 2.0 1.4
11 14 1.9 34 0.49 24 27 2.6 120 24 2.4 4.6 1.6
12 1.5 1.9 3.6 0.48 25 28 8.5 111 14 24 8.1 1.7
13 1.3 2.1 3.1 0.47 28 27 11 148 15 2.3 8.9 2.0
14 1.5 2.1 29 0.46 29 29 13 93 9.6 2.1 6.1 2.1
15 14 2.3 2.7 0.45 28 36 795 77 7.6 2.1 4.4 22
16 1.3 2.5 2.6 0.45 28 e27 185 66 5.8 2.3 3.6 2.3
17 1.3 2.6 24 0.44 29 18 92 57 4.6 2.3 4.2 2.7
18 1.2 2.8 2.4 043 28 13 61 49 8.2 2.6 5.0 49
19 1.6 2.8 23 0.42 28 11 45 43 8.6 2.4 4.0 437
20 el.7 2.8 2.1 0.44 27 9.0 34 74 6.6 2.1 3.1 102
21 14 32 1.9 0.45 26 7.8 122 473 54 1.9 3.1 38
2 1.6 3.5 1.9 0.47 26 6.6 284 170 4.8 1.8 3.0 21
23 1.7 3.9 1.8 048 25 5.9 154 170 477 1.8 2.5 15
24 1.8 35 1.7 0.51 27 4.8 362 2,380 4.8 1.6 2.4 12
25 1.8 3.6 el3 0.56 37 4.3 7470 1,410 4.8 1.7 2.1 9.6
26 1.9 4.1 0.85 0.61 35 ¢34 3,270 349 4.9 1.8 1.9 7.9
27 1.8 3.5 0.81 0.67 33 e4.8 1,780 223 4.9 1.8 1.7 6.2
28 1.7 3.3 0.77 075 32 3.5 746 167 4.9 1.8 1.7 4.8
29 1.8 3.5 1.1 0.81 e e4.8 413 126 4.8 2.0 2.5 4.2
30 1.9 3.5 3.1 0.86 - ¢34 289 95 4.6 1.9 2.4 32
3 1.9 - 1.9 089 - 3.9 74 1.8 2.4
Total 493 77.7 80.53 19.54 649.6 5662 16,1587 17,004 496.6 86.3 92.9 695.1
Mean 1.59 2.59 2.60 0.63 23.2 18.3 539 549 16.6 2.78 3.00 23.2
Max 1.9 4.1 3.7 1.4 37 36 7470 4,700 62 5.3 8.9 437
Min 12 1.7 0.77 0.42 1.4 3.4 1.4 43 4.6 1.6 1.3 1.1
Ac-ft 98 154 160 39 1,290 1,120 32,050 33,730 985 171 184 1,380
Cfsm 0.01 0.02 0.02 0.00 0.16 0.12 3.66 3.73 0.11 0.02 0.02 0.16
in. 0.01 0.02 0.02 0.00 6.16 0.14 4.09 4.30 0.13 0.02 0.02 0.18
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(07249455 ARKANSAS RIVER NEAR FORT SMITH, AR

Robert S. Kerr Reservoir Basin
Robert S. Kerr Reservoir Subbasin

LOCATION.—-Lat 35°2330", fong 94°25%56" referenced to North American Datum of 1927, in NW 1/4 SW 1/4 sec.8, T.8 N., R.32 E., Sebastfian County, AR,
Hydrologic Unit 11110104, at U.S. Highway 64 bridge at Oklahoma and Arkansas state line, .7 mi downstream from Poteau River, 6.6 mi upstream

from Lee Creek, 8.0 mi upstream from Arkansas River at Van Buren, and at mile 324.5.
DRAINAGE AREA.—149,977 mi2.
SURFACE-WATER RECORDS
PERIOD OF RECORD.-May 1997 to current year. Some data collected prior to period of record and are available in the district office.
GAGE.—-Water-stage recorder. Datum of gage is 380.24 ft above NGVD of 1929.
REMARKS.-Records fair, except for estimated dasily discharges and discharges less than 3,000 ft3/s which are rated poor. Flow
regulated by W.D. Mayo Lock and Dam upstream and J.W. Trimble Lock and Dam downstream.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011, DAILY MEAN VALUES
(e, estimated)

Date Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 3,680 7,110 7,480 2,840 9,480 24,700 8,000 116,000 98400 7,930 5,680 2,320

2 2,540 4,370 3,890 976 6,490 27,800 7,140 138,000 72,500 3,460 9,190 5,470

3 3,840 2,480 3,840 8,380 5,610 22,400 842 141,000 75,300 3,090 3,460 3,690

4 889 8,130 3,650 9,210 5,520 26,000 20,300 107,000 58200 3,920 8960 1,070

5 1,060 11,200 4,640 7,830 4,930 24,500 9,840 90,500 53,700 7,510 676 645

6 2,690 2,110 8,870 7,680 6,760 12,600 7,790 92,900 55,600 3,190 7,380 390

7 7,100 3,420 6,670 7,090 13,100 14,300 4,500 95,700 58,800 1,750 3,480 386

8 3,970 3,730 8,120 2,290 6,690 18,000 5,730 82,100 38,100 2,250 3,480 2,680

] 4,740 4,240 6,760 1,910 14,200 29,000 11,500 @ 80,500 44,900 194 3,070 2,350

10 4,580 6,130 4,210 15,600 9,330 23,800 8,380 82,800 43,100 3,490 4,630 409

11 10,800 4,430 14,800 16,200 6,230 24,100 24,600 68,500 33,500 6,190 5,920 302

12 7,740 6,310 3,230 11,800 8,450 24,900 17,800 59,600 38,500 6,530 2,900 2,160

13 2,170 3,420 3,900 5,520 3,880 29,100 10,500 82,900 37,600 3,870 7,610 3,100
14 7,490 2,930 4,320 8,990 13,400 28,300 8,840 65,800 29,000 7,170 117 6,270

15 3,100 3,880 5,890 6,960 12,100 26,000 14,800 65,900 20,000 605 1,670 410

16 3,460 11,500 10,700 2,450 7,670 28,400 29,800 61,600 14,500 185 915 908

17 1,000 4,750 4,430 6430 15300 20,600 16,100 51,200 12,900 ¢-107 8,840 367

18 9,000 13,200 2,020 7,290 23,100 21,900 13,500 33,900 3,750 6,350 3,380 706

19 5,070 3,160 2,660 5,670 7,220 25900 21,000 44,100 5,720 5450 7,400 7,910
20 5,620 2,730 3,360 15,700 15,500 22,700 24,600 47,100 9,540 5,480 4,770 4,600

21 7.580 918 4,130 6,800 8,160 18,600 12,500 102,000 9,450 659 6,390 4,220
22 6,150 2,760 5,300 1,890 13,300 17,400 22,100 67,000 4,110 864 8,550 5,160
23 6,140 2,320 6,050 6,720 4,840 e29,300 29,000 63,600 4,180 4,170 6,520 3,740
24 1,060 3,610 3,920 10,500 22,400 30,900 47,700 125,000 8,120 1,590 7,320 388
25 10,600 11,300 4,770 3,940 25200 25,800 180,000 106,000 4,680 1,930 6,580 1,270
26 10,300 13,100 4,270 4,340 34,200 30,800 204,000 115,000 3,390 3,950 9,110 4,760

27 11,200 6,730 6,910 4,100 22,500 26,200 161,000 106,000 7910 4,820 6,810 5,330
28 8,410 5,620 12,100 6,990 32,600 23,100 145,000 114,000 7,660 3410 4,510 5,220
29 3,410 16,700 12,900 3,840 - 22,300 124,000 114,000 4,320 5,510 4,690 3,400
30 5,820 4,180 5,270 5,480 ——— 9,960 107,060 103,000 3,810 432 3,830 1,390

EX] 1,290 -~ 11,700 5,940 -~ 16,700 -~ 97,300 - 6,720 5,460 e
Total 162,589 176468 190,760 211,356 358,160 726,060 1,297,862 2,720,000 861,240 112,562 163,298 81,021
Mean 5,245 5,882 6,154 6,818 12,790 23,420 43,260 87,740 28,710 3,631 5,268 2,701
Max 11,200 16,700 14,800 16,200 34,200 30,900 204,000 141,000 98400 7,930 9,190 7910
Min 889 918 2,020 976 3,880 9,960 842 33,900 3,390  -107 117 302
323,900 160,700

Ac-ft 322,500 350,000 378,400 419,200 710,400 1440,000 2,574,000 5,395,000 1,708,000 223,300
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07249455 ARKANSAS RIVER NEAR FORT SMITH, AR—Continued

WATER-QUALITY RECORDS

PERIOD OF RECORD.~July 1996 to curent year.

REMARKS.--Samples coliected periodically. Specific conductance, pH, water temperature and dissolved oxygen were determined in the field.

WATER-QUALITY DATA

WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011
Part 1 of4
[%, percent; N, nitrogen; NTRU, nephelometric turbidity ratio unit; P, phosphorus; fi3/s, cubic feet per second; mg/L, milligrams per liter;
mm Hg, millimeters of mercury; mm, millimeters; nm, nanometers; °C, degrees Celsius; uS/cm, microsiemens per centimeter; -, no data;
<, less than; E, estimated]

Specific
Dissolved pH, conduc-
Dissolved  OXxygen, water, tance,
Tempera- Discharge, oxygen, water, unfiltered,  water, Tempera-
Barometric ture, instanta- water,  unfiltered, field, unfittered, ture,
Sample pressure, air, neous, unfiltered, % standard pSlcm at water,
Date starttime  mmHg °c fisls mgiL saturation units 25°C °C
{00025) (00020) (00061) (00300) (00301) (00400) {00095) (00010)
10-28-2010 1145 757 - -4,820 9.9 108 7.9 500 19.1
12-21-2010 1115 751 18.0 -4,960 12.6 101 8.5 734 5.5
03-16-2011 1315 761 17.0 30,600 12.2 111 8.2 453 11.1
04-21-2014 1140 743 14.6 -704 8.1 89 7.5 215 18.7
06-22-2011 1300 - - 2,040 - - 7.7 375 29.1
08-24-2011 1300 762 - -1,160 7.0 92 8.3 541 29.7
WATER-QUALITY DATA

WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011

Part2 of 4
[%, percent; N, nitragen; NTRU, nephelometric turbidity ratio unit; P, phosphorus; ft3/s, cubic feet per second; mg/L., milligrams per liter; mm Hg,
millimeters of mercury; mm, milfimeters; nm, nanometers; °C, degrees Celsius; puS/cm, microsiemens per cenfimeter; —, no data; <, less than, E,
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estimated]
Turbidity, water,
unfiltered, broad
band light source
(400-680 nm), Ammonia
detectors at plus Nitrate
multiple angles organic Ammonia, plus
including 90 +/-30  Chloride,  Sulfate,  nitrogen,  water, Ammonia, nitrite, Nitrate,
degrees, water, water, water, filtered, water, water, water,
Sample ratiometric filtered,  filtered,  unfiltered, gy a5 filtered,  filtered, filtered,
Date  starttime correction, NTRU mgiL mg/L mgll. as N NH4 mgiLasN  mglasN mgfl
(63676) (00940) (00945) (00625) (71846) (00608) (00631) (71851)
10-28-2010 1145 26.5 63.3 33.5 A89 <.013 <.010 0972 423
12-21-2010 1115 E117 128 48.1 359 027 0207 261 1.15
03-16-2011 1315 26.3 51.6 34.5 557 .016 0123 - .188 .807
04-21-2011 1140 69.8 - - 641 070 0546 096 411
06-22-2011 1300 E 16.6 36.0 30.5 608 O1a 0126 425 1.81
08-24-2011 1300 E 132 81.1 374 483 <,013 < .010 194 .809
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07249455 ARKANSAS RIVER NEAR FORT SMITH, AR—Continued

WATER-QUALITY DATA
WATER YEAR QCTOBER 2010 TO SEPTEMBER 2011
Part 3 of 4

[%, percent; N, nitrogen; NTRU, nephelometric turbidity ratio unit; P, phosphorus; {t%/s, cubic feet per second; mg/L, milligrams per liter, mm
Hg, millimeters of mercury; mm, millimeters; nm, nanometers; °C, degrees Celsius; 11Sfem, microsiemens per centimeter; —, no data; <, less

than; E, estimated]

Organic  Orthophos- Orthophos-  Phos-

Nitrate, Nitrite, Nitrite, nitrogen, phate, phate, phorus,  Phosphorus,
water, water, water, water, water, water, water, water,
Sample filtered,  fitered,  fitered,  unfiltered, filtered, filtered,  filtered,  unfiltered,
Date starttime mglLasN  mgil mgll.asN mg/L. mgiL mglLasP  mglLasP mglLasP
(00618) (71856) (00613) (00605) (00660) (00671) (00666} (00665)
10-28-2010 1145 .096 .005 00166 <.49 .161 0526 .0633 115
12-21-2010 1115 259 .006 00178 34 126 0412 0537 0767
03-16-2011 1315 182 019 00579 .54 .136 .0445 .0535 151
04-21-2011 1140 .093 .010 .00311 .59 .048 0157 0263 128
06-22-2011 1300 409 052 .0160 .60 132 0431 0504 .100
08-24-2011 1300 .183 037 0112 < .48 287 .0936 103 142
WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011
Part4 of 4

{%, percent; N, nitrogen; NTRU, nephelomefric turbidity ratio unit; P, phosphorus;
ft3/s, cubic feet per second; mg/L, milligrams per liter; mm Hg, millimeters of
mercury; mm, milfimeters; nm, nanometers; °C, degrees Celsius; S/em,
microsiemens per centimeter; -, no data; <, less than; E, estimated]

Suspended
sediment,
sieve
Total diameter,  Suspended Suspended
nitrogen,  percent sediment Sediment
water, smaller concen- discharge,
Sample unfiltered, than00625 ¢4,  tons per
Date  starttime mg/L mm mgft.  day
(00600} (70331) (80154) (80155)
10-28-2010 1145 .59 - - -
12-21-2010 1115 .62 80 15 201
03-16-2011 1315 75 98 25 2,070
04-21-2011 1140 .74 94 40 -76
06-22-2011 1300 1.0 92 16 88
08-24-2011 1300 .68 924 13 -41
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07249985 LEE CREEK NEAR SHORT, OK

Robert S. Kerr Reservoir Basin
Robert S. Kerr Reservoir Subbasin
LOCATION.-Lat 35°3102, fong 94°27'51" referenced to North American Datum of 1983, in NW 1/4 NE 1/4 sec.17, T.12 N,, R.27 E., Sequoyah
County, OK, Hydrologic Unit 11110104, on left bank 0.5 mi west of Arkansas-Oklahoma State line, 500 ft downstream from Webber Creek,
4.1 mi south of Short, Oklahoma, 7.5 mi southwest of Uniontown, Arkansas, and at river mile 11.0.
DRAINAGE AREA.-420 mi2,
SURFACE-WATER RECORDS
PERIOD OF RECORD.~Oct 1930 fo Jun 1937 and Oct 1950 to current year. Prior to Oct 1992, published as "07250000 Lee Creek near
Van Buren". REVISED RECORDS.~WSP 1211: 1931 (M). WSP 1441: 1936 (M). WDR Arkansas 1970: Drainage area.
GAGE.--Water-stage recorder. Datum of gage is 429.44 {t above NGVD of 1929. Prior to Oct 1992 recording gage 3.2 mi downstream at
datum 21.40 ft lower. Sep 1930 to Jun 1937, nonrecording gage at former site and datum.
REMARKS.—-Water-discharge records good except estimated daily discharges, which are poor. Water quality data available at the files of
the USGS, Satellite telemeter at station.
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DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011, AILY MEAN VALUES, [e, estimated]

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 82 51 326 1,170 86 1,180 388 3,810 557 18 0.89 9.2
2 71 48 272 716 100 896 393 9,280 455 16 0.82 7.4
3 61 47 231 527 105 736 357 6,470 376 14 0.74 6.4
4 54 52 201 416 117 640 335 3,470 312 13 0.62 5.7
5 48 48 175 343 125 628 306 2,370 259 14 0.49 4.5
6 45 44 154 289 135 670 271 1,810 219 11 0.38 3.6
7 41 41 138 251 206 564 246 1,430 185 9.2 029 3.1
8 39 39 126 219 382 492 229 1,130 159 8.0 0.23 2.8
9 36 37 116 193 489 434 209 894 136 6.8 0.24 2.3
10 33 34 107 173 e457 375 187 714 117 5.9 0.31 2.3
11 30 33 98 154 e417 323 2,320 581 194 5.1 0.51 | 2.1
12 28 34 86 136 399 288 2,370 574 201 4.4 1.1 2.0
13 27 34 80 120 582 264 1,440 3,230 114 3.8 2.2 1.9
14 25 35 74 110 1,090 1,010 1,020 1,750 90 3.9 17 1.7
15 24 35 70 103 1,270 1,540 3,450 1,180 77 3.6 27 1.5
16 22 36 66 98 1,060 1,010 2,270 873 113 3.1 16 1.6
17 21 34 63 94 835 779 1,500 677 123 2.7 12 2.0
18 21 32 60 93 674 654 1,110 541 101 2.4 8.8 34
19 29 31 57 88 558 556 876 437 84 2.2 6.7 5.5
20 36 30 55 90 474 471 690 1,250 72 21 6.0 4.8
21 38 30 52 87 421 412 667 7,600 62 2.0 10 3.6
22 44 29 50 82 367 367 1,460 2,920 54 1.9 11 4.9
23 46 29 48 80 318 330 1,560 2,780 48 1.8 11 6.5
24 62 33 50 78 409 289 18,100 18,900 44 1.6 11 23
25 83 59 49 76 1,300 253 37400 6,330 40 1.6 12 27
26 112 284 47 76 1,050 316 24,500 3,260 35 15 99 21
27 95 446 45 75 814 455 6,940 2,150 30 14 5.4 25
28 80 315 44 73 1,390 384 5,220 1,580 26 1.3 4.8 26
29 70 280 165 71 - 344 3,270 1,180 23 1.2 15 22
30 63 325 336 69 —- 363 2,350 875 21 1.1 15 17
31 56 - 934 67 -—- 379 - 680 - 098 11 e
Total 1,522 2,605 4,375 6217 15630 17402 121434 90,726 4327 165.58 21842  250.0
Mean 49.1 86.8 141 201 558 561 4,048 2927 144 534 7.05 8.33
Max 112 446 934 1,170 1,390 1,540 37400 18,900 557 18 27 27
Min 21 29 44 67 86 253 187 437 21 0.98 0.23 1.5
Ac-ft 3,020 5,170 8,680 12,330 31,000 34,520 240900 180000 8580 328 433 496
Cfsm 0.12 0.21 0.34 0.48 133 1.34 9.64 697 034 0.01 0.02 0.02
In. 0.13 0.23 0.39 0.55 1.38 1.54  10.76 804 038 0.01 0.02 0.02
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07250550 ARKANSAS RIVER AT JAMES W. TRIMBLE LOCK AND DAM NEAR VAN BUREN, AR

Robert S. Kerr Reservoir Basin
Rabert S. Kerr Reservoir Subbasin
LOCATION.--Lat 35°20'56", long 94°17'54" referenced to North American Datum of 1983, in NE 1/4 NE 1/4 sec.28, T.8 N., R.31 W., Sebastian
County, AR, Hydrologic Unit 11110104, on dam, and at river mile 308.9.
DRAINAGE AREA.-~151,000 mi2, of which 22,200 mi? is probably noncontributing.
SURFACE-WATER RECORDS
PERIOD OF RECORD.—Oct 1927 to current year. Prior fo Oct 1969, published as 07250500 Arkansas River at Van Buren”, and Oct 1969 to
Sep 1988, published as "at Dam No. 13", near Van Buren. Gage height records collected from 1879 to Dec 1955 at Fort Smith, 16.3 mi
upstream, are contained in reports of National Weather Service.
REVISED RECORDS.-WSP 1211: 1934-36, WSP 1561; 1554. WDR Arkansas 1970: Drainage area.
GAGE.—Water-stage and gate position recorder. Datum of gage is at NGVD of 1929 (fevels by U.S. Army Corps of Engineers). Prior to Oct 1,
1934, nonrecording gage, and Oct 1, 1934 to Dec 20, 1969, recording gage at site 7.9 mi upstream at datum 372,36 ft higher.
REMARKS.—-Water-discharge records good except estimated daily discharges, which are poor. Beginning Apr 26, 1970, daily discharge
computed from relation between discharge, head, and gate openings. Flow regulated upstream by many locks, dams, and reservoirs. On Oct
19, 1988, the Arkansas Electric Cooperative Corporation hydroplant began operation, and discharges at the hydroplant are added to
flows from the lock and dam. Water quality data available at the files of the USGS. Satsllite telemeter at station.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 20106 TO SEPTEMBER 2011, DAILY MEAN VALUES, [e, estimated]

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 3,680 6,800 7,330 5,460 8,790 25,500 8,440 120,000 99,500 7,550 5,590 2,530
2 2,380 3,990 3,740 €365 7,430 27,900 7,500 134,000 72,400 1,990 9,360 5,330
3 4,050 1,810 3,110 10,000 5,250 22,200 €365 143,000 72,100 2,770 3,280 3,210
4 e515 7,810 3,760 6,860 5430 27,400 19,400 114,000 57,400 4,010 9,380 ¢1,360
5 2,040 11,200 5,140 9,260 4250 23,600 9,900 90,700 51,700 6,870 e864 €365
6 2,430 1,300 8,060 8,750 7,800 13,000 8,840 90,600 53,800 3,530 6,160 €365
7 7470 3,580 6,850 5,480 12,900 14,900 3,730 94,800 57,200 1,060 2990 el,110
8 3,730 4,430 7,390 2,100 6,910 15,900 6,850 79,900 35,100 1,890 3,530 3,300
9 4,100 3,180 6,200 1,670 14,200 29,500 8,820 76,700 42,300 €365 2,660 1,660
10 4,170 6,030 4,110 12,500 10,800 22,000 10,000 83,600 41,900 3,990 4,490 €365
1 10,900 5,320 12,600 17,500 5,650 26,200 25,500 66,800 32,100 6,440 6,720 e365
12 6,520 5,130 6,290 12,500 8,610 21,800 20,500 58400 38,700 5,180 2,580 2,000
13 3,360 3,400 2,640 5,770 3,770 29,000 11,100 90,000 37,200 3,890 8,100 3,330
14 6,620 3,410 4,610 7,540 14,100 29,900 10,200 63,500 27,200 6,530 €365 5,260
15 3,500 4,000 5,420 6,970 11,300 26,300 20,400 62,100 19,900 1,240 2,490 e437
16 2,780 10,400 9,640 2,410 9,170 29,600 29,400 59,200 15,500 e490 €1,030 1,050
17 €864 4,960 3,800 6,040 14,300 20,800 17,500 49,600 11,600 €365 8,910 1,180
18 8,540 11,900 1,500 5,610 24,000 19,900 14,900 33,600 3,970 7,140 3,580 €698
19 5,730 3,880 2,160 6,760 9,050 27,100 21,000 43,600 5,780 4,560 7,360 8,670
20 5,790 1,650 3,470 14200 14,600 21,000 23,900 48,400 9,180 5,690 4,000 4,330
21 6,890 e365 3,570 7,480 7,300 19,300 12,500 113,000 8,790 e429 5,150 3,340
22 5,780 3,800 4,970 1,180 15,100 22,800 22,000 66,800 5,730 €365 8,490 5,120
23 6,930 1,290 6,500 6,360 2,550 30,000 5,140 63,700 3,630 5,260 6,100 3,150
24 €502 4,370 3,160 11,000 22900 31,300 40,700 134,000 9,020 1,260 6,670 €365
25 10,000 10,900 4,740 3,650 23,600 26,900 170,000 116,000 4,680 1,390 5,190 1,330
2 9,990 11,900 3,890 3,990 34,600 30,100 217,000 121,000 3,200 4490 8,610 4,290
27 10,500 7,360 7,340 2,730 19,900 27,300 169,000 110,000 8,380 4,790 6,060 4,390
28 8,300 7,070 9,370 6,710 32,800 22,900 147,000 118,000 9,000 3,780 3,900 5,800
29 3,880 13,900 13,700 3,990 -~ 21,000 126,000 120,000 3,080 5,850 5,340 3,660
30 5340 5390 6,000 3,790 -~ 10,400 110,000 108,000 4,150 e619 2,440 1,300
3 e1,360 --- 10,700 6,980 -~ 17,200 -~ 98,300 -~ 6,770 6,230 ---
Total 158,641 170,525 181,760 205,605 357,060 732,700 1,297,585 2,771,300 844,190 110,553 157,619 79,660
Mean 5,117 5,684 5,863 6,632 12,750 23,640 43,250 89,400 28,140 3,566 5,084 2,655
Max 10,960 13,900 13,700 17,500 34,600 31,300 217,000 143,000 99,500 7,550 9,380 8,670
Min 502 365 1,500 365 2,550 10,400 365 33,600 3,080 365 365 365
Ac-ft 314,700 338200 360,500 407,800 708,200 1,453,000 2,574,000 5,497,000 1,674,000 219,300 312,600 158,000
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Arkansas CY2011

ARK 04A }

5-Year Averag
i ilograms

e Total P Loading

175,000
150,000 3
125,000 1
100,000 -
75,000 1}
50,000 -
25,000 14|
o Al Bl AL e a
lllinois Baron Sager Flint
River Fork Creek Creek
ARK06 | ARKO7A| ARKO5 | ARKO4A
@ Total P 80-93| 190,577 | 7,160 17,566 3,267
Total P 94-98| 130,567 | 4,519 12,133 2,488
O Total P 95-99| 134,951 | 4,874 14,284 2,555
@ Total P 96-00 126,713 | 4,571 16,796 2,187
| Total P 97-01| 131,495 | 4,002 18,008 2,213
B Tofal P 98-02| 142446 | 4,354 19,332 2,043
mTotal P 99-03| 125,156 | 3,792 20,798 2,019
Total P 00-04| 115417 | 3,661 22,418 2,106
O 7otal P 01-05| 98,479 2,777 22,616 2,049
| Total P 02-06| 72,654 3,274 24,905 1,855
O Total P 03-07| 56,817 3,062 25,113 1,707
B Total P 04-08) 69,349 4,145 31,649 2,848
A Total P 05-09| 67,883 4,237 34,345 2,723
= Total P 06-10| 65,668 4,267 32,462 2,762
B Total P 07-11| 81,467 3,678 28,313 3,102
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Arkansas CY2011

Five-Year Average Values by Station

Flint Creek NW of W Siloam Springs

lllinois River South of Siloam Springs

Pt

Flow

Pt

%

Pt

Flow

%

Year (mg/1) (cfs) (kg/yr) | Decrease Year (mg/l) (cfs) Pt (kg/yr) Decrease
80-93 | 0.079 50.7 3,267 0.0% 80-93 | 0.311 680 190,577 0.0%
91-95 | 0.054 62.0 3,014 7.7% 91-95 | 0.210 821 153,942 19.2%
92-96 | 0.054 58.4 2,797 14.4% 92-96 | 0.211 809 152,527 20.0%
93-97 | 0.059 54.7 2,875 12.0% 93-97 | 0.209 757 141,386 25.8%
94-98 | 0.061 45.6 2,488 23.9% 94-98 | 0.222 658 130,567 31.5%
95-99 | 0.060 47.7 2,555 21.8% 95-99 | 0.225 670 134,951 29.2%
96-00 | 0.053 46.6 2,187 33.1% 96-00 | 0.224 633 126,713 33.5%
97-01 | 0.052 47.7 2,213 32.3% 97-01 | 0.238 619 131,495 31.0%
98-02 | 0.046 492 2,043 37.5% 98-02 | 0.252 634 142,446 25.3%
99-03 | 0.050 44.9 2,019 38.2% 99-03 | 0.246 569 125,156 34.3%
00-04 | 0.052 451 2,106 35.5% 00-04 | 0.236 548 115,417 39.4%
00-05 | 0.054 42.6 2,049 37.3% 00-05 | 0.214 516 98,479 48.3%
02-06 | 0.056 37.2 1,855 43.2% 02-06 | 0.179 455 72,654 61.9%
03-07 | 0.058 32.8 1,707 A7.7% 03-07 | 0.149 428 56,817 70.2%
04-08 | 0.073 43.9 2,848 12.8% 04-08 | 0.136 569 69,349 63.6%
05-09 | 0.072 42.1 2,723 16.6% 0509 | 0.122 624 67,883 64.4%
06-10 | 0.073 42.4 2,762 15.5% 06-10 | 0.110 668 65,668 65.5%
07-11 | 0.070 49.5 3,102 5.1% 07-11 | 0.110 830 81,467 57.3%
Sager Creek near W Siloam Springs Baron Fork at Dutch Mills
Pt Flow Pt % Pt Flow %
Year | ey | (cfs) | (kglyr) | Decrease Year | omy | (cfs) | PEKOVD ) pecrease
80-93 | 1.363 14.7 17,566 0.0% 80-93 | 0.153 52.6) 7,160 0.0%
91-95 | 0.851 18.0 13,689 22 1% 91-95 | 0.108 58.5 5,632 21.3%
92-96 | 0.852 17.1 13,021 25.9% 92-96 | 0.107 61.5 5,899 17.6%
93-97 | 0.801 17.4 12,426 29.3% 93-97 | 0.095 59.1 5,036 29.7%
94-98 | 0.845 16.1 12,133 30.9% 94-98 | 0.100 50.5 4,519 36.9%
95-99 | 0.896 17.8 14,284 18.7% 95-99 | 0.104 52.3 4,874 31.9%
96-00 | 0.921 20.4 16,796 4.4% 96-00 | 0.099 52.0 4,571 36.2%
97-01 | 0.898 22.5 18,008 -2.5% 97-01 | 0.095 47 4 4,002 44.1%
98-02 | 0.930 23.3 19,332 | -10.1% 98-02 | 0.102 47.8 4,354 39.2%
99-03 | 1.059 22.0 20,798 | -18.4% 99-03 | 0.107 39.6 3,792 47.0%
00-04 | 1.047 24.0 22418 | -27.6% 00-04 | 0.104 39.3 3,661 48.9%
00-05 | 1.175 21.6 22,616 | -28.7% 00-05 | 0.091 34.0 2,777 61.2%
02-06 | 1.374 20.3 24,905 | -41.8% 02-06 | 0.096 38.1 3,274 54.3%
03-07 | 1.397 20.1 25,113 | -43.0% 03-07 | 0.093 37.0 3,062 57.2%
04-08 | 1.285 27.6 31,649 | -80.2% 04-08 | 0.093 50.2 4,145 42.1%
05-09 | 1.359 28.3 34,345 | -955% 05-09 | 0.088 53.7 4,237 40.8%
06-10 | 1.247 29.2 32,462 | -84.8% 06-10 | 0.085 55.9 4,267 40.4%
07-11 | 1.001 31.7 28,313 | -61.2% 07-11 | 0.080 51.6 3,678 48.6%
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Load in kg per Year

Load in Kg per Year

Arkansas CY2011

Flint Creek Northwest of West Siloam Springs
Rolling 5 year ~=—Base Line 80-93  ~-40% Reduction
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Arkansas CY2011

lllinois River South of Siloam Springs

Rolling 5 year - Base Line 80-93 == 40% Reduction

190,577
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Baron Fork at Dutch Miils
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Arkansas CY2011

Average Yearly Average Values by Station

Flint Creek Northwest of West Sager Creek near West Siloam
Siloam Springs - Loadings Springs - Loadings
ARKO4A | Flow | T2 | Total P | | ARKO5 | Flow | %@ | Total P
Year (cfs) (mg/L) (kglyr) Year (cfs) (mg/L) (kglyr)
1981 | 19.8 [ 0.149 [ 2,635 | | 1981 | 65 | 2.125 [ 12,336
1982 | 29.9 | 0.171 | 4,566 1982 9.0 | 2.025 | 16,277
1983 19. OV_ 0.073 | 1,239 1983 | 6.3 | 1.964 | 11,050
1984 | 535 | 0.112 | 5351 | | 1984 | 154 | 0.950 | 13,066
1985 | 91.3 | 0.063 | 5187 | | 1985 | 24.8 | 1.736 | 38,450
1986 | 78.4 | 0.067 | 4,691 | | 1986 | 21.1 | 0.834 | 15,716
1987 | 583 | 0.049 | 2551 | | 1987 | 167 | 0.948 | 14,136
1988 | 41.8 | 0031 | 1,157 | | 1988 | 126 | 1.154 | 12,986
1989 | 38.0 | 0.050 | 1,697 1989 | 11.7 | 1.227 | 12,821
1990 | 71.3 | 0.060 ‘3 821 1990 | 20.2 | 0.860 | 15,515
1991 51.6 | 0.054 | 2,489 1991 | 155 | 0.914 | 12,653
1992 | 56.1 | 0.047 | 2,355 1992 | 16.5 | 1.284 | 18,921
1993 | 88.2 | 0.045 | 3545 | | 1993 | 24.6 | 0.637 | 13,995
1994 | 53.0 | 0.051 | 2414 | | 1994 | 157 | 0721 | 10,110
1995 | 61.3 | 0.075 | 4,106 | | 1995 | 17.8 | 0.697 | 11,080
1996 | 335 | 0.050 | 1496 | | 1996 | 11.0 | 0.919 | 9,028
1997 | 37.3 | 0.074 | 2448 | | 1997 | 17.8 | 1.029 | 16,354
1998 | 42.9 | 0.056 | 2,142 | | 1998 | 18.1 | 0.858 | 13,876
1999 | 63.5 | 0.045 | 2578 | | 1999 | 24.5 | 0979 | 21,429
2000 | 55.6 | 0.038 | 1,893 | | 2000 | 30.7 | 0.820 | 22,469
2001 | 394 | 0047 | 1,636 | | 2001 | 21.2 | 0.803 | 15,201
2002 | 44.6 | 0.047 | 1,850 | | 2002 | 21.8 | 1.192 | 23,231
2003 | 214 | 0075 | 1,438 | | 2008 | 11.7 | 1.503 | 15,700
2004 | 64.6 | 0.055 | 3,173 | | 2004 | 345 | 0.916 | 28224
2005 | 43.0 | 0046 | 1,772 | | 2005 | 18.5 | 1.461 | 24,200
2006 | 12.6 | 0.056 | 630 2006 | 14.9 | 1.799 | 23,940
2007 | 224 | 0.059 | 1,180 | | 2007 | 21.0 | 1.306 | 24,494
2008 | 76.9 | 0.147 10 096 2008 | 48.9 | 0.945 | 41,271
2009 | 556 | 0.054 | 2,681 | | 2009 | 38.1 | 1.286 | 43,759
2010 | 44.3 | 0.049 | 1,939 | | 2010 | 22.9 | 0897 | 18,335
2011 48.5 | 0.042 | 1,798 2011 27.4 | 0.573 | 14,027
Avg. 49.0 | 0.066 | 2,871 Avg. 19.9 | 1.141 | 20,291

NOTES: 1) Flow data provided by USGS Arkansas & Oklahoma 2) P concentrations
provided by the ADEQ Technical Services Division.
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Arkansas CY2011

Average Yearly Average Values by Station

Hlinois River South of Siloam

Baron Fork at Dutch Mills -

Springs - Loadings Loadings
ARKOG | Flow | 1% | Total P | | ARKO7A | Flow | "% | Total P
Year (cfs) (mg/L) (kglyr) Year (cfs) (mg/L) (kglyr)
1981 | 197 | 0.420 | 73,895 1981 | 184 | 0.135 | 2,218
1982 | 591 | 0.370 | 195,294 1982 | 37.4 | 0.484 | 16,167
1983 | 352 | 0.386 | 121,347 1983 | 27.2 | 0125 1 3,037
1984 706 | 0.442 | 278,693 1984 | 51.8 | 0.183 8466"
1985 | 947 | 0.289 | 244,426 1985 | 79.4 | 0.211 | 14,962
1986 | 879 | 0.305 | 239,436 1986 | 64.0 | 0.147 | 8,402
1987 | 815 | 0.294 | 213,996 1987 | 63.2 | 0.134 | 7,563
1988 | 531 | 0.253 | 119,982 1988 | 31.8 | 0.097 | 2,755
1989 | 558 | 0.291 | 145,020 1989 50.2 | 0.124 | 5,559
1990 | 1127 | 0.204 | 205,331 1990 | 1020 | 0.109 | 9,929
1991 | 724 | 0.220 | 142,253 1991 | 494 | 0.086 | 3,794
1992 | 760 | 0.222 |150,684 1992 | 47.9 | 0.127 | 5433
1993 | 1163 | 0.181 | 188,000 1993 | 104.0 | 0.083 | 7,709
1994 | 674 | 0.190 | 114,370 1994 | 37.0 | 0.081 | 2,677
19956 | 783 | 0.237 | 165,733 1995 | 54.2 | 0.162 | 7,842
1996 | 667 | 0.225 | 134,032 1996 | 64.4 | 0.084 | 4,831
1997 | 497 | 0.213 | 94,504 1997 | 359 | 0.067 } 2,151
1998 | 668 | 0.246 | 146,960 1998 | 61.1 | 0.107 | 5,822
1999 | 737 | 0.206 | 135,413 1999 | 458 | 0.102 | 4,176
2000 | 597 | 0.230 | 122,831 2000 | 52.6 | 0.133 ] 6,230
2001 598 | 0.293 | 156,581 2001 | 414 | 0.065 | 2,387
2002 | 570.4 | 0.282 | 143,700 2002 | 38.0 | 0.104 | 3,536
2003 | 344 | 0219 | 67,422 2003 | 20.1 | 0.133 | 2,386
2004 | 633 | 0.153 | 86,496 2004 | 445 | 0.087 | 3,458
2005 | 436 | 0.120 | 46,785 | | 2005 | 26.1 | 0.069 | 1,595
2006 | 290 | 0.120 | 31,048 2006 | 62.0 | 0.088 W4 873
2007 436 ._.110.13,1 v 51 ,022 2007 | 32.3 | 0.087 | 2,510
2008 | 1 ,0561 | 0.158 | 148 306 2008 | 86.0 | 0.132 ‘10 138
2009 | 907 | 0.080 | 64, 782 2009 62.3 | 0.066 | 3,672
2010 | 659 | 0.061 | 35885 2010 | 37.1 | 0.054 | 1,789
2011 1,097 | 0.120 | 117,154 2011 40.2 | 0.060 | 2,161
Avg. 677 | 0.231 | 139,728 Avg. 50.6 | 0.120 | 5,427

NOTES: 1) Flow data provided by USGS Arkansas & Oklahoma 2) P concentrations
provided by the ADEQ Technical Services Division.
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Arkansas CY2011

Load in Kg perYear
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Arkansas CY2011

L 270,000
S 240,000
> 210,000
$ 180,000
150,000
X 420,000
£ 90,000
B 60,000
S 30,000

18,000
15,000
12,000

9,000

Load in Kg per Year

llinois River South of Siloam Springs - Total P Loading

e B35 0liNE 40 % Reduction Total P.

i T T [

A

¥ T

T T ¥
D o o P SIS
ISR RIS

Baron Fork at Dutch Mills - Total P Loading

——Daseline 40 % Reduction Total P.

T T T T T U T 1 T T T [ T ] 1 T T T T T T T T T T T

N D PN DI NL DS N
DY B 0D D 6B 6D 0D DY 6D D D7D D QS
O A O O e N N A SN S XA A NS

97



98



OKLAHOMA

Oklahoma’s 5-year Rolling Average
Phosphorus Report for the Illinois River
Basin
Illinois River Basin
Arkansas — Oklahoma Compact

ARKO4A  Flint Creek near West Siloam Springs
ARKOS Sager Creek near Siloam Springs

ARKO06 Itinois River South of Siloam Springs ‘iw
ARKO7A  Barren Fork at Dutch Mills j
Watts {Hlinois River near Watts

Tahlequah lllinois River near Tahlequah
Kansas  Flint Creek near Kansas
Eldon Barren Fork near Eldon

Kansas
[ 4

EXPLANATION
ZZ1 Counties
Lakes

— Highways
—— River / Stream
— Scenic River
» Stations

¢ Cities

Miles

CY 2011
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OKLAHOMA

Average Annual Total P Loadingin
Kilograms per Year (excluding targeted

high flows)
180,000
160,000
140,000
120,000
100,000
80,000
60,000
40,000
20,000
0 - bk
Flint Creek Hinois River Mhn?]l;::w r Barren Fork
near Kansas near Watts ’ near Eldon
Tahlequah

ETotal P 80-93| 22,279 124,832 85,235 33,001

MTotal P 93-97| 15,705 138,508 83,799 29,482

ETotal P94-98| 12,986 99,398 70,546 19,163

ETotal P 95-99| 14,949 123,581 83,632 19,257

ETotal P96-00| 15103 134,986 92,876 13,163

®Total P97-01] 15,992 149,927 106,797 14,548

EmTlotal P98-02| 19,259 167,987 131,491 17,603

mTotal P99-03| 20,620 148,151 117,524 14,059

@wlotal P 00-04| 21,004 129,533 112,341 13,685

ETotal P01-05| 19,098 100,347 91,325 11,465

@Total P02-06] 17,415 69,482 67,345 8,500

@Total P 03-07| 15,977 48,448 47,216 5,716

%Total P 04-08] 19,356 56,951 58,605 8,574

w@Total P 05-09| 19,586 57,275 60,827 9,195

wTotalP06-10| 19,818 53,127 61,131 9,335

TotalP 07-11] 21,672 58,371 70,241 11,256

Values represent all available data, which is routinely collected and
excludes taraeted hiah flow events.
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Loads in Kg per Year

Loads in Kg per Year

OKLAHOMA

Flint Creek near Kansas (excluding targeted high flows)
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Load in Kg per Year

Loads in Kg per Year
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OKLAHOMA

llinois River near Tahlequah (excluding targeted high flows)

ARolling 5 year e Base Line 80-93 seueemo 4 0% Reduction
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OKLAHOMA

Illinois River near Watts Loadings Illinois River Near Tahlequah Loadings
Total P Total P Total P Total P
Year Flow (cfs) (mg/L) kg/year Year Flow (cfs)  (mg/L) kg/year
1980 173 0.423 65,279 1980 249
1981 260 0.190 44 119 1981 384
1982 591 1982 812
1983 352 1983 537
1984 706 1984 | 1157
1985 947 1985 1,651
1986 879 1986 1,452
1987 815 1987 1,218
1988 531 . 1988 820
1989 558 0.210 104,653 1989 808
1990 1127 0.181 182,432 - 1990 1,695 0.098 147 579
1991 724 0.162 104 534 1991 1,094 0.079 76,796
1992 760 0.161 109 571 1992 1,207 0.080 86,205
1993 1,163 0.277 287,317 1993 | 1,751 0.099 154,647
1994 674 0.168 101,127 1994 1 1,071 0.084 80,223
1995 783 0.143 100,233 1995 | 1123 0.080 80,229
1996 693 0.188 116 542 © 1996 | 938 0.085 71,207
1997 | 573 0.163 83,415 L1997 | 812 0.069 49,797
1998 713 0.138 87,876 1998 | 1044 0081 75,524
1999 | 793 0.250 177,057 01999 | 1143 0.121 123 518
2000 | 648 0.309 178,827 1,083 0.136 131543
2001 | 649 0.346 200,549 1,033 0.158 145,766
2002 619 0.316 174,694 851 0.211 160,366
2003 | 347 0.155 48,035 478 0.100 42,690
)04 | 688 0.104 63,903 1157 0.075 77 499
459 0.106 43,453 712 0.060 38,148
349 0.116 36,156 426 0.074 | | 28,154
464 0.106 43,926 736 0.066 43,383
1177 0.068 71,480 1,839 0.062 101,829
915 0.069 56,386 1407 ~ 0.072 90,475
587 0.057 29,882 820 0.050 36,617
20 1101 0.081 79,648 o201 | 1541 0.058 79,813
Average | 682  0.179 109,293 | | Average | 1033 0091 | | 83706

NOTES : Flow & Water quality data provided by USG5 Oklahoma District
* WQ data from 1999 1o the presentalso includes data routinely collected by the OWRB
¢ Values represent data that is routinely collected and excludes targeted high flow events.
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OKLAHOMA

Flint Creek Near Kansas Loadings Baron Fork at Eldon Loadings
Total P Total P Total Phos. Total P
Year Flow (cfs) (mg/L) kg/year Year Flow (cfs) (mg/L) kg/year
1980 32 0.189 5,454 1980 77
1981 57 0.178 9,077 1981 201
1982 69 0.186 11,537 1982 296
1983 49 0.284 12 415 1983 184
1984 143 0.240 30,532 1984 364
1985 237 0.224 47 591 1985 593
1986 183 0.223 36,430 1986 536
1987 141 0.157 19,840 1987 491
1988 97 0.265 22,946 1988 269
1989 90 0.557 44,981 1989 320
1990 0.114 1990 666
1991 0.120 1991 451 0.060 24,145
1992 0.118 1992 440 0.095 37,315
11993 182 0.156 25,359 1993 700 0.108 67,234
1994 136 0.127 15,418 1994 328 0.037 10,878
1995 140 0.185 23,207 1995 422 0.263 98,819
1996 76 0.152 10,294 . 1996 432 0.025 9,645
1997 | 94.8 0.117 9,871 11997 332 0.023 6,671
1998 96.5 0.127 10,945 1998 409 0.033 12,054
1999 137 0.186 22,758 1999 361 0.048 15,476
2000 133 0.178 21,143 2000 376 0.043 14,440
2001 101 0.164 14,793 2001 343 0.064 19,605
. 2002 - 82 0.310 22,703 2002 262 0.088 20,591
2003 498 0.316 14,055 2003 145 0.025 3,237
2004 | 149.0 0.165 21,957 2004 403 0.029 10,438
2005 | 918 0.168 13,774 2005 - 228 0.027 5,498
2006 | 368 0226 7.428 -~ 2006 | 169 0.027 4,075
70.3 0.240 15,068 2007 - 254 0.026 5,898
218.0 0.157 30,567 2008 | BB9 0.045 22,466
141.6 0.187 23,649 2009 | 460 0.033 13,557
91.7 0.171 14,004 2010 | 225 0.027 5,426
137.8 0.152 18,707 2011 471 0.028 11,783
| Average | . 113 0,198 . 19,917 Average 368 0055 | | 18,026

*1999 TP was modified to include less than detect values (1/2 LTD, n=5)
*2002 TP was modified 1o include less than detect values (1/2 LTD, n=2)
NOTES : Flow & Water quality data provided by US6S Oklahoma District
* WQ data from 1999 to the present also includes data routinely collected by the OWRB
* Values represent data that is routinely collected and excludes fargeted high flow events.
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OKLAHOMA

Five-Year Average Values by Station

Hlinois River at Watts

Flint Creek near Kansas

%

%

Year Pt (mg/l) |Flow (cfs)j Pt (kg/yr) |Decrease Year Pt (mg/l) |Flow (cfs)] Pt (kg/yr) |Decrease
80-93 0.204 685 124,832 0.0% 80-93 0.214 117 22,279 0.0%
90-94 0.198 890 157,569 | -26.2% 90-94 0.132 159 18,758 15.8%
91-95 0.201 821 147,520 | -18.2% 91-95 0.142 153 19,386 13.0%
92-86 0.210 815 153,006 | -22.6% 92-96 0.146 134 17,369 22.0%
93-97 0.200 777 138,508 | -11.0% 93-97 0.140 126 15,705 29.5%
94-98 0.162 687 99,241 20.5% 94-98 0.133 109 12,986 41.7%
95-99 0.195 711 123,581 1.0% 95-99 0.154 109 14,949 32.9%
96-00 0.221 684 134,986 | -8.1% 96-00 0.157 107 15,103 32.2%
97-01 0.249 675 149,927 | -20.1% 97-01 0.159 112 15,992 28.2%
98-02 0.275 684 167,987 | -34.6% 98-02 0.196 110 19,259 13.6%
99-03 0.271 611 148,151 | -18.7% 99-03 0.230 101 20,620 7.4%
00-04 0.246 590 129,533 | -3.8% 00-04 0.228 103 21,004 5.7%
2001-2005] 0.203 5562 100,347 | 19.6% 2001-2005] 0.226 95 19,098 14.3%
2002-2006] 0.158 492 69,482 44 3% 2002-2008] 0.238 82 17,415 21.8%
2003-2007] 0.118 461 48,448 61.2% 2003-2007{ 0.225 80 15,977 28.3%
2004-2008} 0.102 627 56,951 54.4% 2004-2008] 0.191 113 19,356 13.1%
2005-2009f 0.095 673 57,272 54.1% 2005-2009| 0.196 112 19,586 12.1%
2008-2010} 0.085 698 53,127 57.4% 2006-2010( 0.199 112 19,818 11.0%
2007-2011) 0.077 849 58,371 53.2% 2007-2011] 0.184 132 21,672 2.7%
llinois River near Tahlequah _'Barren Fork at Eldon
, TS : L ".%. - ‘ ) %
Year - | Pt (mg/l) |Flow (cfs)| Pt (kglyr) | Decrease Year = | Pt (mg/l) |Flow (cfs)| Pt (ka/yr) |Decrease
80-93 0.090 1060 85,235 0.0% 80-93 0.093 399 33,001 0.0%
90-94 0.088 1364 107,341 | -25.9% 90-94 0.076 517 34,931 -5.8%
91-95 0.085 1249 94,704 -11.1% 91-85 0.103 468 43,192 -30.9%
92-96 0.086 1218 93,495 -9.7% 92-96 0.096 464 39,838 | -20.7%
93-97 0.082 1139 83,799 1.7% 93-97 0.075 443 29,482 10.7%
94-98 0.079 988 70,546 17.2% 94-08 0.056 384 19,163 41.9%
95-99 0.093 1012 83,632 1.9% 95-99 0.055 391 19,257 41.6%
96-00 0.104 1004 92,876 -9.0% 96-00 0.039 382 13,163 60.1%
97-01 0.117 1023 106,797 | -25.3% 97-01 0.045 364 14,548 55.9%
98-02 0.143 1031 131,491 | -54.3% 98-02 0.056 350 17,603 46.7%
99-03 0.143 918 117,524 | -37.9% 99-03 0.053 297 14,059 57.4%
00-04 0.137 920 112,341 | -31.8% 00-04 0.050 306 13,865 58.0%
2001-2005| 0.121 846 91,323 7.1% 2001-2005] 0.046 276 11,465 65.3%
2002-2006| 0.104 725 67,345 21.0% 2002-2006] 0.039 241 8,500 74.2%
2003-20071 0.075 702 47,216 44.6% 2003-2007| 0.027 24 5,716 82.7%
2004-2008 | 0.067 974 58,605 31.2% 2004-2008{ 0.030 323 8,674 74.0%
2005-2009) 0.067 1024 60,827 28.6% 2005-2002| 0.031 334 9,197 72.1%
2006-2010| 0.065 1046 61,131 28.3% 2006-2010] 0.031 333 9,335 71.7%
2007-20111 0.062 12169 70,241 17.6% 2007-2011} 0.032 394 11,256 65.9%

105



106



Reclamation Fiscal Year 2011
Accomplishments Report and
Current Activities

Planning and Construction Assistance Programs
Oklahoma-Texas Area Office

"-wml w"‘"”h@'

U.S. Department of the Interior
Bureau of Reclamation
Great Plains Region

September 2012
107



108

Mission Statements

The mission of the Department of the Interior is to protect and
provide access to our Nation’s natural and cultural heritage and
honor our trust responsibilities to Indian Tribes and our
commitments to island communities.

The mission of the Bureau of Reclamation is to manage, develop,
and protect water and related resources in an environmentally and
economically sound manner in the interest of the American public.
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Introduction

The Bureau of Reclamation (Reclamation) is a Department of the Interior agency with a
primary mission designated to manage, develop, and protect water and related resources
in an environmentally and economically sound manner within the 17 western states. The
Oklahoma-Texas Area Office (OTAO) is responsible for administering 11 reservoir
projects and associated water distribution systems in southern Kansas, Oklahoma, and
Texas. The combined water delivery is more than 680,000 acre-feet of Municipal and
Industrial (Mé&l)y annually to approximately three million customers, and which also
provide fish and wildlife, recreation, and flood control benefits. The area supports two
Irrigation Districts, one in Oklahoma and one in Texas.

Reclamation works in conjunction with other federal and state agencies, Indian tribes,
and local entities in performing these responsibilities. Significant areas of activity
include providing oversight of operations and maintenance of existing facilities and water
resources planning along with construction assistance.

The purpose of this activity report is to provide a summary of current and recently

-completed activities under the planning and construction assistance programs.

Planning Investigations Program

Two projects that were initiated in previous Fiscal Years (FY) were completed in FY 11:
e Oklahoma Comprehensive Water Plan Special Study, OK.
* Arbuckle-Simpson Aquifer Hydrology Special Study, OK.

Three projects that were initiated in previous FY were still ongoing in FY 12:
e South-Central Regional Assessment Special Study, OK.

Fort Cobb Water Supply/Demand Special Study, OK.

Innovative Water Technologies, TX.

An Evaluation of Emergency Water Supplies as a Drought Response, TX.

Native American Affairs Program
Six projects that were initiated in previous FY were recently completed in FY 11:
e Cherokee Nation - Technical Assistance in Water Planning, OK.
Alabama Quassarte Tribal Town - Needs Assessment, OK
Cherokee Nation Water System Infrastructure Study, OK
Kickapoo Tribe of Oklahoma - Rural Water System, OK
Chickasaw Nation - Beneficial use of Fracking Water, OK
Seminole Nation Needs Assessment update - Mekusukey Mission, OK
South Central Tribes - Sampling techniques and introductory GIS training, OK

Five projects that were initiated in previous FY were still ongoing in FY 12:
e Caddo Nation Rush Springs Aquifer Study, OK
¢ Caddo Nation Groundwater/Surface water interaction Rush Springs Aquifer, OK
e Delaware Nation - Water Supply Alternatives, OK

4



o Kickapoo Tribe of Oklahoma - Defining the extent of radionuclides and Trace
Metals in Domestic Well water, OK
» Pawnee Nation - Chloride Concentration Investigation , OK

Three projects were initiated in FY 12, totaling $182,000 in Federal funds:
e Muscogee Creek Nation - Infrastructure Needs Assessment ($75,000)
e Citizen Potawatomi Nation - Data Gap Analysis for Tribal Water Plan ($26,000)
e Kickapoo Tribe of Oklahoma - Data Gap Analysis for Development of a Water
Plan ($81,000)

Rural Water Supply Program

The City of Sulphur, OK was awarded $190,098 in FY 11 to complete an appraisal
investigation on surface water supply alternatives to convey water from Lake of the
Arbuckles to the City of Sulphur to alleviate a projected water supply deficit and long-
term pumping on the Arbuckle-Simpson Aquifer. The study is being conducted by
Reclamation and is expected to be completed by December 31, 2012,

Water Conservation Field Services (WCFS) Program
Water Conservation Plans
Three WCPs were completed in FY 11:
e Fort Cobb Reservoir Master Conservancy District, Fort Cobb Division, Washita
Basin Project, Oklahoma
o  McGee Creek Authority, McGee Creek Project, Oklahoma
e Lugert-Altus Irrigation District, W. C. Austin Project, Oklahoma

WCFES Grants
e One project was completed in FY 11: Tom Green County Water Control and
Improvement District No. 1. San Angelo Project, Texas for Water Management
and Conservation Plan Development and Implementation.
e Three projects were initiated in FY 11, totaling $347,911 in Federal funds:

o Lugert-Altus Irrigation District, W. C. Austin Project, Oklahoma
($201,911): replacement and automation of main canal gates,
improvements to the water accounting system, and future evaluation of
additional water conservation methods and improvements.

o Mountain Park Master Conservancy District, Mountain Park Project,
Oklahoma ($100,000): automation and improvements of pumping plant
equipment.

o Fort Cobb Reservoir Master Conservancy District ($46,000): improvement
of water delivery and efficiency.

¢ A funding opportunity announcement for FY 12 recently closed on April 4, 2012.
Reclamation is currently reviewing proposals and anticipates announcement of
funding awards by June, 2012.
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WaterSMART Program

Title XVI Program

Completed a feasibility plan of study in FY.11 on the Dallas Trinity River
Recycled Water Project. The feasibility study is estimated to cost about $2
million. Reclamation is currently awaiting a decision from Dallas Water Utilitics
on whether it would like to proceed with the study.

The City of Round Rock, Texas continued construction activities of Phase I of its
water recycling project, including construction of treatment, storage, and pumping
facilities at the Brushy Creek Wastewater Treatment Plant, along with installation
of approximately 2.0 miles of pipeline to provide up to 2,500 acre-feet per year
(af/yr) of reclaimed water to various customers in the City.

The foundation of a new
clearwell that will be used
to store treated
wastewater effluent.

Reclamation approved a Title XVI feasibility study for the San Antonio Water
System, TX in FY 11 on a 25 mgd brackish groundwater desalination facility.

Two FY 11 WaterSMART Title XVI feasibility study grants were awarded in

OTAQO, totaling $216,445:

o Central Oklahoma Master Conservancy District, OK ($150,000): study
evaluating using Lake Thunderbird to regulate effluent from the City of
Norman, OK. -

o City of Kyle, TX ($66,145): study evaluating the market and
infrastructure needs to convey treated effluent to customers for irrigation.

Basin Study Program

A basin study on the Lower Rio Grande River was initiated and awarded
$198,948 in FY 11 funds (matched by $213,850 in non-Federal Funds). The
study will be conducted in partnership with the Rio Grande Regional Water
Authority (RGRWA) and its 53 member entities. The expected completion date
is December, 2014. A

A basin study on the Upper Washita Basin in Oklahoma was recently awarded
$250,000 in FY 12 Federal funds to partner with the Oklahoma Water Resources
Board and Fort Cobb and Foss Reservoir Master Conservancy Districts to identify
sustainable solutions to infrastructure issues and existing and projected
imbalances between water supply and demand. The study is estimated to cost
$700,000 to complete.



WaterSMART Grants
Seven new projects were awarded in OTAQ, totaling $2,069,505 in FY 11 funds.

1 Adams Garden ID, | Natural gas and wind powered 2011 300,000 600,000 500 7433
1 X pumps
L . Replacement of plumbing fixtures,
2 idwal ds Aquifer | ywater and rainwater collection | 2011 300,000 757,000 692 790,000
uthority, TX
systems
Hidalgo County ID | Installation of flume gates and solar :
3 #2, TX powered SCADA 2011 300,000 544,973 320 25,000
Hidalgo County ID | Automated gates/solar powered
4 #2, TX SCADA 2011 300,000 1,319,594 895 128,000
5 | DeltaLakeID, Tx | Conversionof open canalto 2011 296,446 599,532 343 13,000
pipeline
6 Hidalgo County ID Cpnversxon of mortar joint to PVC 2011 286,794 573,589 a4 7,800
#3, TX pipe
Cameron County Conversion of open canal to
7 ' #2 TX pipeline 2011 286,265 577,030 171 6,655
g | tidalgo County ID | ol tining and rehabilitation 2010 300000 | 653525 | 905 | 164428
g | Laguna Madre Direct, table water re 2010 300,000 | 2014265 | 336 19,827
Water District, TX irect, nonpotable water reuse 300, ,014, ,
Lower Colorado - s
10 | River Authority, | Sulf Coast Irigation Division gate | 5y, 256,296 557,166 | 2560 | 132,368
T rehabilitation
11 | Brownsville ID, TX | Conveyance system improvements 2010 300,000 678,026 160 5,248
12 Haulingen Water Direct, nonpotable water reuse 2010 142,425 284,251 1,120 0
Works, TX
g | S PR B
13 | Irrigation District, | 1 oooo i ing Past water conservatl 2010 73,022 150,887 n/a n/a
X improvements to prioritize future
projects.
University of Texas | Climate analysis on drought in the
14 at Austin High Plains Ogallala Aquifer 2010 199,999 899,999 n/a n/a
Oklahoma Water Climate analysis on water resources
15 | Resources Board, . ¥y erre - 2010 84,647 174,293 n/a n/a
OK planning
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Wetland to be augmented with reclaimed water, Harlingen
Water Works

Rubicon gate and telemetry system,
Cameron County Irrigation District No. 2

Science and Technology Program

Reclamation completed a FY 10 study titled, “Methodology to Evaluate the
Influence of Joint Changes in Climate and Land Cover on Water Availability™.
Reclamation awarded $130,000 to continue pilot testing of the variable salinity
project. This study aims to apply concepts being developed at Singapore PUB’s
state-of-the-art Variable Salinity Plant towards development of the first flexible
desalination system in the U.S. along the Gulf Coast of Texas. Initial phases of
this study were completed in FY 10 and FY 11, which includedn evaluation of
the composition of potential source waters; identification of piloting system
features to treat various feed waters with the most flexibility and efficiency; and
actual pilot testing of brackish groundwater at the Southmost Regional
Desalination Plant. The next phase in FY 12 will pilot test seawater at South
Padre Island.

&

Energy recovery device used to
more efficiently treat seawater

Expeditionary Unit Water Purifier System used by Reclamation to pilot
test treatment of variable saline water sources




Reclamation was awarded $89,500 in FY 11 to initiate a new study titled, “4n
Analysis of Nanofiltration Treatment Applications on Recycled and Potable Water
Supplies”. The study will compare the cost-benefits of nanofiltration and reverse
osmosis in treating potable and reclaimed water supplies for use in the production
of thermoelectric power and commercial cooling applications.

Reclamation was awarded $60,000 in FY 12 to initiate a study on an innovative
wetlands treatment design to treat organic compounds and emerging contaminants
in reclaimed wastewater.

Drought Program

The Texas Water Development Board (TWDB) was recently awarded $40,000 in
FY 12 funding for drought contingency planning under Title II of the Reclamation
States Emergency Drought Relief Act. This funding will be used by Reclamation
to collaborate with TWDB on the development of screening criteria to select a
representative sample of communities affected by the drought for an evaluation of
potentially feasible emergency water supply options.

Special Authorizations
Lower Rio Grande Valley Water Conservation and Improvement Program

Congress appropriated $50,000 in FY 11. OTAO made an additional $319,000
available for payments. Twelve projects have executed cost-share agreements,
nine of which are complete and under operation. The remaining three projects are
still under construction. At the end of FY 11, $23 million has been requested by

the Districts and $19 million has been paid.

Rehabilitation of the Shary 3"
Pump station, United lrrigation
District
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Equus Beds Aquifer Storage and Recovery (ASR) Program
e Congress appropriated $50,000 in FY 11. The City of Wichita continues to
construct Phase IIb of the project. At the end of FY 11, approximately $20
million had been requested, and $4.1 million had been paid to the City. The
current unpaid reimbursement requests total approximately $20.7 million.

Pipeline tie-in to surge tank, Equus Beds ASR Project.

New 48 inch steel, polyurethane coated pipe laid out in preparation
for instaliation. Recharge Surge Tank in background, Equus Beds
ASR Project

10



Summary of Programs and Funding Opportunities

All Reclamation program Funding Opportunity Announcements (FOA) for Grants or
Cooperative Agreements to utilize Reclamation funding are posted on the Grants.gov
website: http://www.grants.cov/

The following is a list of specific weblinks for each of the Reclamation programs
mentioned above:

Native American Affairs Program: http://www.usbr.gov/native/

Rural Water Supply Program: http://www.usbr.gov/ruralwater/

Water Conservation Field Services Program: http://www.usbr.gov/waterconservation/

WaterSMART Program: http://www.usbr.gov/WatertSMART/

WaterSMART Program - Title XVI: http://www.usbr.gov/WaterSMART/title/index.html

WaterSMART Program — Basin Studies: http://www.usbr.pov/WatertSMART/bsp/

Science and Technology Program: http://www.usbr.gov/rescarch/science-and-tech/

Drought Program: http://www.usbr.gov/drought/

Contact Information

Collins K. Balcombe

Supervisory Program Coordinator
Bureau of Reclamation
Oklahoma-Texas Area Office

5316 Hwy 290 West, Ste 110

Austin, TX. 78735

Work: 512-899-4162; 899-4179 (fax)
Cell: 512-922-0525 ]
RECLAMATION

Managing Water in the West

I
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WaterSMART Basin Study Program

Through the WaterSMART Basin Study Program, the Bureau of Reclamation partners with basin
stakeholders on a 50/50 cost-share basis to conduct comprehensive studies to define options for
meeting future water demands in targeted river basins in the West where imbalances in supply and
demand exist or are projected. Each basin study will include the basic four components:
1. Projections of water supply and demand within the basin, or improvements on existing
projections, taking into consideration the impacts of climate change;
2. Analysis of how existing water and power infrastructure and operations will perform in the
face of changing water realities such as population increases and climate change
3. Development of structural and nonstructural options to improve operations and infrastructure
to supply adequate water in the future; and
4. A trade-off analysis of the options identified and findings and recommendations as
appropriate. Such analysis simply examines all proposed alternatives in terms of their
relative cost, environmental impact, risk, stakeholder response, or other attributes common to
the alternatives. The analysis can be either quantitative or qualitative in measurement.

Who is eligible to participate in the Basin Study Program? States, tribes, water districts, cities,
and other local governmental entities with water delivery or management authority are eligible non-
Federal cost-share partners.

What is the funding cap? There is no Federal funding cap, but the cost-share amount is usually
limited to $1 million.

When are funding opportunities available? Funding opportunities usually come out in the fall of
each year.

How are projects selected for funding?

o Step 1 — Letters of Interest: Once a funding announcement is made, non-federal entities must
submit a letter of interest to Reclamation that is no longer than 3 pages that describes the study
scope, objectives and needs, cost-share potential, and stakeholder involvement.

o Step 2 —Study Proposal: If selected, Reclamation will invite participants to develop a short
proposal that will be scored and ranked based on established criteria such as:
» The extent and consequences of existing or anticipated imbalances in water supply and
demand.
o The extent to which Federal involvement is needed due to the nature and complexity of
the issues involved.
» The existence and quality of data and models available and applicable to the proposed
study.
» The strength of any nexus between the Basin Study and a Reclamation project or
activity.
o The level of Stakeholders interest in and support for the Basin Study.
: ¢  Whether the non-federal cost-share contribution exceeds the required 50 percent.

How long do Basin Studies take to complete? Reclamation requires Basin Studies to be completed
within two years, with some exceptions.

Contact: Oklahoma-Texas Area Office: Collins Balcombe, Program Manager, 512-899-4162,
cbalcombe(@usbr.goy, or you can visit http://www.usbr.gov/WaterSMART/bsp.




USGS Streamgaging and Water-Quality Monitoring Activities in the Arkansas and Oklahoma Arkansas
River Compact Commission Watersheds in Arkansas

FREQUENCY
STATION ID STATION NAME STREAMGAGE | SAMPLED / YR CONSTITUENTS MEASURED COOPERATOR
07250550 |Arkansas RiveratL & D 13 X 6 Nutrients / majors / bacteria / sediment / chiorophyll ANRC / USGS
07195000 |Osage Creek near Elm Springs, AR X 6 Nutrients / majors / bacteria / sediment ANRC / USGS
07194800 (lNlinois River at Savoy, AR X 6 Nutrients / majors / bacteria / sediment ANRC / USGS
07247000 |Poteau River at Cauthron, AR X 6 Nutrients / majors / bacteria / sediment ANRC / USGS
07195430 Illlinois River at Hwy 58 South of Siloam Spgs, AR X 6 Nutrients / majors / bacteria / sediment ANRC / USGS
07196900 Baron Fork at Dutch Mills, AR X 6 Nutrients / majors / bacteria / sediment ANRC / USGS
07249400 |James Fork near Hackett, AR X B8 Nutrients / majors / bacteria / sediment ANRC / USGS
07249985 |Lee Creek near Short, OK X 6 Nutrients / majors / bacteria / sediment / chiorophy i ANRC / USGS
07194880 |Osage Creek near Cave Springs, AR X Events Only  |Continucus WQ Monitor Temp / Sp Conc / Turb Rogers Water Utilities
1SCO installed (3 Events sampled + EWI)
07195855  |Flint Creek near West Siloam Springs, OK X 6 Nutrients / Turb / Sediment Sampled by USGS OK
07194906 |Spring Creek at Sanders Ave at Springdale, AR X 4 +2 Events  |ISCO installed Nutrients / Sediment City of Springdale
07194933  |Spring Creek at Hwy 112 nr Springdale, AR X 4 +2 Evenits  |ISCO Installed Nutrients / Sediment City of Springdale
07194809 |Niokaska Creek at Township St at Fayetteville, AR X N/A Flow City of Fayetteville
07195400 |lllinois River at Hwy. 16 near Siloam Springs AR X N/A Flow USGS (NSIP)
07195800 |Flint Creek at Springtown, AR X N/A Flow ANRC / ADEQ / USGS

1%




120



science for a changing world

U.S. GEOLOGICAL SURVEY SUMMARY SHEET
ARKANSAS Water Science Center
OKLAHOMA Water Science Center

ANNUAL ARKANSAS-OKLAHOMA ARKANSAS RIVER
COMPACT COMMISSION MEETING

Embassy Suites Rogers, Arkansas
September 27, 2012

PAGE 1

PEAK DISCHARGE (ft'/s) AVERAGE DISCHARGE (ft'/s)

MAXIMUM WY 11 PERIOD OF RECORD WY 11

ARKANSAS RIVER BASIN
07165570 259,000 30,000 10,644 1,695
ARKANSAS RIVER NR HASKELL, OK 10-5-86 4-25-11 39 YRS
07176000 182,000 11,400 *4,716 1,218
VERDRIGRIS R NR CLAREMORE, OK 5.21-43 4-26-11 47 YRS
07178200 27,400 9,530 1,000 299
BIRD CREEK AT ST HWY 266 5-11-93 4.25-11 23 YRS
NR CATOOSA, OK
07193000 #223,000 73,925 #%8,403 +7,138
FT GIBSON LK NR FT GIBSON , OK 5.206-87 5-28-11 39 YRS
07194500 700,000 95,200 #1#19,520 ++10,370
ARKANSAS RIVER NR MUSKOGEE, OK £-21-43 5-28-11 45 YRS
07245000 281,600 20,200 *6,370 2,267
CANADIAN R NR WHITEFIELD, OK 5-10-43 8-12-11 44 YRS
07250550 830,000 232,000 *39.312 19,360
ARKANSAS RIVER AT J W TRIMBLE £.12-43 4-26-2011 42 YRS

L&D NR VAN BUREN, AR

¢ Estimated discharge.
# 07193500, Neosho River blw Ft. Gibson Lake.
##t Average discharge for water years 1926-70.
* Average discharge since regulation by upstream lake(s).
** Average discharge thru 1989, 07193500, Neosho River blw Ft. Gibson Lake (discontinued).
+ Estimated from Corps of Engineers’ records for current year.
++Determined by acoustic velocity meter gaging equipment installed July 2003.

Discharges for 1970-2003 estimated by combining 07165571, 07176000, 07178200, 07193000.
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science for a changing world

U.S. GEOLOGICAL SURVEY SUMMARY SHEET
ARKANSAS Water Science Center
OKLAHOMA Water Science Center

ANNUAL ARKANSAS-OKLAHOMA ARKANSAS RIVER
COMPACT COMMISSION MEETING

Embassy Suites Rogers, Arkansas
September 27, 2012

PAGE 2
PEAK DISCHARGE (ft’/s) AVERAGE DISCHARGE (ft’/s)
MAXIMUM WY 11 PERIOD OF RECORD WY 11
SPAVINAW CREEK SUBBASIN
07191220 39,809 9,920 114 128
SPAVINAW CREEK NR SYCAMORE,OK 7-27-75 4-25-11 50 YRS
ILLINOIS RIVER SUBBASIN
07195500 97,400 97,400 642 993
ILLINOIS RIVER NR WATTS, OK 4-26-11 4-26-11 56 YRS
07195855 15,900 15,900 48.1 62.6
FLINT CK NR WEST SILOAM 4-25-11 4-25-11 32 YRS
SPRINGS, OK
07196900 20,900 19,300 45.8 56.3
BARREN FORK AT DUTCH MILLS, AR 11-18-83 4-25-11 53 YRS
LEE CREEK SUBBASIN
07249985 * 82,400 70,100 552 726
LEE CREEK NR SHORT, OK 4-24.04 4-26-11 06 YRS
POTEAU RIVER SUBBASIN
07247000 32,200 9,620 ¥4 145
POTEAU RIVER AT CAUTHRON, AR 2.20-60 4-25-11 37YRS
07249400 30,000 11,500 147 98.6
JAMES FORK NR HACKETT, AR 5-14-08 4-25-11 53 YRS

* Formerly published as 07250000 Lee Creek nr Van Buren, AR.

** Average discharge since regulation by upstream lake(s).
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ARKANSAS RIVER BASIN TRENDS IN STEAMFLOW
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MEAN DISCHARGE, IN CUBIC FEET PER SECOND

ARKANSAS RIVER BASIN TRENDS IN STEAMFLOW
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Annual Departure from Median Annual Runoff,
in cubic feet per second (ft%/s) in inches per year

Annual Departure from Median Annual Streamflow,

Annual Departure from Median Annual Streamflow,
in cubic feet per second (ft%/s)

LO

NG-TERM RED RIVER BASIN TRENDS IN STREAMFLOW
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ARKANSAS - OKLAHOMA‘ARKA’NSAS RIVER COMPACT

1972
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~ ARKANSAS RIVER BASIN COMPACT
ARKANSAS-OKLAHOMA, 1972
Appra'vedl :
by t.tre"

ARKANSAS RIVER COMPACT COMMITTEE

. FOR ARKANSAS: ' FOR OKLAHOMA:

'S:Keith Jackson = Glade R. Kirkpatrick. : - -

Committee Member - Committee  Member . .

John Luce . ) Milton Craig

Committee Member . Committee Member
{alternate) S (alternate)

"FOR UNITED STATES OF AMERICA:

_Trigg Twichell
Federal Representative and Chairmen of Committee -

Atteste.

Willard B. Mills

Secretary

March 18, 1970
Revised Ma_rch 3. 1972

Office of Representative, United States 300 E. 8th St., Austin, Tex. 78701 - _ 129
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PREFACE

Tn 1955, the Congress of the United States-by'Public. Law 97, Bltn
Congress, lst Session, granted-qonsént to the Staﬁe$ of Arkansas and
Qkiahomé to negotiate and enter into a Compact for the apportiéﬁment
of the waters of.the'Arkapsas-River'and its:tributaries between the
tﬁo States. With this authorization éhd'the appointment of a Federal
Representative to act as Cﬁaifman, the States cfeated the Arkéhséé-
Oklahome Arkansas River Compact Committee on Ma"r"ch 1k, 1956, for the
pdfposg of drafting a prﬁpqsed Cpmpact‘for the appbrtibnment'of the.
waﬁers of fhe Arkansés Ri&er and ;fs tributaries as they dffect'fhose
States. |

- From the beginning thé Comittee was dei;beréte.ip its.operatiohé.
Twé'impo;taﬁt'é&ﬁcommiftees:Aéhginee%iﬁg.énd'legél, Wére”aﬁpoiﬁtea éarly;
for the purpose of assemﬁling, analyzing,-and inferéreting esséntial-
éngineefing_ﬁndAlegal,data needed by'the_Compagt Committee;‘

The eﬁginsefiﬁg sﬁbéommiﬁtee_madé hydroLogié éfudies which wefe
utilized in determining tha£ portion of the Arkansas_River Basin that
should bé covered by the interstate Compact, analyzed the quantity,
quality, and_mgdé_of occurrence of thg,water<resourg§s pf the:area'in~,
-q{;éétioﬁ'- ana.'iuaa'el 'lor'ig.-’ra.an.ge' estimates of"tlhl'e- qﬁa‘nt‘it’ie‘s"?df water ﬁnaﬁ |
would be needed by the Stateé in future years{_recognizing existing
watér rights and wétér uses. | |

The legal committee researched exiéting Interstate Water Compacts
and continuously adviéed the Compact Committee on legal matters that

related to Compact hegotiations.
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The work of these subcommittees'and their reports vere invaluaole
to the Compact committee_in reaching,its’unanimoms agreement of the
proposed Compact. o |

The Federal.Representative emﬁloyed a consulting engineer in the-
fmeld of'inﬁerstate oompacts, and.feceived 1egal eouhselvfrom the U.S.
Department of Justice on maﬁtersAthat mefe of ponce;n to tﬁeeFederal
agenoies.

'The Arkansas River Compact Committee approved its first formal -

interstate Compact draft March 16, 1970.

The State of Arkansas ratified this Compact draft through its
Aet Wo. 16 1971 as: passed by the Arkansas General Assembly and SLgned
by Governor Dale Bumpers, January 26 1971. |

“The- State of Oklahoma ratlfled the lnterstate Compact draft through.~

H B. No. 1326 as passed by the Oklahoma Leglslature and signed by

'Governor David Hall, Aprll 2& 1971. This ratlflcatlon, however,

carried the follow1ng amendment

"SECTION 2. This ratification is subject to the State
of Oklahoma and -the State of Arkansas, acting through their
duly authorized compact representatives, amending said
‘Arkansas River Basin Compact' in the particulars as set
forth hereinafter, and further, that ratification of said

. amendment of said compact by the Legislature of the State
' -.of Arkansas Sald amendment belng expressed as follows

"The follow1ng language shall be added to Article VI,
‘Section A of said compact, to-wit: 'Provided however that
nothing contained in this compact or its ratification by
Arkansas or Oklshoma shall be interpreted as granting either
State or the parties hereto the right or power of eminent
domain in any manner whatsoever outside the borders of its
own state,'"




February 17, 1972,

- The Arkansas River Compact Committee unanimously approved the

Oklahoma amendment as an'appropriate'clarification statement in the

- Compact, The Federal member of the Committee was formally advised

that the Federal agencies had no objections to this amendment.

- The State of Arkansas adbpted the State of Oklahoma's amendment

to the Arkansas RiverVCompact draft through Act No. 4O, as passed by’

the Arkansas General Assembly and signed by Governor- Dale Bumpers,

‘The Arkansas River Basin Compact, Arkansas-Oklahoma, 1972, as -
revised March 3, 1972, contains the amendment as approved by both
States and corrections of typographical errors found in the

March 16, 1970 draft.
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ARKANSAS RIVER BASIN COMPACT
- ARKANSAS -OKLAHOMA, 1972

- : with ,
SUPPLEMENTAT, INTERPRETIVE. COMMENTS
Prepared by the Compact Committee

Compact

The State of Arkansas and the State of Oklahoma,
acting through their duly authorized Compact represent-
atives, S, Keith Jackson of Arkansas and Glade R. '
Kirkpatrick of Oklahoma, after negotiations participated
in by Trigg Twichell, appointed by the President as the
representative of the'United States of America, pursuant
to and in accordance with the consent to such negotations
granted by an Act of Congress of the United States of.
America (Public Law 97, 8bth Congress, lst session),

-approved June 28, 1955, have agreed as. follows respect-
ing the waters of the Arkansas River and its tributaries:

Comment

~ On November 25, 1969, the authorized representatives of the States

,bf Arkansas and Oklaﬁoma approved theblapguége of a draft éf a'Combéct.

Irelatihg to thé apportionment df the waters of the Arkansas River Basin

 originating in the two States between Muskogee, Oklahoma, and Van Buren,

Arkansas; including Spavinaw Creek, a tributary to the Grand River up-

stream from Muskogee ; and except the Canadian River above Eufauia Dam,

a tributary to the Arkansas River between.MQSRdgge‘and'Van Burén.

_1 Thé CQm§aot'is the reéulthf neggtiatidnslbetye¢n thé parties over
a'pefiqd.of‘yeafé. -Tﬁe C5m§aéﬁ-ééﬁmit£eéjhad'thé'coqpératiog>énd“aﬁvicé
of all intereéted Federal agencies, including the counéel'of represent-

atives of the United States Department of Justice. Its activities were

‘supported by thé water resources agencies of the States. In addition,

_extensive studies weré,,,condl.i.Ciced,' for the benefit of the Committee by

the engineering departments of the University of Arkansas and Oklahoma

. 8tate University qnder the federal Water Resources Research prograi,
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These interpretive comments on:the approved draft of November 25;
1969, heve been prepared‘so that members of the‘respectiﬁeilegislatures,
congressional committeeeblFederal egencies, and eubsequent'Compact admin-
istraﬁors might be fully appraised of the,ietent of'the Comﬁacg negotia-~

ting Committee with regard to each Article of the Compact.

ARTICLE I

~ Compact

- e

The major ﬁurpoées of this Compact“hre:

A, To promote 1nterstate comlty between the States of
Arkansas and Oklahoma;

B. To provide for an equitable apportionnient of the
waters of the Arkansas River between the States of
Arkansas and Oklahoma and to promote the orderly

_ development thereof

C. To provide an agency for administering the water
.apportionment agreed to herein;

D. To.encourage- ﬁhe maintenance of an active pollution
’abatement program in each of the two States -and to
seek the further reduction of both- natural and man-

made pollution in the waters of the ‘Arkansas Rlver
Basin; and

- BE. To facilitate the cooperation of the water admin-
istration agencies of the States of Arkansas and-
Oklahoma in the total development and management
of the water resources of the Arkansas River Basin.
Comment

Article I is self-explanatory.

ARTICLE II
Compact.A
- As used in this Compact:—

——— - . - A. The term-"State" means either State signatory hereto
and shall be construed to include any person or
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persons, entity or agency of either State who,'by reason

. of official responsibility or by designation of the Gov-

ernor of that State, is acting as an official represent-

~ative of that State

The term ”Arkansas-Oklahoma,Arkansas River. Compact Com-
mission," or the term "Commission' means the agency .
created by this Compact for the admlnlstratlon thereof,

The term ”Arkansas River Basin" means all of the drain-
age basin of the Arkansas River and its tributaries from -

- & point immediately below the confluence of the Grand-

Neosho River with the Arkansas River near Muskogee,
Oklahoma, to & point immediately below the confluence
of Lee Creek with the Arkansas River near Van Buren,
Arkansas, together with the drainage basin of Spavinaw
Creek in Arkansas, but excluding that portion of the
drainage basin of the Canadian River above Eufaula Dam.’

The term "Spavinaw Creek Sub-basin" means the drainage
area of Spavinaw Creek in the State of Arkansas.

The term "Tllinois River.Sub-basin" means the drainage
‘area of Tllinois River in the State of Arkansas.

" The term "Lée Creek Sub-basin" means the drainage ares

of Lee Creek in the State of Arkansas and the State of
Oklahoma.

The.term "Poteau River Sub~basin" means the drainage
area of Poteau River in the -State of Arkansas.

The term "Arkansas River Sub-basin" means all areas of
the Arkansas River Basin except the four sub-basins de-
scribed above.- :

.The term 'water year'" means a twelve-month period begln—
nlng on October 1, and endlng September 30.

'jThe term ! annual yleld” means the computed annual gross

runoff from any specified sub-basin which would have
passed any certain point on a stream and would have orig-
inated within any spe01f1ed area under natural conditions,
without any man-made depletion or accretion during the
water year.
.The term "pollution"” means contaimination or other alter-
ations of the physical, chemical, biological or radio-

gaseous, or solid substances into any waters which creates

or is likely to result in a nulsance,AQr_yhlch renders or.— — ..

vﬁlogicalAproperties—of water- or the discharge of-any liquid,”

5
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+ is likely to render the waters into which it is dis-
charged harmful, detrimental or injurious to public
health, safety, or welfare, or which is harmful,det-

 rimental or injurious to beneficial uses of the water.

Comment

This is the Article of spec1flc deflnltlon of terms as they apply
to this Compact
Subsections A and B are self-explanatory.

Subsection C defines the "Arkansas River Basin" as it pertains to

“this Compact. (See figure 1). It lsolates that portlon of the over-

all Arkansas River drainage basin in which the States of Arkansas and

. Oklahoma are primarily and muﬁually concerned. All of the area above
the gaging Station on the main stem of the Arkansas River near Muskogee,

':uOklahoma and “the. Eufaula Dam in the Canadlan Rlver except the. Spav1naw

Creek B351n in the State of Arkansas, has been excluded from con51der—

ation.

" The intent of the Committee hasg béenfﬁd'déal_ﬁith the water orig-

_5inating within the area delineated by this definition and no attempt -

has been made td define'the rights, if sny, of eithéf Stste in wsters
originating 'outside the defined area which might- flow into and thrbugh :
the area in the’ maln stem of the Arkansas Rlver or the Canadlan Rlver
o Waters of the Arkansas Rlser Ba51s orlglnatlng above Muskoéee andxp
Eﬁfaula Dam have been allocated in part by Compacts between the States
sf Kansss-and bklshoma, and in the upper reaches of'the basin between

the States of Colorado and Kansas. The State of Arkansas was not a

party to either of those Compacts, and the State of Oklahoma was not

a party to the Colorado-Kansas Compacﬁ. Waters originating above




’Eufaula‘Dam have been'alloééted in bart by Cémpacﬁ betﬁéen the States
of New Mex;co; Oklahoma'andATexas; aﬁd the State of Arkansaé was. not a
party to that Compact; |

Both States'reqognize that-storage hés been cépstructed“in the
State.of Oklahoma, éboﬁé Muskogée for thé impounding and release df

“water toiéid.navigation in both theVStatés>of Okiahoma’and'ArkansaS3

and that such:watefs will in whdle or in part flow.through_the Compact
area., IfAis fecognized also that ﬁower reieases from resexrvoirs ﬁpn.
stréam of.Muskogee will fléw £hf6ugh the,Comé;ct area in the main Stem_
of the Arkénsas River, and’ may be subject to divefsions aﬁd/or impound -
ment and:uée in either State. FloOd.control feleases from upstream
rgserfoirs will fall in fhe samevcatégory as power releaées.

Thé'é}ainége:éféa'in'fhe State of ArkanéaS:Qf,SpaVinaw*Creék; a
tffbutarj of.tﬁé_NeoshﬁARivér,uhas been>inclﬁdedvin this Coﬁpact‘area.

The portiQn of Spavinaw Creek Basin lying in thé State of Oklahoma vas

) included_ih:the'physical delineation of the Grand—Ngoshb Biver Basin
in'the Kansas—Oklahoma Arkansas River‘Basin-Comﬁéct. *In the Kansas-

Oklahoma Compact, Spavinaw Creek was excluded from the cqnservatibn
storage limitaﬁion érovisions_which wvere the basis of that Compact;

Aif.Thé;Spayinaw!Creek Sub ba31n haq been 1ncluded in thls Compact
e&én ﬁﬁouéﬁ iﬁ‘ié not dlrectly trlbutary to the rest of the Compact
érea, because (l) the headwaters are in the State of Arkansas and the
stream flows inté'the Staﬁe of Oklahoma as is the case with all the
ofher tributaries under cbnsideration; (2) the rights of the State'pf
Arkansas were not cohsidered in the'Kahsas—Oklahoma Compact‘ and

- ~4747¥~7—AMf4;—~inierest in-water- supply of the- strean1‘,\ 47—~—7744~¥w~»ﬂﬂfmmrf—A;ua—;—A——---
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The lower cuﬁoff-point of the Compact area has been placed imme-
diately below the'confluence of Lee Creek with the Arkensas River near
Van Bureh,_Arkahsas; Lee Creek is éhe fartﬁest downstream £r#butary:
haviﬁg heedwatere>in ﬁhe State of Arkansas'end flowing inpo the State
of Oklahoma, It re-enters tﬁe State of Arkansas aﬁd flqﬁs into the
Arkansas River,iq ﬁhat(étete.. There is iﬁterest in the Vap.Buren—_
Fort Smith area in Lee (reek as a‘source of municipalvwater suppl&.

Subsections D through H define the variees_sub~basins which, for

- purposes of this Compact, have been designated on Spavinaw‘Creek,

‘Illinois River, Lee Creek and Poteau River, as well as for the Arkansas

River main stem.. These sub—basins differ fromrthe sub-basins outlined
in the Report of the Englneerlng AdVLSory Commlttee dated January 1969,
except for Lee Freek Sub—ba51n Wthh remalns con51stent Wlth the orlgu

inal report. It.else differs from ‘the Engineering Committee's”original

-recommendations to the Compact Committee_concerning the delineation of -

_sub-basins. - (See figure 1):

Subsection I is self-explanatory.

Subsection J defines "annual yield," which is a term basic to the

;allocations of tﬁislceﬁpect It refers to the runoff orlglnatlng w1th—

. in any ares and. whlch would occur - undexr’ unaltered natural condltlons

i.e., where there would ‘be no art1f1c1al man -made depletlons of, or add-

itions to, the original supply and no regulatlon of that supply

The only t;me thls could be measured absolutely would be before any

facilities to utiliie, import or impound water were constructed. After

- the first such facility is introduced, the measurement becomes something

jmation relative to 'h‘csﬁ'a”c“curaté}__y depletions can be éo'mput'ei



- - ———  Basin: ————

and their ratio to water yield. An excellgnt,opportgnityAexists'in
this Compact area to eétablish relatidnship of "annual yield" andvrun-
off at key poiﬁts or with.prééipitation, or é combination of ruanf.

- and precipitation. This is true siﬁce depletions are sﬁall in‘réla~
tion to the average yield of bhis baéip._

Subsection K is self-explanatory.

© ARTICLE I1IT
Compact - T
A, The physical aﬁd other conditions peculiar‘to the Arkansas'
River Basin constitute the basis of this Compact, and
. neither of the States hereby, nor the Congress of the
United States by its consent hereto, concedes that this

Compact establishes any general principle with resPect
to any other lnterstate stream,

.EB.>”By thls Compact ‘neither State 51gnatory hereto is re-
linguishing any interest or right 1t may have with respect

to any waters flowing between them which do not originate
_in the Arkansas River Basin as deflned by this Compact

- Comment
| V,Subsgétibn A cénfifﬁs ﬁhe‘prinéiﬁlé;tﬁét eécﬁ:Comfacf area has
its-6wn special prdblems and‘solutions thereﬁo, and cannot provide
per'se the solutions for other compacting afeas;

‘_ Subsectlon B is an afflrmatlon of the. prlnulpie of equltable

‘apportlonment between States of” the water of 1nterstate Streams

(Kansas v. Colorado, 206 U.S. 46; Colorado v. Kansas, 320 U.S. 383),

ARTICLE IV

Compact

" The States of Arkansas and Oklahoma- hereby ‘agree-upen—the —

follow1ng apportionment of the waters of the Arkansas River
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A. The State of Arkansas shall have the right to develop
and use the waters of the Spavinaw Creek Sub-basin
subject to the limitation that the annual yield shall
not be depleted by more than fifty percent (50%).

B. The State of Arkausas shall have the right to develop
and use the waters of the Illinois River Sub-basin sub- -
- ject to the limitation that the annual yield shall not
be depleted by more than sixty percent (60%).

C. The State of Arkansas shall have the right to develop
and use all waters originating within the Lee Creek
Sub-basin in the State of Arkansas, or the equivalent
thereof. '

D. The State of Oklahoma shall have the right to develop
and use all waters originating within the Lee Creek
Sub-basin in the State of Oklahoma, or the equivalent
thereof.

E. The State of Arkansas shall have the right to develop

. and use the waters of the Poteau River Sub-basin sub-

ject to the limitation that the annual yield shall noﬁ
‘be depleted by more. than 51xty percent (60%)

F. The_State of Okiahoma shall have the right to dé&élop '
- and use the waters of the Arkansas River Sub-basin

subject to the llmltatlon that the annual yield shall
not be depleted by more than sixty percent (60%)

“Comment
This Afticle apportioﬁs the aveilable water resources of the Basin
:between the two States. Althodgh'large quantities of'good quaiity water

are avallable in the Ba81n, flows fluctuate w1dely, end prov1sxons for

;'storage will be essentlal £0- any substantlal development of water use,

The record ofJCompactrnegotlatlons will show that early con51der;
ation was given to the possibility of writing a compact based on &allo-
~cation of conservation storage. Near the end of negotiations and after

careful deliberation and study, the consideration of consefvetion stor-

agé allocations was dropped &nd it Wi agreed to make_allocatiocrs on” "

. - the basis of percentages of annual yield. e



It is realizedgthat“prObiems of deficienﬁvlow flows presently
. exist and will no_doubt continue in the future. Base fioWs.of trib-
“utary streams in the Baein are‘generaiiy Tow and'most streams recede
to no flow during dry pefiods. It is antlclpated that future devel-
]opments of storage fa0111tles will prov1de for ‘low flow augmentatlon
but lt is considered 1nfeasxble to. spe01fy ninimum flows for any
st;eam system. 'Releese of flows.from the system of major reservoirs
presenﬁly ooﬁstructed and:ﬁlanned for flood control, hydroelectric
power and na&igation should*aesure the maintenance of.edequate flows
Ahhroughout the main etem of the Arkansas River inAthe'Compact area.

The percentages of annuallfiows apportioned between the Staﬁes
ere based on the assumptions that theA”upstream”.Stete should gen-
e%eliy hevevfirst.cell_oh available waﬁefs,.”Eng;neering'stodieef'
have shown it is éenerally.infeaeiole to develop over sixty percent
(60%) of the long-term yield of any Basin in this area;

.V,Theidivision of wete; is on the basis ﬁhet fort§ percent (L0%)

| of the annual yield would be delivered from the ups'tl_«é:an; State.
Exceptions to ﬁhis have been made in the_caées of Spavinew and Lee .
- Creek ﬁaeins

'I‘he Clty of Tulsa. has developed 96 OOO acre~ feet of conserva—‘
tlon storage on lower Spav1naw Creek in the State of Oklahoma for
municipal water supply. These reservoirs collect flows.from 386
square miles, of which 120 square milesAare in the State of Arkansas.
In>recognition gf these existing developments, it was agreed to-limit

~ the State of Arkansas allocatlon to. flfty percent. (50%) of the. annualw

| yield from the area in that State
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Compact.

The Lee Creek Basin roughly parallels the Arkansas-Oklahoma state- -

line. The drainage area is approximately sixty percent (60%) in the

State of Arkansas and forty percent (40%) in the State of Oklahoma.

© The main stem rises in fhe State of Arkansas, but'some small.tfibu;
"taries 1n the upper reaches rise in the State of Oklahoma and flow

'”lnﬁo the State of Arkansas. The main stem first crosses the Arkansas-

Oklahoma stateline at mile 2h 6 and then flows back into the State

of Arkansas at mile 9 O, crossing and recr0551ng the statellne until

—

entering the State of Arkansas for the last time at mlle T. 6 This

watershed is an excellent source of water for the Fort Smith metro-

-politan area., including nearby areas in the State of Oklahoma, and

‘for which there is a large potentlal need for future water supplles
In order to permlt the full development of thls Ba81n 1t was-agreed"
that waters of thls Basin be allocated on the basis of origin. This
w1ll permlt elther State to fully develop, use and consume a quantlty
of water equal to the total annual yleld of ‘the. Lee Creek Basin in
each Statel | |

Each State recognizes fhat waters are now_belhg transnorted fr@n

one basin to another and that these transbasin diversions could in-

-'crease'in the’future.' It 1s also recognlzed that such transba51n

dlver81on of water is a charge agalnst the apportlonment to .the re-'

spective States.

ARTICLE V

A. On or before December .3l of each -yeazr,— followlng “the———"=

effective date of this Compact the Commission shall
determine the stateline yields of the Arkansas River -
Ba81n for the prev1ous water year




"B. Any depletion of annuval yleld in excess of that allowed
by the provisions of this Compact shall, subject to the
control of the Commission, be delivered to the downstream
State, and said delivery shall consist of not less than
sixty percent (60%) of the current runoff of the basin.

C. Methods for determining the annual yield of each of the
sub-basins shall be those developed and approved by the
COEMlSSlOn.

Commenfs

Subsectlon A prov1des for the computatlon of "annual yield" bvefore

the end of the calendar year, whlle the computatlon itself is based on

" data aNailable for the water year ending September 30 of that same

calendar year., This means that necessary hydrologic data (such,as'

stream flow, water quality, precipitation, etc.) will be required in

less than three moﬁths after the end of the‘water year.

. Sﬁbeeepion-B'provides‘forpédjdefment.of annual deplepions'soAtﬁaf
a depletion in ercess ofithe allocation:to'either State during»the pre-
vious water year shall be delivered (restored to the downstream.State)
as soon as practlcable con81stent w1th proper water management

. It is anticipated that eacthtate should control its water manage-

‘ment so that consumptlve«use depletlons will not exceed its allocatlon.
‘Excess stream-flow depletlons, whlch would be a w1thhold1ng of water by

':_any-means,(consumptlve uses or. storage) could p0531bly occur in low

yield years, but could be_made up in subseguent perlods of high runoff.

No provisions are made in this Compact for credits for over-deliv-

~eries nor for continuing debits for under-deliveries. As a practical

S

manner the water resources of the area are of such a magnitude, and

~the pny31caL condltlons,llmltlng storage facilities are such that com-= -

- 7r~47,rr“pletefutilization~ei4%he—a%leeatedwquantities—migh%wneverwbemreaeh@&r
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V Compact

The allocations are of such magnitude in relation to these factors that
the States essentlally w1ll be unrestrlcted in the control and use of

the water resources of the Compact area. The Compact does, however

vprotect agalnst the pOSSIblllty of elther State encroachlng upon the

rlghts of the other at some future tlme when maximum utlllzatlon could

be_approached. (There is'a_distinct possibility in this area that such

a condition might neter oceur). Or, in a period of extreme drought it

would prov1de an eqpltable dlstributlon of a llmlted water supply
Subsection C is intended as a dlrectlve for determlnlng annual

yield. . Appendix I attached to these comments outlines procedures for

- this purpose. -Present depletions are small in relation to the orig-.

inal yield and an opportunlty exists to establish correlations of
yleld at agreed to p01nts in both States As developments occur in )

the future, it may be necessary to reflne procedures and meke arrange-

‘ments for the collectlon of additional basic data.. It is ant1c1pated

that a technical sdvisory group will be available to the Commissiom
and will'deveiop adequate procedures and make recommendations for

the collection of necessary basic data as required for the proper

'édministration'of the - Compact.. }

- ARTICLE VI

‘A. Fach State may construct, own and operate for its
needs water storage reservoirs in the other State;
© provided, however, that nothing contained in this
Compact or its ratification by Arkansas or Oklahoma
shall be interpreted as granting either State or

the-parties—hereto—theright—or-power—of—eminent - e
domain in any manner whatsoever outside the borders
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B. Depletion in annual yield of any sub-basin of the
Arkansas River Basin caused by the operation of any
water storage reservolr either heretofore or here-
after constructed by the United States or any of its
agencies, Instrumentalities or wards, or by a State,
political sub-division thereof, or any person or
persons shall be charged agalnst the State in which
the yield therefrom is utilized. '

C. Each State shall have the free and unrestricted right -

to utilize the natural channel of any stream within

the Arkansas River Basin for conveyance through the
other State of waters released from any water stor-
.age reservoir for an intended downstream point of
diversion or use without loss of ownership of such

" waters; provided, however, that-a reduction shall

be made in-the amount of water which can be with-.
drawn at point of removal, equal to the transmission
losses, ' '

Comment

This Article recognizes the possibilities'of special problems‘ariSing

a and sets forth general prov151ons for handllng some of these problems

In Subsectlon A, the Commlttee recognizes that storage ‘capacity may

- be constructed by one State in the other and that therCompact creates no

.bar to such construction. Each State either'individualiy or the.tﬁo

States jointly, may construct, own and operate for thelr needs water
storagevreservoire in either State.
Subsection B makes it quite clear . that depletions resﬁlting from

storage constructed at any p01nt in the Ba51n by the Unlted States the=

‘ States or 1nd1v1duals shall be charged agalnst the State in whlch the

benefits of the depletion are realized. Although the Compact is silent
as to what part the Commission might take in the event that storage is

constructed in Sne State for the benefit of the other State, it is the

view of the Committee that such matters would be worked out etrState_m_M__rmrw

levellso long as the provisions of the Compact are complied with.




Subéection.c allows either State £o use the,channel ae a conveyor
te transpoft vater from a structqre in one State tp,a point in the other
State where iﬁ can be used, The only restrietion‘is theﬁ'a carfiageeor
transmission loss Wlll be charged agalnst the State ut11121ng ‘the natural
channel in the other State. The amount of such Lransm1s51on loss w1ll be

'determiﬁed by the Compact Commission wheneyer the need arises.

7

ARTICLE VII

Compact
The States of Arkansas and Oklahoma mutﬁally agree to:

A. The principle of individual State effort to abate
man-made pollution within each State's respective
borders, and the continuing support of both States
in an active pollution abatement program;

B. :The cooperation of the appropriate State agencies
in the States of Arkansas and Oklahoma to investi-
gate and abate sources of alleged interstate pollu-
tion within the Arkansas River Basin; .

C. Enter into joint programs for the identification and
control of sources of pollution of the waters of the
Arkansas River and its tributaries which are of inter-
State 51gn1f1cance

D." The principle that neither State may require the other
to provide water for the purpose of water quality con-
trol as a substltute for - adequate waste treatment

. 'Utlllze the prOVlSlonS of all,Federal and State’ water
' - pollution laws and to recognize such water quality
standards as may be now or hereafter established under
the Federal Water Pollution Control Act in the resolu-
tion of any pollution problems affecting the waters of
the Arkansas River Basin.

- Comment : s

The States recognlze that there is no serious interstate pollutlon

problem in the Basin at present and that the States are Obllgated to
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whatever means is available to them. An important provision is that

neither State may require the other to provide water for the purpose

of water quality control as a subhstitute for adequate waste treatment.v

Through active pollution abatemenﬁ programs the States hepe to.
avoid the coﬁflict over future problems, but have'previded that,.if
necessary, they may utilize the prov151ons of the Federal Water Pol-
lutlon Control Act in cases whlch cannot be resolved within the pro--

visions of the Compact.

ARTICLE VIII

Ccompact

A, There is hereby created an 1nterstate admlnlstra-
~ tive agency to be known as the "Arkansas-Oklahoma
‘Arkansas River Compact Comnission.” The Commission
shall.be composed.of three Commissioners.represen- .
' ting the State of Arkansas and three Commissioners.
representing the State of Oklahoma, selected as
provided below; and, if designated by the President
or an authorized. Federal agency, one Commissioner
representing the United States. The President, or
the Federal agency authorized to make such appoint-.
ments, is hereby requested to designate a Commis-
sioner and an alternate repreésenting the United
. States. The Federal Commissioner, if one be desig-
. nated, shall be the Chairman and presiding officer
- of the Commission, but shall not have the right to -
vote in any of the dellberatlons of the Comm1881on.

B. -One Arkansas Comm1881oner shall be the Dlrector of
"the Arkansas Soil and Water Conservation’ Comm1551on
or such other agency as may be hereafter reSpon51ble
for administering water law in the State. The other
two Commisgsioners shall reside in the Arkansas River
drainage area in the State of Arksnsas and shall be
appointed by the Governor, by and with the advice
and consent of the Senate, to four-year staggered
terms with the first two Commissioners being ap- .
pointed simultaneously to terms of two (2) and

four (4) years, respectlvely

i
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One Oklahoma Comm1581oner 'shall be the Director of the
Oklahoma Water Resources Board, or such other agency as
may be hereafter responsible for administering water

law in the State. The other two Commissioners shall
reside within the Arkansas River drainage area in the
State of Oklahoma and shall be appointed by the Governor,
by and with the advice and consent of the Senate, to
four-year staggered terms, with the first two Commis-
doners being appointed 31multaneously to terms of two (2)

~ and four (&) years, respectlvely

A maJority of the Commissioners of each State and the
Commissioner or his alternate representing the United
States, if they are so designated, must be present to
constitute a gquorum. 1In taking any Comm1551on actlon,'

- each signatory State shall hav& a single vote repre-
‘senting the maJorlty opinion of the Commissioners. of

that State.

In the case of a tie vote on any of the Commission's
determinations, ordérs, or other actions, a majority
of the Comm1551oners of either State may, upon written
request .to the Chairman, submit the question to arbi-

- tration.. Arbitration shall not be compulsory, but.on
-the event of- arbltratlon, there shall be three arbl-

trators:

(1) One named by resolution duly adopted by the
Arkansas Soil and Water Conservation Commis- -
sion, or such other State agency 'as may be

~ hereafter respon81ble for admlnlsterlng water
law in the State of Arkansas; and :

~ (2). One named by resolution duly adopted by the

Oklahoma Water Resourcés.Board, or such other
State agency as may be hereafter ‘responsible
for administering water law in ﬁhe State of
.Oklahoma, and : '

(3) The thlrd chosen by the two arbltrators who

are selected as provided above.

If the arbitrators fail to select a third within
sixty (60) days following their selection, then he
shall be chosen by the Chairman of the Commission,

The salariés and pérsonal expenses of each Commissioner

shall be paid by the Government which he represents,

Al -other-expenses which are incurred-by the Commission
incident to the administration of this Compact shall be

borne equally by the two States and shall be paid by the.. .-




Commission out of the "Arkansas-Oklahoma Arkensas River -
Compact Fund," initiated and maintained as provided in
Article IX(BS( 5) below. The States hereby mutually agree
to appropriate sums sufficient to cover its share of the
expenses incurred in the administration of this Compact,
to be paid into said fund. Disbursements shall be made
from said fund in such mammer as may be authorized by
the Commission. Such funds shall not be subject to the
audit and accounting procedures'of the States; however,
all receipts and disbursements of funds handled by the
Commission shall be audited by a qualified independent
public accountant at regular intervals, and the report
of such audit shall be included in and become a part of
the annual report of the Commission, provided by Article
IX(B)(6) below. The Commission shall not pledge the
credit of either State and shall not incur any obliga-
tions prior to the avallablllty of funds adeguate to
meet the same. :

Comment

" This Article creates the administrative agency which will admin-

1ster the terms of thls Compact after 1t becomes effectlve through

:ratlflcatlon by the States and approval by the Congress The provi~‘

81ons are SLmlla: to those adopted in a number of other interstate

 stream compacts.

The Afticlé'provides for fhree members for each of. the signatory

- .States as-Commission members and staggers the terms of those members in

order to insure some degreé of continuity in its membership.

_ qusection.D defines a guorum and:provides_thgt-eaqh_State shall

in cohducting the business affairs of the Commission. '
Subsection E sets forth arbitration procedures for the Commission
in the event of;a tie vote on important matters. Arbitration is not to

be compulsory but is provided in the event that some matter of éxtpeme

‘have only one vote which represents the majority decision of each State

concern to one of the States requires such action.
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-Bubsection F sets fofﬁh the procedure for paying the salaries ang
expenses of the Commissioners and costs incurred by the Commission in
the administration of the Compact. This subsection together with

Article IX(B)(S) creates a Compact fund which is essentlal to flex1_

bility of operation. It also prov1des for &udltlng procedures and

the report of such audit. o o

 ARTICIE IX
Compact - ~ o .
“A. The Commission shall have the power.to;

_(l) Employ such englneerlng, legal, clerlcal and -
other personnel ss-in its judgment may be heces-
sary for the performance of its functions under
this Compact;

(2) Enter 1nto contracts with approprlate State or
. " Federal agencies for the collection, correlatlon
and presentation of factual data, for the main-
tenance of records and for the preparation of
reports -

(3) Establish and’ malntaln an office for the conduct
' of its affalrs

(4) Adopt and procure a seal for its official use;

(5) Adopt rules and regulations governing its opera-
tions. The procedures employed for the admin-’
istration of this Compact shall not be subject

to any. Administrative Procedures Act of eiﬁher _
State, but shall be subject to the provisions ..
hereof and to the rules and regulations of the
Commission; provided, however, all rules and
regulations of the Commission shall be filed
with the Secretary of State of the 51gnatory
States;

6) Cooperate with Federal and State agencies and
political subdivisions of the signatory States
in devaloping principles, consistent with the

provisions of this Compact and with Federal and

State pollcy, for the storage and release of




water from reservoirs, both existing and future
w1th1n the Arkansas Rlver Basin, for the purpose
of assurlng their operation in the best lnterests
of the- States and the Unlted States

' Hold hearings and compel the attendance of wit-

nesses for the purpose of taking testivony and
receiving other appropriate and proper evidence
and issuing such appropriate orders as it deems
necessary. for the proper administration of this
Compact, which orders shall be enforceable upon

the request by the Commission or any other inter-

ested party in any .court of competent Jjurisdiction
within the county wherein the subject matter to
which the order relates is in existence, subject

. 1o the" right of review through the appellate courts

of the State of situs. Any hearing held for the
promulgation and issuance of orders shall be in
the county and State of the subgect matter of" said.

" hearing;

Make and flle off1c1a1 certified coples of any of.

its findings, recommendations or reports with such
officers or agencies of either State, or the United
States, as may have any- interest in or Jurlsdlctlon”
over the subject matter. Flndlngs of fact made by

‘the Commission shall be admissible in evidence and

shall constitute prima facie evidence of such fact
in any court or before any agency of competent

Jurisdiction.” “'The making of . findihgs, recommend-
atlons, or reports by the Commission shall not be

& condition- precedent. to instituting or maintaining .

any action or proceeding of any kKind by a signatory
State in any court, or before any trlbunal agency
or officer, for the protection of any rlght under
this Compact or for the enforcement of’ any of its

provisions;

NON

Secure from the head of any department or agency:
of +the- Federal or State government Such informa-
tion, suggestions, estimates and statistics as

i1t may need or believe to be useful for carrying
out its functions and as may be available to or
procurable by the department or agency to which
the request is addressed

Print or otherwise reproduce and distribute all

of its proceedings and reports; and

Accept, for the purposes of this Compact, any and

all private donations and gifts and Federalngah+°

“of money
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B.  The Commission-shall:

(1) Cause to be established, maintained and operated
such stream, reservoir or other gaging stations
as may be necessary for the proper admlnlstratlon
of thls Compact;

(2) ‘Collect, analyze and report on data as to stream
. flows, water quality, annual yields and such other
information as is necessary for the proper admin-
‘lstratlon of this Compact ;

(3) Continue research for developlng methods of deter-
. mining total basin yields;

(k) Perform all other functions required of it by “the
Compact and do all things necessary, proper or
convenient in the performance of its dutles there-
under;

(5) Establish and maintain the "Arkansas-Oklahoma -
Arkansas River Compact Fund," consisting of any
and all funds received by the Commission under

- the authority of this Compact and deposited in
‘one or more banks quallfylng for the deposit of.
'publlc funds of the signatory States,

(6) Prepare and submit an annual report to the Governor
of each signatory State and to the President of the
United States covering the activities of the Commis -

- sion for the preceding fiscal year, together with an
accounting of all funds received and expended by ‘it
in the conduct of its work; :

(7) Prepare and submit to the Governor of each of.the
States of Arkansas and Oklahoma an annual budget
COvéring the anticipated expenses of the Commission

. for the follow1ng flscal year, and

(8 Make available to the Governor or any State agency“
of either State or to any authorized representative
of the United States, upon request any information
within its posse551on. -

‘Comment

Article IX'sets forth the powers and duties of the administrative

Comm1881on.__IL_anMLdes_ihemCommlss1onmw1th the necessary. latitude-and

flexibility for carrying out the provisions and purposes of the Compact.
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| Subsection A enumersates the powers of fhe Commission'while Subsec«
"tion B sets oqt certain specific duties of the dommission. Other duties
not specifically stated in Subsection B are implied in the inherent pewers'
- granted in Subsection A. . |

Sﬁbsection A(2) enabies the Commission to obtain data ﬁhieh is im-
portant to the Commission‘s work ana’findingsg AMeet of ﬁhe'data'usefel
~to the Cemmiesion vill Be éathered by other agenciesﬂ_ However, there
could be times when necessary -engineering or other data is net gathered
by eny other agency, and it might befdesirabie for the Commission to
- coilect the data.

Subsection A(6) givee'the Cdmﬁissiohithe power to cooperate directly
eﬁd closely with.Federel agencies in its administretive aetivities as
they ;elate to ihterstate phasesvof project ppe;atioﬁ._ This“subseetiog#' :
deals‘ﬂifhvail types.ef sééragé'aﬁd releese“of wafer ﬁhether'it is'undef
Federal or State>contrOl Essentlally it glves the Comm1851on the power
~to manage the waﬁer resources of the Basin-in the best possible manner."z
| In Subsectibn A<9)' 'secure" means.that the Commission may obtain
informatioh, of whate%er nature, by request or purchaeeLif neceesary,
and is not iﬁtended to infer that the Commission will have the-power
--to obtaln such information by adverse means from any agency or such
1nformat10n as aﬁy agency is prevented by law from relea51ng It is
not the intent of the subsection that the Commission shall compete with
other data colleeting agencies of either State or Federal government,
but rather thet~the Commission will uﬁilize these available sources to

the extent possible. It is necessary this Commission be given author-

ity to do such work when it is not able to obtain needed information
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SubSecti§ns B(6) and (7)‘provide for aﬁnﬁal reports and annual
buagets_to,be-submitted to the'respectiﬁe Governors of the'signatofy
States and to the President of tﬁe United Stétés, but Qets ﬁé date
for the submissioﬁ of these reports; Therefore, 1t is incumbent upon

' thé_Compact Commiséion té'set such a date in the rules and regulations
.of the-Commissidn Tﬁis provideé some fiexibilityvin the p£6paration
of the annual report permitting the date to be changed if and when it

should become necessary

AL other‘subseétions are self-explanatory.

ARTICLE X
Compact

A. The prov1s1ons hereof shall remain in- full force and
B ceffect until changed or amended by unanimous action -
of the States acting through their Commissioners and
until such changes are ratified by the legislatures
of the respective States and consented to by the
Congress of the United States in the same manner as
this Compact is requlred to be ratified to become
'feffectlve

B. This Compact may. be terminated at any time by the
appropriate action of the leglslature of both 81g_~_.
natory States.

C. *In the'event of-amendment or termination of the

Compact, all rights established under the Compact
shall contlnue unlmpalred ' :

Comment
This Article affirms the rather obvious fact that no action can be
taken to modify the provisions of the Compact without unanimous action

of the States and until the changes are ratified by the legislatures

_and_the Congress.— It also recognizes the right to_terminate by the

' éppropriate action of the States, and.the,protection of vested rights

3
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ARTICLE XTI
ACompact
Nothing in this Compact shall be deemed:
A. To impair or affect the powers, rights or obligations
of the United States, or those claiming under its au-
thority in, over and to the waters of the Arkansas
Rlver Basin;
"B. To interfere with or jmpair the right or power of
either signatory State to regulate within its bound-
~aries the appropriation, use and control of waters
within that State not inconsistent w1th its obliga-
tions under this Compact.
Comment
This Article is a general declaration whereby the States disclaim
any intention of impairing or affecting the powers, rights, or obliga-
' tions of: the Uhited‘Statés, as,théy-apply to.the Arkansgs River Basin: 
It cleaxrly states that the Compact 1is not.intended tO»inﬁerfere

with or impair the rights or powers of either'signatory State to regu-

late the waters within its own boundaries. -

ARTICLE XII

Compact

If any part or application of this Compact should be declared
“invalid by a court of competent Jjurisdiction, all other prov131ons .
and appllcatlons of this Compact shall remain in full force and -
effect.

'

Comment:

This Article is self-explanatory.

 ARTICLE XTII

Compacﬁ

: . ~%%is~€ompac%*shaii"beﬂome*biﬁ&ing—and—obiigatory”when
e jj;itgshaljghgye;been3£atiﬁied@byw$he;iegiSiaturé?o£$é&éh¥u;~47w~%~
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State and consented to by the Congress of the United
States, and when the Congressional Act consenting to
this Compact includes .the consent of Congress to name
and join the United States as a party in any litiga-
tion in the United States Supreme Court, if the United
States is an indispensable party, and- if the litigation
arises' out of this Compact or its application, and if a
SLgnatory State is a party thereto.

"B. The States of Arkansas and Oklahoma mutually agree and
consent to be sued in the United States District Court
" under the provisions of Public Law 87-830 as enacted
© . October 15, 1962, or as may beé thereafter amended.

C. ©Notice of ratification by the legislature of each State
shall be given by the Governor-of that State to the
Governor of the other State, and to the President of
the United States, and the President is hereby requested
to give notice to the Governor of each State of consent

_ by the Congress of the United States.

- IN WITNESS WHEREOF the authorized representatives have exe-
cuted three counterparts hereof each of which shall be and constitute
an original, one of which shall be deposited with the Administrator

' jof General Services of the. Unlted States and one of whlch shall be
forwarded to the Governor of each State.

DONE at the City of  Tulsa ~, State of
Oklahoma , this 3rd day of March , A.D
BT T

‘2
Cdmment

The Committee wishes to stress the importance of this Article. Tﬁe

-+ utilization of the water resources of this Basin is in large part depend-

ent upon storage facllltles. Regulatory works are neéded to control and
to put -the water to use. ThlS ‘area is a smngle unit. w1th1n a larger

area, the Arkansas-Red-White River Basins in which the pattern of devel-

opment has been well established. It is now being and mﬁst_in the future

be aéhieved-laggely with the assistance and cooperation of the United

States government. It is the hope of this Committee that there will‘be

no need to exercise the conmsent authority which Is sought iﬁ“this Article.

‘ As ar practtcai*matter—~however—~shoui&—tntersta£e~lltlgat1©n~alLsc out—of

P
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the Compact or its application in whic.h‘- the United States is an
" indispensable party, no satisfactory 501utlon can be reached unless
.the Unlted States is made a party thereto.,
' The members of the Arkansas—Oklahoma Arkansas River Combact
Commlttee agree March 3, 1972 that tne foregomng %tatement expresses
the intent of the Committee with regard to the draft of the Arkansas-

Oklahoma Arkansas Rlver.BaSLn Compact dated November_ES, 1969.

FOR ARKANSAS : | FOR OKLAHOMA ;

Glade R. Kirkpatrick
- -Committee Member

ommittee‘Member _ C Committee Member
(Alternate) . ~ (Alternate)

/ / N
NP Lapch B
Trigg Tvigﬁell Representative
United States of America

Approved :

swess: me&wo o9l lls

Wlllard B. Mills, Secretary

Milton Craig AN
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AFKANSAS RIVER BASIN COMPACT
ARKAﬁSAS—OKLAHOMA:.
APPENDIX I':
Com@uﬁationan.Annual Yield
Article IT J.of thelArkansas River Compact - Arkanséé~0klahoﬁa
described "annual,yield,” which‘is-a term basic to the allocations
of this ACon'lpac't., Tt refers to the ;;uﬁoff which wouldl occur. frém
any'specified area under uﬁaltered natﬁral anditions - i.e., where
there would be no artificiél'man-made aeplgt;gns of or additioﬁs to
" the original sﬁpply and no fegﬁlation of that supply.
| The only time this‘éould'be meéspred absolutéiy would be before
any facilities to utilize, import or impound water Were'constrﬁbtéd;.
énd_b?férg.aﬁy-Qf_mqnfé,éétiviﬁigsfaltéfe@"fainiéll-runéfﬂ'felatiohs5
Lgnd maﬁégéﬁénﬁ practiqgé; while péssibly éigﬁificaﬁt for épme'areas,
-are difficult to evaluaiqé a;nd wil‘l ve disregarded, at this jt._ime , in
/the'computatiéns to mee£ thé'reéuiréments_fér the adminisgration’of'
-this Coﬁpact. The aécufacy of annual-yield deﬁérminations_will be
'fdepéﬁdeﬁt upon how accﬁraﬁely aepletions, ané their ratio ﬁo total
watef yield, can be,computed.j Fortunapely, présenf depletions for
3n'mdst‘of;th§ cqmpaét:arég areiséall-in relétidn to thélbriéinal yieid
.énd; uﬁfii such:ﬁime thatZadditionéi.de;élqpﬁéﬁﬁs-éfe.maﬁe, oni;
reasonaﬂle eétimatés will suffice to assure that tefms of the Compact
are being met;.

~Basically:ithe determinations that are required are as follows:

'(l)_thefmeaSufgm@nteeffeemputatiengef—the~aet&aiér&no££f£rem—gaph.uf

_ the several "sub-basins" as defined by the Compact for each water
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. year; (2) the computation>of the corresponding total depletions

and/orvéccretions in each of the respective sub-basins; (3) the sum
of items (l) and (2) t6 obtain the annual yleld” for each ba51n

and (L) multlply item (3) by 100 minus the percent depletion allowed

. 1n.Artlcle IV of the Compact; and (5) compute def1c1ency, if any; by

compafing item (4) with item (1). The following outlines procedures

- for computing each of these items:’

Ttem 1. Relidble estimates to meet this requirement can be
readily made for the several sub-basins on the basis of the'éxisting :
(l970> stream~gaging stations,-.(éee figure 1 for lbcation.of sta-

tions). All of the lérger'Streams draining frdm the State of Arkansas

into the State of Oklahoma are gaged in or near the stateline, and ac-

ceptable esttmates,fbr'fhe'totél"outfloé‘frqm each sub—bésin can-be

made on the Basis of these records plus estim@ted flows from ungaged -

‘areas.

'Thé'computatidn'of actual runoff.frbm.th¢ Arkansas River Sub-basin

- will need to take into account both the inflow and outflow from the

area., This computation can be made by application of the following

équétion{
QA - Qg - /QM Qw+ Q2+Q3+th
in which

Qy = Total annual dlscharge orlglnatlng from.the Arkansas River
Sub—Ba51n

-Qy = Total annual discharge of the Arkansas River immedlately be-

. low the mouth of Lee Creek presently measured at Van Buren
gaglng station.

162




';QM = Total annual discharge of the Arkansas River  immediately below

- the mouth of the Grand Neosho River, presently measured at the
- Muskogee gaging Station.

QW = Total annual dlscharge ‘of the Canadian River at Eufaula Dam,

presently measured at Whitefield gaging station.
Qp = Total annual outflow from the Ill;noms River Subébasin.
Q3 = Total annual outflow from:the Lee Creek Sub~basiﬁ.< .
Qq,ﬁfTotal annual cutfloﬁ from the PoteadvRiver‘Sub—basin,

Ttem 2. The total annual depletion in each sub-basin will be the
sum of the following: _ -

() Total stream diversions minus return flows.

" (b) Depletions and/or accretions by major reservoirs.

(¢) Evaporation losses from other than major reservoirs.

(d) Pumpage of ground water from alluvium aquifers.

The following comments relate to each of the above:

- _(e)A.Reliable data on this item are ﬁct?genefally'evailable at

this time but will need to be' firmed up as development of the axeafs

. resources progresses. The prineipal items will be diversions for ir-

rigation and‘for municipal. and industrial watern suppliea. In the case

-~ of small irrigation uses, satisfactory estimates of consumption can be
. g ;

made on basis ofvacree and types of crops irrigated. Withdrawals for

municipal and industrial uses are generelly available but estimates

' of return flows may be necessary So long as" these dnver51ons are o

small in relatlon to total runoff no hlgh degree of accuracy w1ll be )

-

required.

(B) Depletions caused By major reservoirs will probably be most

significant.  The depletion from such reservoirs for a given periocd

will be the diffefence between inflow and outflow and can be deter-

mlned from the follow1ng (all terms expressed in acre=feet): -




The inflow, I,,at damsite that would have occurred if reservoir

_had not been in place, can be.computed by the following:

“AS

I=0%fA8+E+D-P+ p, e
in which

Outflow as measured at gaging statlon below dam, oxr

._from gate and splllway ratings.

Change in storage volume at beglnning and end of period.

- Precipitation on reservoir surface.

'Runoff that would have occurred from area covered by

reservoir, computed by a derived rainfall- runoff factor,'
c times P, or .cP. :

Evaporatlon from reservoir surface.

Direct dlver810ns from reservoir storage not 1ncluded
in outflow; séepage from reservoir may also be a factor
and, if not included in measured outflow &5 at gaglng
station below dam, should be estlmated

As the depletlon is inflow minus outflow, this can be written:

I-0==P+tptAS+E +D.

. (¢) Evaporation from small lekes, such as those not désigned

"~ for wéter eupply, including flood -detention struotores,.farm ponds;

and recreation lakes, may be eétimated on ‘basis of average water

surface area and approprlate data from evaporat10n~pan records.

. (d) Pumpage from stream alluv1ums may causeé apprec1able deple—:

tions in stream flow. This is not believed to be a factor at the

present (1969) time, but could conceivably be in the future for some

stream reaches,

FS

GONCLUSION

The Arkansas River Compact Commission, with the assistance of a

) Technlcal AdVlSOry Group, should 1mclude, as part of thelr annual
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report,.informatioﬁ on bésih yiélds and depletions. ’Uptil_SuCh time
as available data rg&éal>that:allocationé between the States for any
of the severél"éﬁbébasins.isbin prdépéét of not beingiﬁeﬁ, only gen-
-eralized information will Be.adequatg,- As additional developmeﬁts
‘Qccur,-pﬁe>Comﬁission should take étepsltd assure tﬁat.the'éollection
of basic data will be adéquate_to meet the needs of gdminisﬁration.
Asa minimqm, the Coﬁﬁiséion_shogld-rerife the iﬁstéllation of in-
strumgﬁtation-at éuchAnéw reéervoirs‘as will permit agcurate'deter_
mination of SUb;baéin inflow;outflOW"rgcérdé. |

vAlthough'allocations aré to.ﬁe based on annual yields;_té be.
determined by'Décember 31 of.éach year, purrent'récofas'ﬁill be re-
quiredlinlthe.eyent prbviéioﬁs~of Arti?le V(B)>nééd to be met, i.e.,
the delivery of sixty percent of .cur%enf’ rinoff o nilke "up a (‘ie_fi-'-:
-cienpy. | | |

Thé CommissionAéhould make-confiﬁuing étﬁdies ofAthe Hydrology
. Sf.the Basin féé_improvementé or expansions in the colléction of
basic‘aéta as.dré néeded to meet thé éhanging'neédslféf_thé-adminis—

tration of the Compa_ét°
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ARKANSAS-OKLAHOMA
ARKANSAS RIVER COMPACT COMMISSION

RULES, REGULATIONS AND MODES OF PROCEDURE
(As Amended September 25, 1985,
September 25, 1991, September 24, 1993, and September 27, 2012)

ARTICLE 1
THE COMMISSION

1.1 The "Commission" is the "Arkansas-Oklahoma Arkansas River Compact
Comumission" referred to in Article VIII of the Arkansas River Basin Compact, Arkansas-
Oklahoma.

1.2 The credentials of each Commissioner shall be filed with both the Chairman and
the Secretary of the Commission. When the credentials of a new Commissioner are received, the
Secretary shall promptly notify all other Commissioners of the name and address of the new
Commissioner.

1.3 Fach Commissioner shall advise the Commission in writing of the address to
which all official notices and other Commission communications shall be sent for their receipt
and shall further promptly advise in writing the office of the Commission of any changes in
address.

ARTICLE II
COMMISSION OFFICERS

2.1 The officers of the Commission shall be a Chairman, a Secretary and a Treasurer.

2.2  The Commissioner (or "alternate") representing the United States shall be the
Chairman of the Commission. The Chairman shall preside at meetings of the Commission. His
duties shall be those usually imposed upon such officers and as may be assigned by these rules or
by the Commission from time to time.

2.3 The Secretary shall be selected by the Commission. The Secretary shall serve for
the term, and shall perform the duties, as the Commission shall direct. In case of a vacancy in the
office of the Secretary, the Commission shall select a new Secretary as expeditiously as possible.

2.4  The Treasurer shall be selected by the Commission. The Treasurer shall receive,
hold and disperse all funds of the Commission which shall come into his hands, and shall furnish
a fidelity bond in an amount satisfactory to the Commission. The cost of the bond shall be paid
by the Commission.




2.5  As the Commission may determine and direct, the various Commission officer
positions may be joined and simultaneously held by the same person.

ARTICLE 111
PRINCIPAL OFFICE

3.1  The principal office of the Commission shall be the office of the Chairman or the
Secretary, as the Commission shall direct.

3.2 All official files, books and records of the Commission shall be kept and
maintained in the principal office of the Commission. All such files, books and records shall be
open to inspection by the public at the principal office of the Commission.

ARTICLE 1V
COMMISSION MEETINGS

4.1  The annual meeting of the Commission shall be held on the fourth Thursday in
September of each year. By prior agreement of all Commissioners, the Commission may select
and designate a different date for holding the annual meeting.

4.2  Special meetings of the Commission may be called by the Chairman at any time.
Upon written request of a majority of the Commissioners of either of the signatory states setting
forth the matters to be considered at a special meeting, it shall be the duty of the Chairman to call
a special meeting. Notice of all special meetings shall be sent by the Secretary to all members of
the Commission by ordinary mail at least ten days in advance of the meeting and such notice
shall state the purpose thereof.

4.3  Emergency meetings of the Commission may be called by the Chairman at any

time upon request of either signatory state. For purposes of this rule, an "emergency" situation,

for which an emergency meeting may be called, is understood to mean a situation involving an
imminent threat of injury to persons or injury and damage to public or personal property or threat
of imminent financial loss when time requirements make prior notice procedures impractical and,
if adhered to, would increase the likelihood of injury, damage or financial loss.

4.4  Except as otherwise provided herein, prior notice of all Commission meetings
shall be given by the Secretary to all Commissioners. Such notice shall advise of the date, time
and place of the meeting and shall include an agenda for the meeting or, as may be applicable, a
statement of the purpose of or matters to be considered at the meeting. Upon receipt of such
notice, it shall be the responsibility of the signatory state to, in-turn, furnish notice to the public
in its state such as may be required or provided under the laws of that state. Except as may be
otherwise required under the laws of a signatory state, no advance public notice shall be required
for the calling and conducting of emergency meetings. At the earliest possible time following
any emergency meeting, the public will be notified of any Commission action taken at the
meeting,




4.5  Meetings of the Commission shall be held at such places as shall be agreed upon
by the Commissioners. :

4.6  Minutes of Commission meetings shall be made and preserved in a suitable
manner. Until approved by the Commission, minutes shall not be official and shall be furnished
only to members of the Commission, its employees and committees.

4.7 A majority of the Commissioners of each state, and the Commissioner (or
alternate) representing the United States, must be present to constitute a quorum.

4.8 In taking any Commission action, each signatory state shall have a single vote
representing the majority opinion of the Commissioners of that State. The Commissioner (or
alternate) representing the United States shall not have the right to vote in any of the
deliberations or actions of the Commission.

4.9  In the case of a tie vote on any of the Commission's determinations, orders, or
other actions, a majority of the Commissioners of either state may, upon written request to the
Chairman, submit the question to arbitration. Arbitration shall not be compulsory, but, in the
event of arbitration, there shall be three arbitrators chosen as follows:

1)) One named by resolution duly adopted by the Arkansas Soil and Water
Conservation Commission, or such other State agency as may be hereafter responsible for
administering water law in the State of Arkansas; and

2 One named by resolution duly adopted by the Oklahoma Water Resources Board,
or such other State agency as may be hereafter responsible for administering water law in
the State of Oklahoma; and

3 The third chosen by the two arbitrators who are selected as provided above.

If the two arbitrators fail to select a third within sixty (60) days following their selection, then the
third arbitrator shall be chosen by the Chairman of the Commission.

4.10 At each annual meeting of the Commission, the order of business, unless agreed
otherwise, shall be as follows:

Call to Order;

Introductions and Announcements;

Approval of Agenda;

Reading, Correction and Approval of the Last Meeting;
Report of the Chairman;

Report of Secretary;

Report of Treasurer;

Report of Commissioners;

‘Report of Committees;
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Unfinished Business;
New Business;
Adjournment.

4.11  All meetings of the Commission, except executive sessions, shall be open to the
public. Executive sessions shall be open only to members of the Commission and such advisers
as may be designated by each member and employees as permitted by the Commission; provided,
however, that the Commission may call witnesses before it when in executive session. The
Commission may hold executive sessions only for the purposes of discussing:

4y The employment, appointment, promotion, demotion, disciplining or resignation
of a Commission employee or employees, members, advisers, or committee members.

) Pending or contemplated litigation or litigation settlement offers, and matters
where the duty of the Commission's counsel to its client, pursuant to the Code of
Professional Responsibility, clearly conflicts with the public's right to know.

(3)  The report, development, or course of action regarding security, personnel, plans,
or devices.

No executive session may be held except on a vote, taken in public, by a majority of a quorum of
the members present. Any motion or other decision considered or arrived at in executive session
shall be voidable unless, following the executive session, the Commission reconvenes in public
session and presents and votes on such motion or other decision.

ARTICLE YV
COMMITTEES

*x% 51  There shall be the following standing committees:
(a) Budget Committee;
(b) Engineering Committee;
(©) Environmental and Natural Resources Committee;
(d)  Legal Committee.

**% 52  The Committees shall have the following duties:

(2) The Budget Committee shall prepare the annual budget and advise the
Commission on all fiscal matters that may be referred to it.

(b)  The Engineering Committee shall advise the Commission on all
engineering matters that may be referred to it.

(c) The Environmental and Natural Resources Committee shall advise the
Commission on all environmental and natural resource matters including: (1) the
identification of common areas of environmental concerns and potential solutions
to shared environmental and natural resource problems; (2) the promotion of
environmental awareness and sustainable economic development; and (3) other

environmental and natural resource matters that may be referred to it.
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(d) The Legal Committee shall advise the Commission on all legal matters
that may be referred to it.

5.3  Members of the standing committees shall be appointed by the Commission. The
number of members of each committee shall be determined by the Commission. Each state shall
be represented by an equal number of members on each committee with the Chairmanship for
each committee alternating annually between the States of Arkansas and Oklahoma. Each state
shall nominate the member or members representing the state to serve on each committee.

5.4 Formal committee reports shall be made in writing by the Chairman thereof, and
shall be filed with the Commission at least ten days prior to the meeting scheduled for its
discussion.

ARTICLE VI
RULES AND REGULATIONS

6.1 So far as is consistent with the Arkansas-Oklahoma Arkansas River Basin
Compact, the Commission may adopt rules and regulations and may amend them from time to
time. Amendments and/or revisions to the rules, regulations and modes of procedure may be
made at any meeting of the Commission.

6.2 Rules and regulations of the Commission may be compiled and copies may be
prepared for distribution to the public under such terms and conditions as the Commission may
prescribe.

ARTICLE VII
FISCAL

7.1 All Commission funds shall be deposited in a depository, or depositories,
designated by the Commission under the name of the "Arkansas-Oklahoma Arkansas River
Compact Fund." Such funds shall be initiated and maintained by equal payments of each state
into the fund.

kxdk 793 Disbursements of funds in the hands of the Treasurer shall be made by check
signed by the Treasurer and another authorized signatory upon voucher approved by and reported
to the Commission. All Commissioners are authorized signatories.

7.3 At each annual meeting of the Commission, the Commission shall adopt and
transmit to the Governors of the two states the budget covering an estimate of its expenses for the
following fiscal year. For purposes of this rule and requirement, the signatory states may
individually assume and carry-out the responsibility of transmitting the Commission's adopted
budget to that state's respective Governor.

% 7.4 All Commission receipts and disbursements shall be audited at least once every

two years by a qualified independent certified public accountant to be selected by the




Commission, and the report of the audit shall be included in, and become a part of, the annual
report of the Commission.

7.5  An up-to-date inventory of all Commission property shall be kept at the principal
office of the Commission.

7.6  The fiscal year of the Commission shall begin July 1 of each year and end June 30
of the next succeeding year.

ARTICLE VIII
ANNUAL REPORT

8.1  The Commission shall annually make and transmit as soon as available to the
Governors of the signatory states, and to the President of the United States, a report covering the
activities of the Commission for the preceding fiscal year.

**% 82  The annual report shall include the following:
(a) Minutes of all regular, special or emergency meetings held during the year;
(b)  All findings of facts made by the Commission during the preceding year;
(© Recommendations for actions by the signatory states;
(d)  Statements as to any cooperative studies made during the preceding year;
(e All data which the Commission deems pertinent;
) The budget for current and future years;
(2 The most recent audit or financial statement of the Arkansas-Oklahoma
Arkansas River Compact Fund,;
(h)  Name, address and phone number each Comumissioner and each member
of all standing committees;
@) Such other pertinent matters as the Commission may require.

ARTICLE IX
MISCELLANEOUS

9.1 The Commission shall on request make available to the Governor of each of the
signatory states any information within its possession at any time.

9.2 All contracts or other instruments in writing to be signed for and on behalf of the
Commission, except matters related to the receipt or disbursement of funds, shall be signed by
the Chairman when authorized by the Commission and attested to by at least one Commissioner
from each State.

9.3  The Commission shall have the power to employ such engineering, legal, clerical
and other personnel as in its judgment may be necessary for the performance of its functions
under the Compact.

ARTICLE X
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HEARINGS BEFORE THE COMMISSION

® 10.1¢(A) As the Commission may determine and direct, the Commission may hold
hearings for the purpose of taking testimony and receiving evidence for the identification of
interstate problems within the purposes of this Compact and issuing such appropriate orders as it
deems necessary for the proper administration of the Arkansas-Oklahoma Arkansas River Basin
Compact. Any interested person or entity may make application to the Commission requesting
that a hearing be held on any matter arising under, or otherwise within the purview of, the
Compact, provided, such applications must meet the following requirements:

(2) The application must be in writing and filed with the Chairman, with a
copy thercof being simultaneously furnished, by the applicant, to all
Commissioners.

(b) The application must state and describe the identity and address of the
applicant(s) and, where appropriate, the applicant's representatives in pursuit of
the application; the interest of the applicant(s) in presenting the application and
requesting that a hearing be held; the purpose, subject matter, issues, concerns
and/or allegations sought to be entertained and considered through the hearing
applied for; and, as may be appropriate to the purposes of the hearing sought, the
relief or other official Commission action being requested through the hearing.

Unless determined and directed otherwise by the Commission, applications for Commission
hearings shall be placed, for Commission review and consideration, on the agenda for the next
regularly scheduled annual meeting of the Commission following the filing of the application.
Applicant(s) shall be notified, in advance by the Chairman, of the date, time and place of the
meeting at which the application will be considered and acted upon by the Commission.

10.1(B) All hearings shall be open to the public and may be scheduled and
conducted as part of an annual or special meeting of the Commission or as may be determined
otherwise by the Commission. The presiding officers at such hearings shall be one
Commissioner from each state designated and appointed to serve as presiding officer by the
respective state.

10.2 Orders of the Commission shall be enforceable upon the request of the
Commission or any other interested party in any court of competent jurisdiction within the
county wherein the subject matter to which the order relates is in existence, subject to the right of
review through the appellate courts of the state of situs.

10.3 Any hearing held for the promulgation and issuance of orders shall be in the
county and state of the subject matter of said hearing.

10.4 In the event the Commission directs that a hearing be held, all interested parties
shall be afforded an opportunity to be heard after reasonable notice. Such notice shall include,

_among other matters deemed appropriate:




(a) A statement of the date, time, place, and nature of the hearing;
(b) A statement of the Jegal authority and jurisdiction under which the hearing

1s to be held;
(c) A reference to any particular matter or any statute and/or rules involved,
and

(d) A short and plain statement of the matters asserted or which are the subject
or purpose of the hearing.

If the Commission, or any other interested party, is unable to state the matters in detail at the time
the notice is served, the initial notice may be limited to a statement of the issues. Thereafter, and
upon application, a more definite and detailed statement shall be furnished.

10.5 A record of the hearing shall be kept and maintairied and shall include:
(a) All pleadings, motions and intermediate rulings;
(b)  Evidence received or considered,;
(©) A statement of matters officially noticed;
(d)  Questions and offers of proof, objections, and rulings thereon;
(e) Proposed findings and exceptions thereto;
® Any decision, opinion or report by the officers presiding at the hearing;
and ’
(2)  All staff memoranda or data submitted to the Commission in connection
with their consideration of the matter before such hearing.

10.6 Findings of facts shall be based exclusively on the evidence and on the matters
officially noticed by the Commission.

10.7 Oral proceedings or any part thereof shall be transcribed on request of any party
and the cost of transcription shall be paid by the requesting party.

10.8 At its hearings, the Commission may admit and give probative effect to evidence
which possesses probative value commonly accepted by reasonably prudent men in the conduct
of their affairs. It shall give effect to the rules of privileged communications recognized by law.
No greater exclusionary effect shall be given any such rule or privilege than would be obtained in
an action in court. The Commission may exclude incompetent, irrelevant, immaterial and unduly
repetitious evidenece. Objections to evidentiary offers may be made and shall be noted in the
record. Subject to these requirements, when a hearing will be expedited and the interest of the
parties will not be prejudiced substantially thereby, any part of the evidence may be received in
written form.

* 10.9 Documentary evidence may be received in the form of copies or excerpts if the
original is not readily available. Upon request, the parties shall be given an opportunity to
compare the copy with the original. The record of hearings may be held open for a reasonable
length of time to afford either party time to submit additional written statements and/or evidence.
An_original and two copies (or three copies) of each document sought to be introduced into
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evidence by a party at a Commission hearing must be presented to the officers presiding over the
hearing by the party desiring and moving its admission.

10.10 A party may conduct cross-examination required for a full and true disclosure of
the facts. '

10.11 Notice may be taken of judicially recognized facts. In addition, notice may be
taken of generally recognized technical or scientific facts within the Commission's specialized
knowledge. Parties shall be notified, either before or during the hearing or be referenced in
preliminary reports or otherwise, of the material noticed, including any staff memoranda or data,
and they shall be afforded an opportunity to contest the material so noticed. The Commission's
experience, technical competence and specialized knowledge may be utilized in the evaluation of
the evidence.

10.12 In the case of hearings involving alleged or apparent violations of the Compact,
the following procedures shall apply:

(a) If there is an alleged or apparent violation of the Compact, it should be
made known to the Commission;
(b)  Alleged violators shall submit an explanation for, or response to, the
alleged violation to the Commission within thirty days of receipt of written
notification of said violation from the Commission;
(¢) The Commission shall refer the alleged violation to the Engineering and/or
Legal Committee for investigation and review;
(@)  After due investigation has been made, the Engineering and/or Legal
Committee shall refer the matter to the Commission with recommendations
concerning the action to be taken.

10.13 Any party shall at all times have the right to counsel, provided that such counsel
must be duly licensed to practice law in one of the signatory States, or associated with an
attorney thereof.

ARTICLE X1
PUBLICITY

11.1  Prior to the close of each meeting, the Chairman may draft a press release as
directed by the Commission and submit it to the Commission for approval. All approved
releases may be made available to the press by any member of the Commission.

11.2 The Commissioners shall not be restricted from participation in a press conference
or interview, conducted at the request of a member of the press or other news media, but may not
speak on behalf of the Commission without the prior approval of the Commission.




ARTICLE XII
POLLUTION

12.1 The Commission may provide a forum for the identification and discussion of
pollution occurring in the Arkansas River Basin to the end that the signatory states will cooperate
with each other and jointly encourage the maintenance of an active pollution abatement program
in each of the two states.

12.2 The Commission shall encourage each individual state to take positive steps in the
abatement of pollution identified by the Commission to exist in the Arkansas River Basin;
provided however, neither state may require the other to provide water for the purpose of water
quality control as a substitute for adequate waste treatment.

123 The Commission shall collect, analyze and report on data pertaining to water
quality within the basin. For this purpose the Commission may enter into contracts as provided
by Article IX A(2) to be approved at a Commission meeting. Unless formally approved by the
Commission, no such report shall be published or have any validity.

*As amended at the annual meeting, September 25, 1985.
** As amended at the annual meeting, September 25, 1991.
*** As amended at the annual meeting, September 24, 1993.
**%* As amended at the annual meeting, September 27, 2012.
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FEDERAL AGENCIES /
MISCELLANEOUS

Division Engineer — Dept of the Army

Southwest Division, COE
1114 Commerce Street
Dallas, Texas 75242-0216

District Engineer, Dept of the Army
Little Rock District, COE

P. O. Box 867

Little Rock, AR 72203

Col. Michael Teague
Tulsa Dist. Chief, COE
1645 South 101 East Ave.
Tulsa, OK 74128

David Freiwald, District Chief
U.S. Geological Survey, WRD
401 Hardin Road

Little Rock, AR 72211

State Conservationist, AR NRCS
Room 3416 Federal Building

700 W. Capitol

Little Rock, AR 72201

Kim Winton, District Chief
U.S. Geological Survey, WRD

Building 7, 2020 Northwest 66™ St.

Oklahoma City, OK 73116

Ron Hilliard, State Conservationist
100 USDA
Stillwater, OK 74074

John Gage

Bureau of Reclamation

4149 Highline Blvd., Suite 200
Oklahoma City, OK 73108

Carol King
Waterways, ODOT
P. O. Box 660
Tulsa, OK 74101

Scott Robinson, Director
5201 Three Forks Road
P. O. Box 2819

Fort Gibson, OK 74434

Bob Portiss, Director
Port of Catoosa

5350 Cimarron Road
Catoosa, OK 74105

James Moore
Parson’s Engineering
2530 Elmer King Road
Belton, Texas 76513

Sammie Cox

American Electric Power
400 W. Capitol, Suite 1610
Little Rock, AR 72201

Jim Reese, Secretary
Oklahoma Dept. of Agriculture
2800 North Lincoln

Oklahoma City, OK 73015

Mike Thralls

OK Conservation Commission
2800 N. Lincoln Blvd.
Oklahoma City, OK 73105

David Justice, Cherokee Nation
P. O. Box 948
Tahlequah, OK 74465

Office of the Attorney General
313 N. E. 21%
Oklahoma City, OK 73105

Randy Thurman

Arkansas Environmental Federation
1400 West Markham, Suite 250
Little Rock, AR 72201
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Ed Fite, Administrator

OK Scenic Rivers Commission
P. 0. Box 292

Tahlequah, OK 74464

Senator Jim Wilson
708 W. Shawnee
Tahlequah, OK 74464

John Sparkman, Cherokee Nation
P. O. Box 948
Tahlequah, OK 74465

Brian Haggard, Director
Arkansas Water Resources
University of Arkansas
Engineering Hall 203
Fayetteville, AR 72701

Ralph Davis
112 Ozark Hall, Room 113
Fayetteville, AR 72701

Marty Matlock

Room 203~ Engineering Hall
University of Arkansas
Fayetteville, AR 72701

Alan Fortenberry
Larry Lloyd, P. E.
Robert Morgan
Beaver Water District
P. O. Box 400
Lowell, AR 72745

Brian Rosenthal

The Rose Law Firm
120 E. Fourth Street
Little Rock, AR 72201

Mark Latham

City Administrator

P. O. Box 80

Siloam Springs, AR 72761

Reed Green -

U.S. Geological Survey, WRD
401 Hardin Road

Little Rock, AR 72211

NRCS Regional Water Mgmt. Cntr.
101 East Capitol, Suite 100 Basemt.
Little Rock, AR 72201-3811

Thomas Soerens, Assoc. Prof.
University of Arkansas

Civil Engineering

Fayetteville, AR 72211

Office of Research & Sponsored
Programs and Technology Licensing
120 Ozark Hall

Fayetteville, AR 72701

Tony Windham, Assoc. VP, Ag-Ext.
Coop. Extension Service

2301 S. University Ave.

Little Rock, AR 72204-4940

Mike Biggs

LRD COE CESWL-ET-WP
P. O. Box 867

Little Rock, AR  72203-0867

Wayne Dowd, Managing Attorney
Public Defenders Office 8" Jud. Dist.
305 E. 5", Suite 400

Texarkana, AR 71854



