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February 5, 2015

The President
United States of America

The Honorable Mary Fallin
Governor, State of Oklahoma

The Honorable Asa Hutchinson
Governor, State of Arkansas

Dear Mr. President and Governors:

Pursuant to Article 9B(6) of the Arkansas-Oklahoma Arkansas River Compact (AGARC),
submitted herewith is a copy of the report of the AOARC covering the activities of the
Commission for 2013. A budget covering the anticipated expenses of the Commission for July
1,2012 - June 30, 2013 is also included in the report.

The State of Oklahoma hosted the 2013 Annual Meeting at Monkey Island, Oklahoma. Reports
of the Budget, Engineering, Environmental and Natural Resources, and Legal Committees were
presented, and the Commission approved committee assignments and appointments.

Respectfully submitted,

NeRaty S

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

RCS/mls

RECERWED)
MAR 19 2015

Oklahoma Water Resources Board
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Arkansas Environmental Federation
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City Desk 378-3485
Arkansas Democrat-Gazette
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Public Awareness Committee, Inc.
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Brian Rosenthal

The Rose Law Firm
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Alan Fortenberry
Beaver Water District
P. O. Box 400
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Shane Khoury, Liaison
Office of the Governor
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Robert Smith
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City Administrator
P. O. Box 80
Siloam Springs, AR 72761

Mr. James Moore
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Thomas S. Soerens, Associate Professor
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Civil Engineering
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112 Ozark Hall
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Marty D. Matlock

Room 203 - Engineering Hall
University of Arkansas
Fayetieville, AR 72701

Dr. Marc A. Nelson

Director of the Water Quality Lab
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Fayetteville, AR 72701



2004 ADDITIONAL APPOINTMENTS BY
STATES TO ENVIRONMENTAL
COMMITTEE

STATE OF OKLAHOMA

Mike Thralls, Executive Director
Oklahoma Conservation Commission
2800 N. Lincoln Boulevard, Suite 168
Oklahoma City, OK 73105

(405) 521-2384

Richard Hatcher, Executive Director
Oklahoma Department of Wildlife
Conservation

1801 N. Lincoln

Oklahoma City, OK 73105

(405) 521-3851

STATE OF ARKANSAS
Scott Henderson

Arkansas Game & Fish Commission

#2 Natural Resources Drive
Little Rock, AR 72205
PH: 223-6300

Anthony Fernald

Arkansas Department of Health
4815 W. Markham

Little Rock, AR 72204

PH: 661-2000

Keith Garrison

Arkansas Waterways Commission
101 E. Capitol, Suite 370

Little Rock, AR 72201

PH: 682-1173

(As corrected at 9/2013 meeting.)
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AGENDA
ARKANSAS-OKLAHOMA ARKANSAS RIVER
COMPACT COMMISSION ANNUAL MEETING
September 26, 2013
9:00 a.m.
11th Floor Meeting Room
The Vista Towers @ Shangri-La Resort
57200 E. Hwy 125
Monkey Island, OK 74331
Call to Order
Introductions and Announcements

Approval of Agenda

Consideration and Approval of Meceting Minutes of
2012 Annual Meceting

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

Report of the Commissioners

1. Arkansas

2. Oklahoma

Committee Reports

1. Budget Committee, Julie Cunningham, Chair

2. Engineering Committee, Julie Cunningham, Chair

3. Environmental and Natural Resources, Derek Smithee, Chair
4, Legal Committee, Jerry Barnett, Chair

Unfinished Business

New Business

1. Appointments/Assignments to Commitiees and Selection of Chairs
a. Budget Committee
b. Engineering Committee
C. Environmental and Natural Resources Commiittee
d. Legal Committee
2. Election of Officers (Secretary and Treasurer)
3. 2014 Annual Meeting

Federal and State Government Representative Reports
Public Comment

Adjournment
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Minutes of the
ARKANSAS-OKLAHOMA ARKANSAS RIVER COMPACT
COMMISSION
Regular Meeting

September 26, 2013
9:00 a.m.
The Vista Towers, Shangri-La Resort
57200 E. Hwy 125, Monkey Island, Oklahoma

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
September 26, 2013, in the meeting room of The Vista Towers, at Shangri-La Resort at Monkey
Island, Oklahoma.

B. INTRODUCTIONS and ANNOUNCEMENTS

Commission members in attendance were Richard C. Seybolt, Federal Commissioner and
Chairman; Oklahoma Commissioners 1.D. Strong, and R. Tyler Powell, and Arkansas
Commissioners Randy Young, Michael Menge, and Mike Carter. Oklahoma Commissioner Steve
Thompson 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 Young moved that the agenda be approved, and
Commissioner Strong seconded. The motion carried unanimously.  (Attachment B.)

D. Consideration and Approval of Meeting Minutes of the 2012, Annual
Meeting.

Chairman Seybolt stated that the minutes of the 2012 Annuai Meeting had been
distributed. Commissioner Strong moved to approve the minutes of the 2012 meeting, and
Commissioner Carter seconded. Chairman Seybolt called for the vote, and the motion carried
unanimously.
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E. REPORT OF THE CHAIRMAN

Chairman Seybolt said he would make comments at a later time. He thanked everyone
for attending dinner at his home the previous evening.

E. REPORT OF THE TREASURER

Mr. Ed Swaim, Arkansas Natural Resources Commission, presented the report of the
Treasurer. He distributed a written report, as well as information regarding the budget. Mr.,
Swaim stated the Compact bank account balance is $234,867.68, which includes a $100,000.00
deposit from the Northwest Arkansas Council for the Stressor Response Study. Total income
was $107,020.07, and total expenses were $4,680.00. There are pending expenses for postage
and printing costs for reports as well as the stream gage the Compact pays for, that will be
combined with this year’s bill as the 2012 bill was lost. Commissioner Young clarified there
were two-$100,000.00 deposits: one from the Northwest Arkansas Council and one from the
cities in northwest Arkansas, therefore, $200,000.00 have been deposited toward financing the
Stressor Response Study. He added he would like to report to the Oklahoma Commissicners
the status of the funding raised on the project. Chairman Seybolt suggested that report could
be made following the Treasurer Report.

Mr. Swaim continued that he would address questions. Commissioner Strong asked if
the additional $100,000 had been deposited and Commissioner Young responded that it had
been deposited, and that is shown in the total for the account in the report. It did not appear
in the line item register; as the deposit was July 9 (the report is through June 30).

There were no other comments and Commissioner Young moved the report be
accepted. Commissioner Strong seconded. The motion was unanimously approved.
(Attachment C.)

Commissioner Young reported the Stressor Response Study was estimated to cost
$600,000.00 and there is $200,000.00 in hand; the agreement calls for the funds to be
deposited with the Compact Commission. He said the application has been made, and approval
received, of a grant of $100,000.00 from the Walton Family Foundation and that money will be
made available when the remaining $500,000.00 is raised. He said members of the General
Assembly from northwest Arkansas whom he has talked with have pledged $220,000.00; there
are seven other members he anticipated would pledge the remaining funds, and all funds
should be available the month of November. The funding is from capital improvement
appropriations from the last legislative session, and should come from the state treasury about
November 1, so the $600,000.00 should be in the Compact account by that time.

Chairman Seybolt asked and Commissioner Young spoke to the background and status
of the study. Commissioner Young said about eleven years prior, the states reached an
agreement regarding what the agencies in both states wouid do toward meeting water quality
goals in the Illinocis watershed in Arkansas and Oklahoma. He said last year a three-year
extension to the agreement was reached, and a key provision is that the two states will work —
through the appointment of three members from each state—to manage the Stressor Response
Study which is the most scientific, robust way to look at what an appropriate phosphorous
standard should be in order to meet the water quality goals in Oklahoma as well as in Arkansas.
He said the agreement calls for the State of Arkansas to fully fund the study which was
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estimated to be $600,000.00. Both Governors have appointed the three members from each
state that will manage the study. Commissioner Young stated the group is likely behind
schedule as the states were in legislative session at the first of the year. The six members are
preparing for the first meeting which will be held within a matter of days in Tulsa. Itis a two-
year study and periodic reports will be provided. The Compact is handling the money,
Commissioner Young said, and the Compact needs to budget the funding so that it can be

expended.
Commissioner Strong added that is correct, and the Statement of Joint Study should be

included in the Environmental Committee report but was not. He said it outlines the
commitment and centerpiece of the study which was signed in February 2013.

G. REPORT OF THE COMMISSIONERS

1. Arkansas

Arkansas Commissioner Randy Young presented the report for the State of Arkansas.
Commissioner Young said at the last meeting he reported the State had initiated a process of
updating the Arkansas Water Plan and the planning is in budget and on schedule for completion
in 2014. There have been a number of public meetings across the state in an effort to engage
citizens to identify problems as well as identifying potential solutions to meet the gaps that are
identified between availability of supply and future demand.

Mr. Swaim added that the demand phase is completed, and the final numbers should be
available by the first of October. Generally, there has been a 13% gradual rise in demand to
the year 2050, primarily due to crop irrigation and there has been a decline in heavy industrial
use due to a decline in the paper industry. A working group will be looking at surface,
groundwater, water quality, and fish and wildlife flows in October. The USGS is involved in the
process and conducting a comprehensive look at the aquifers in Arkansas, both for quality and
quantity. He said there is about 13.5 months remaining and once the supply side is completed,
there will be a full year to work with public to identify issues and propose solutions.

Arkansas Commissioners Carter and Menge did not have any additional comments.

Oklahoma Commissioner Strong said that a large interest in the Oklahoma Water Plan
process was looking at demands in oil and gas —particularly fracking use--and he asked how
that effected the growth and demand in Arkansas. Mr. Swaim said public meetings revealed
that people who live in the area know more about the issue than those who do not, and the
farther away from it the concern changes. The agency (ANRC) put a number to it and each
well takes about 4.73 million gallons and three major companies have provided numbers
without going into criteria to show the forecast on what they expect to drill and fracture within
the planning period to 2050. The most reliable figure is they will continue to drill wells until the
area is saturated to the legal limits and they expect that within twenty years to be finished,
based upon the best available information and the stakeholder process. The concern is harm
that might be caused to other water uses in the area, and Mr. Swaim explained the State’s
nonriparian permit process and that through the water plan and increased technology the
permitting process will be improved.

Commissioner Carter stated that it can be anticipated the amount that will be required
and the disposal problems that will be decreased significantly due to the fewer number of wells
being drilled in Arkansas. He said it can be anticipated there will be a large increase in the
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demand for fresh water and disposal problems in west central and north central Oklahoma with
hydraulic fracking. Commissioner Strong commented that had been anticipated in Oklahoma’s
planning process.

Commissioner Young concluded the Arkansas report. (Attachment D.)

2. Oklahoma

Oklahoma Commissioner J.D. Strong presented the report for the State of Oklahoma.
He said that Oklahoma Commissioner Steve Thompson is retiring today after 30+ years of
service to the State of Okiahoma. He noted the prepared and distributed report reviewing the
drought conditions which has ended in flooding in some parts of Oklahoma. In February 2012,
the Oklahoma Legislature was presented the Update of the Oklahoma Comprehensive Water
Plan (OCWP) that resulted in a landmark legislative session for water — OCWP recommendations
through the public’s engagement in the process translated into a public eager the plan is not
put on the shelf but put into action. The agency received an increase in appropriation of $2
million for water quality monitoring to build back a declining program, and to add a new
statewide comprehensive Groundwater Monitoring and Assessment Program (GMAP) looking at
quantity and quality of the State’s aquifers. The agency was able to keep the dollars committed
to the plan to be used now for stream water allocation modeling for the state’s permitting
process, using new tools derived through the planning process. Other OCWP recommendations
that were implemented through the legislative session included the Water for 2060 Advisory
Council — the State’s goal to not use more fresh water in 2060 than is used today. He noted
the citizen's approved State Question 764 allowing a $300 miilion pledge of credit to leverage
funds to meet the projected $82 billion water and wastewater financing needs; and the
completed OCWP Public Water Supply Planning Guide for water providers to use to develop
local planning. Other notable items in the report Commissioner Strong mentioned included the
cooperative work with the Grand River Dam Authority providing additional information in regard
to beneficial use monitoring; the triennial revision of the water quality standards awaiting EPA
approval; the Fish and Wildlife Service final rule listing two mussels under the federal
Endangered Species Act; new rules for producing mines in the central Cklahoma area; and
update on the State's Financial Assistance Program exceeding the $3 billion dollar financing
mark. He also noted the Legislature’s approval of Senate Bill 965 in 2013 that will re-constitute
the Oklahoma Water Resource Board membership as each term expires over the next 7 years—
keeping nine members but their representation is now more geographically-based rather than
the current five Congressional districts and at-large positions. The Legislature appropriated $3
million dollar for emergency drought relief and created a Council to administer the funds. And
finally, Commissioner Strong stated that on June 13 the US Supreme Court ruled in the Board’s
favor unanimously in the Tarrant Case which he considered a victory for all states that have
entered into interstate compacts. The Court basically said the compact says what it says, and
doesn't say what it doesn’t say, so it cannot be read that states can come across borders and
take allocation of water unless specifically stated in the compact. He stated there is continuing
litigation with the Chickasaw and Choctaw Nations which are engaged in very lengthy but
productive mediation between the Tribes and the City of Oklahoma City. Commissioner Strong
concluded the report stating that after 30 years of service, Mr. Dean Couch, OWRB General
Counsel retired in January 2013, and Mr. Jerry Barnett who has been a staff attorney at the
OWRB for nearly the same length of time oversees the Office of General Counsel and Ms. Sara
Gibson (attending today) is Assistant General Counsel.
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Commissioner Tyler Powell added that Secretary of Environment Sherrer resigned
effective July 1, 2013. Governor Fallin realigned the Cabinet forming a new Cabinet Secretary
for Energy and Environment and appointed Secretary Michae! Teague, recently retired as the
Tulsa District Commander of the U.S. Army Corps of Engineers. (Attachment E.)

H. COMMITTEE REPORTS

1. Budget Committee

Mr. Ed Swaim, Arkansas, presented the Budget Report on behalf of Committee Chair
Julie Cunningham who was unable to attend. He directed the Commissioners to the second
page of the distributed information and noted the line item for the Stressor Response Study
which has a “placeholder” in the same amount of the Computation of the Annual Water Yield of
$6,250, which should be increased as reflected. Commissioner Strong asked if that item
needed to be changed to $600,000.00, and Mr. Swaim answered, yes.

Chairman Seybolt asked why the increase to Mr, Lamb; he thought the work would be
done by the two states.

Mr. Swaim answered that is a carryover from what is being spent, pending the decision
of the Commission on what it wants to do regarding the computation report this year.
Commissioner Strong suggested hearing from the Engineering Committee and return to the
Budget Committee. The Chairman and Commissioners agreed.

2. Engineering Committee

Mr. Yohanes Sugeng, Oklahoma, presented the Engineering Committee report on behaif
of Ms. Julie Cunningham. He stated that there were four assignments from the previous year.
The first assignment was to update the methodclogy for the calculation of yield using updated
data sources and agreed-upon coefficients, gages used, calculations for ungaged areas, and
other data.

He said that the Engineering Committee had finalized the written methodology entitled,
“Arkansas River Basin Compact, Guidelines for the Computation of Annual Yields.” He
anticipated that there would be changes as the process moves along, and he referred to a
spread sheet—an Excel-based annual yield analysis tool (AYAT) that was developed from the
previous year (workbook). Both states used the tool this year and agreed that it is easy to use
for calculations, prevents hand calculation errors, and will automatically pull the most current
data from the US COE and USGS websites. He said the Committee recommended the proposed
annual yield calculation methodology adheres with the compact, and it can be approved. The
Committee also recommends the annual yield report could be easily compiled by the states at a
substantially lower cost—both from contractor costs and time savings. Each state will retrieve
the data from the USGS and the other state will independently conduct the analysis and
compare the numbers which each state is now doing. The host state will prepare an executive
summary quantifying any deficiencies, and prepare copies of the report.

The second assignment is to compare the result between the Engineering Committee
methodology and contractor’s methodologies for calculating annual yields. Last year, the
Commissioners agreed to continue with Mr. Lamb’s report (Hydrologic Information Services-
H.LS.) and while working on the methodology several differences were discovered. The
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Committee’s document, Arkansas River Basin Compact Comparison of Computed Yield Reports,
provided an explanation of the major differences between the yield report created by Mr. Lamb
and the calculations by the staff of the ARNRC and the OWRB. Mr. Sugeng explained the first
difference regarded the compilation of runoff, the second difference regarded the drainage area
used to interpolate runoff at the state line, the third regarded gages used to calculate runoff,
and the fourth regarded direct diversions from the streams and reservoirs. He mentioned the
contents of the report and said there are no instructions in the compact about what gages
should be used to calculate the annual yield so it is up to the Committee to decide. The
Committee recommended that although there were differences, no deficiencies were identified
and the Committee would recommend approval of the annual report.

The third assignment regarded determining if water quality data used should be
included in the Annual Yield Report or the Environmental Committee Report. Mr. Sugeng stated
the last reports from Mr, Lamb consisted of copies of raw data from the USGS table with no
analyses, and the Committee believed that it did not provide sufficient information. The
Committee recommended doing more analysis of the raw data to provide more useful
information which could be included in the Environmental Committee’s report. Under the
directive of the Commissioners, the parameters of the analyses need to be determined. He said
if the Commissioners would like to see the raw data in the Annual Yield Report, the report could
include a statement about sources of water quality information and internet links to the sources
instead of multiple pages of raw data.

The fourth assignment was to discuss and propose a methodology for dispute resolution
in cases of disagreement regarding the calculation of annual yield. Mr. Sugeng said that Mr.
Chris Soller of Arkansas drafted a written document for the process of resolving disagreements.
The Committee recommendation is the Engineering Committee will finalize this document
during 2014 and ask the Legal Committee for review and comments, and prepare for approval
at the next Compact meeting.

Commissioner Carter asked if Mr. Lamb had been provided an opportunity to review and
respond to the Committee’s recommendations. Mr. Sugeng answered there was a conversation
with Mr. Lamb that the proposal agreed with the compact. Mr. Soller interjected he was not
certain if Mr. Lamb actually reviewed the workbook itself. Mr. Soller said that certain
coefficients and issues were discussed but he doubted that Mr. Lamb had reviewed the
workbook. Commissioner Carter stated there are serious disputes between the Engineering
Committee and Mr. Lamb, whose report has been accepted by the Commission for a lengthy
period of time. He said as a matter of courtesy, the Engineering Committee report — which he
did not question -- should be submitted to Mr. Lamb for his response, which might lend to a
better idea about how to do the annual report.

Commissioner Strong stated that Mr. Lamb was on notice last year that he would do the
report one more year to allow more time for the States to analyze the automated worksheet
that was compiled last year. The idea was that the States would be able to independently run
the numbers and compare; the engineers have agreed it is more accurate. There are only very
slight differences in how runoff is calculated and how diversions are quantified between the
Engineering Committee’s methodology and Mr. Lamb’s approach, but the Committee’s
methodology is more precise by using daily flow values rather than monthly mean flow values.
The drainage area information is collected using more sophisticated Geographic Information
System (GIS) on the computer rather than hand drawn watershed area calculations. He said
the one issue that may need discussion is in regard to the Loving gage and tabulation on the
Poteau River, and he would defer to the Committee. Rather than using USGS information, the
States have actual water use report information to plug into the report. He said it has been
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more than a year since developing the methodology, and within the last year the Committee
has spent a lot of time with Mr. Lamb making sure the worksheet, and methodology is
essentially the same as what Mr. Lamb has done, only more accurate. Commissioner Strong
said the Committee recommendation comes from both states; the outside contract is not
needed because everyone is comfortable that the States can do their own calculations. The
Commission can accept Mr. Lamb’s report for the last water year because it has been reviewed
and compared to the methodology. The water quality data historically contained in Mr. Lamb's
report can be moved to the Environmental Committee report with more water quality-related
information so that the yield report is strictly water quantity-based/compliance with the
Compact report. He said if there is any discrepancy that can be referred to the Legal
Committee to settle the dispute. He said he is very comfortable with it and suggested the
Commission try it for the next year.

Commissioner Young stated he did not disagree; he thought it is a fitting touch to Mr.
Lamb’s departure from service to the Compact to formally submit the Engineering report to him
for review and written comments. It would be good to have that in the record, if, in the future
there is a question as to why there was a change.

The Commissioners discussed that Mr. Lamb expected to do the report one more year,
which may have had some pecuniary basis, and to let him comment to the Engineering
Committee.

Chairman Seybolt commented that he instigated the change because of the availability
of technology now, which was not available before and a lot of things have changed in 30 years
which might provide more accurate information. All of the States’ people have more experience
than years ago and the USGS was relied upon to provide the information as the States did not
have the capacity to do the work. Commissioner Young interjected that Mr. Lamb worked with
the States and federal chairman when the Compact was negotiated while employed at the
USGS, which is why he was contracted to do the report and why it would be good to get his
comments on the changes that would be made.

Commissioner Strong said he did not mind Mr. Lamb’s review of the report, but was
concerned about the cost of $6,500 for a third-party review rather than compilation of the
report. The Commissioners and staff discussed their understanding of Mr. Lamb’s expectation
of this year's work on the report (Water Year 2012), that he was retained for this year and
informed it may be his last year, and the report --which is the Engineering report he was
retained for this year---is the report recommended to be approved. Commissioner Strong said
regarding the year going forward, perhaps not ask Mr. Lamb to do the 2013 report, but to
review the methodology, spreadsheet, etc., developed by the Engineering Committee to make
sure there are no deficiencies. Commissioner Young said he did not believe there are, but it
would be significant value to have him on record agreeing with the Committee.

Chairman Seybolt suggested $2,000.00. Mr. Soller said the methodoclogy created last
year was a combination of Mr. Lamb’s input and the compact rules; Maria (Moreno) of
Oklahoma had done much of the work, and he didnt know how much she had discussed with
Mr. Lamb. Commissioner Young said that all that may be needed is documentation from Mr.
Lamb stating that.

Commissioner Menge asked if both states are comfortable proceeding forward and are
prepared and confident that the next report will contain the information needed. Mr. Soller and
Mr. Sugeng answered yes.

Commissioner Carter said if the Commission is to rely on the information it should be
reviewed by an independent auditor. If Mr. Lamb does not review it, someone should, because
this deals with methodology on a very serious issue.
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Commissioner Strong moved to retain Mr. Lamb for the next year to analyze to provide
a third party review, and to report to the Commission next year on his views of the
methodology, worksheet, and process that has been developed by the Engineering Committee.
Commissioner Young seconded the motion.

Chairman Seybolt called for the vote, and the motion passed unanimously.

Mr. Chris Soller asked for clarification on whether the review would be for 2012, or
2013, and Commissioner Strong answered that according to his view, it would be for 2012 work
that has been done, and he (Mr. Lamb) can use the next year to review and develop a
memorandum to the Commission. Commissioner Young added that his review is to be
consistent with the Committee recommendation today. Commissioner Menge added it is good
to have Mr. Lamb’s review for the historical record and for any suggestions he may make for
further refinement; that the States will do the next report, and that he is being asked to review.
Chairman Seybolt said for clarification that the sources of information Mr. Lamb used is the
same as the sources the Engineering Committee is using, and Mr. Soller and Commissioner
Strong said yes, except for the diversions and one gage on the Poteau River. Chairman Seybolt
said this is a result of changes taking place over a period of time. Commissioner Young said
that is not being argued, he is saying it would be good to have a third party review of the
Engineering Committee recommendation on the record. Chairman Seybolt stated he would
vield to those on the Commission with experience, and to the Legal Committee.

Commissioner Strong then moved to accept Mr. Lamb's report for Water Year 2012, and
Commissioner Young seconded. Chairman Seybolt called for the vote, and the motion passed
unanimously.

Commissioner Menge thanked the Engineering Committee for its work this year.

Following the recommendations by the Committee, Commissioner Strong then moved
that all water quality-related data be housed in the Environmental Committee report rather than
the Engineering Committee report. Commissioner Young seconded. Chairman Seybolt called
for the vote, and the motion passed unanimously.

And regarding the fourth recommendation, Commissioner Strong then moved that any
disputes between the States as they wrap up the Water Year 2013 Engineering Report be
referred to the Legal Committee for review and analysis in advance of next year's Compact
Commission report.

Ms. Gibson asked if the Legal Committee would be reviewing the methodology for
dispute resolution.

Commissioner Strong removed his motion to clarify that the Engineering Committee has
a recommendation for dispute resolution process which the Legal Committee has not reviewed,
and staff said that is correct. Commissioner Strong then changed his motion and moved that
the recommended dispute resolution process from the Engineering Committee be reviewed by
the Legal Committee over the course of the next year for any refinement they may want to
recommend at next year's Compact meeting. The Legal Committee will be analyzing the
dispute resolution process, not the data and calculations. Commissioner Carter seconded the
motion. Chairman Seybolt called for the vote, and the motion carried unanimously.
(Attachment F.)
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Return to Budget Committee

Chairman Seybolt asked the Commission to return to discussion on the Budget
Committee report.

Mr. Ed Swaim asked if the Stressor Response Study money is paid out over the course
of the study and Commissioner Young answered yes. The Commissioners discussed when the
money is in the bank and when it is to be paid, and suggested the budget should footnote the
total is $600,000.00 to be paid over 2013-2014-2015.

Mr. Swaim asked about budgeting for Mr. Lamb to conduct the review of the report.
Currently, $6,550 is budgeted for FY 2015. Commissioner Young suggested an amount not to
exceed $2,000 for the next fiscal year, then zero the following year. Commissioner Strong
clarified the review would be in FY2014, and Mr. Swaim said that would be within the budgeted
amount of $6,250.00 and only $4,000 has been spent on the report presented today, so the
budget figure of $6,250.00 for FY 2014 can remain. There was discussion about how to reflect
the budget changes and if the Engineering Committee required any funding for their work.

Commissioner Young moved to approve the budget with those two changes, and
Commissioner Strong seconded. Chairman Seybolt called for the vote, and the motion passed

unanimously. (Attachment G.)

3. Environmental and Natural Resources Committee

Ms. Julie Chambers, Oklahoma, presented the report of the Environmental and Natural
Resources Committee. Mr. Derek Smithee was unable to attend. Ms. Chambers stated the
Committee’s assignments from last year was to make the report for both states more
comparable, add page numbers on the report, as well as Commissioner Young asked the data
be presented in a way so that the average citizen could understand if a trend reduction is seen
in the .037 phosphorous criterion. She said the format of the report is very similar as in the
past, but slightly different, and she distributed the draft “"Water Quality Monitoring Report for
the INinois River Basin.” Ms. Chambers stated all the gaging information had been combined
onto one page for each of the gages in the state, and the first two pages are the traditional bar
graphs showing the loading in kilograms per year. The charts on the remaining pages
illustrated the information for each gage all on one page with the table across the top showing
the 5-year rolling average as well as the bar chart, and the longer one on the side of the page
is the annual flow for phosphorous content from 1999-2012, as well as the phosphorous
criterion, and the geometric mean for all eight gages, four for each state.

Ms. Chambers noted that for 2012 the flow across all the gages is the lowest they have
been since 2003, and in some cases half as much as the previous year, if not more than haif.
On the five-year rolling chart, two of the four Oklahoma stations are below 40% reduction goal
(Watts and Baron Fork), but stations at Tahlequah and Flint Creek tend to be above; however,
Flint Creek is going down somewhat most likely due to new the wastewater treatment plant at
Siloam Springs going online in 2011.

Commissioner Young stated that rainfall runoff has a tremendous impact from
phosphorous loading, and he asked if there was a way to separate that data so the progress
could be seen. Mr. Chris Soller stated that comparing 2012 to 2003 the numbers are almost the
same, but the phosphorous loading is one-third what it was in 2003 showing an improvement. in
the watershed. Commissioner Strong said there is a way to show flow separated phosphorous
values and report that in the Environment Committee report. In the Oklahoma report, the chart
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showing trends illustrates where higher flow data and lower flow data are separated showing
the significance of upward and downward trends, as an example, and giving a better picture of
the point source data and the nonpoint source reduction effort in the watershed. He suggested
that next year the Committee could develop an agreeable way to report that information. Also,
Commissioner Strong said the phosphorous concentration trend graphs in the report are useful
but the multiple lines on one graph can be confusing. The linear depiction on one graph could
show the linear period of record trend in one line indicating the long-term trend. Statisticians
say this is a linear regression fit to parametric data but in actuality to look at a statistically
significant trend there should be a nonparametric analysis. He said the point is it is useful to
jook at the linear trend and have the period of record trend on the graph and then look at the
more detailed analysis of true statistical trend (5-year, 10-year, etc.). Ms. Chambers discussed
available graphics related to the data that includes the high flows as well the low flows; she
said this graph does show the general trend by using the one-year regression, and other charts
removed the 5-year and 10-year line making the picture a bit clearer.

Ms. Chambers continued the Committee report reviewing with the Commissicners the
document containing the traditional information provided by Oklahoma, “Arkansas-Oklahoma
Arkansas River Compact Commission Draft Environmental Committee Report.” (report with color
tabs) Ms. Chambers noted the snapshot of information regarding the 2010 303(d) list (2012
has not been approved). Following, is the information regarding trends at the different flow
regimes showing that Flint Creek is the onfy one with a highly significant upward trend for both
and conversely, the Illinois River shows a highly significant trend downward at Watts and
Tahlequah, and Barron Fork is no significant trend. She said the 1999-2012 data stations show
a highly significant downward trend except Flint Creek is showing no significant trend. A new
component to the table compares the data to the .037 (arrows) indicating that all stations
except Flint Creek show a highly significant downward trend for use assessment using the
geometric mean; Flint Creek is no significant trend.

Ms. Chambers reviewed the section regarding the Beneficial Use Monitoring Program
(BUMP) lakes and rivers summary pages from the BUMP report for the entire Compact area,
and is followed by the 2010 Integrated Report. She noted the brief report on the Water Quality
Standards update, there were some editorial changes and human health criteria, copies of the
Statement of Joint Principles and Actions 2003 and the current document which includes the
Stressor Study. The Department of Environmental Quality provided the completed list of TMDLs
within the Compact area. The report included the traditional Oklahoma portion, updates on the
Oklahoma Water Resources Board agency program activities within the Compact area, and the
Oklahoma Conservation Commission activities report.

Commissioner Young thanked the Committee for its response to his request, and said he
is pleased with the result.

Commissioner Strong added that the report (top of Table 1) contains information that is
useful in that it summarizes the geometric mean of phosphorous for the period of 1999-2012
plus just the last five years, for example the Illinois River near Watts shows a drop to 94%
showing progress in those values at the water quality stations. He said he would like to see
that in the joint report for all the stations in addition to the line graph that shows trends in the
period of record and the last five years to see if there is progress in the geometric means of
phosphorous value as well. Commissioner Young agreed.

Commissioner Young moved to accept the report, and Commissioner Powell seconded.
Chairman Seybolt called for the vote, and the motion passed unanimously.
(Attachment H.)
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4, Legal Committee

Ms. Sara Gibson, Oklahoma, said to the Commissioners the Legal Committee did not
have any assignments, so there is no Legal Committee Report.

L. UNFINISHED BUSINESS

There were no items of unfinished business brought before the Commission for
consideration.

J. NEW BUSINESS
1. Appointments/Assignments to Committee and Selection of Chairs

Chairman Seybolt said the Committee Chairs will move to Arkansas. The Committees
will be as they are currently comprised:

a. Budget Committee

b. Engineering Committee
C. Environmental and Natural Rescurces Committee
d.

Leqal Committee

2, Election of Officers (Secretary and Treasurer)

Chairman Seybolt said the Secretary and Treasurer are for election.
Commissioner Young moved that Laura Brown be elected as Secretary and Treasurer.
Commissioner Strong seconded. The motion was approved unanimously.

3. 2014 Annual Meeting

Chairman Seybolt said the 2014 meeting will be hosted by the State of Arkansas at a
location of their choice.

Commissioner Young, as a matter of clarification, asked for guidance in regard to
authorizing the Treasurer to pay the bills for the Stressor Study. There was discussion about
writing the check in compliance with the budget, that it should take two Commission members
from each state to take binding action, and whether there are bylaws for such action. Mr. Ed
Swaim suggested the two Commissioners who are agency directors could through some written
documentation review and approve the bills electronically. He said he and Commissioner Young
are two additional signatories on the check, so it does require two signatures, It was agreed
that Commissioner Young would send Commissioner Strong the bill via email, and he could then

review the bill and concur payment.
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K. FEDERAL AND STATE GOVERNMENT REPRESENTATIVE REPORTS

There were no Federal Agency Reports.

L. PUBLIC COMMENT

Mr. Tom Myers, City of Siloam Springs, stated he is pleased the State of Oklahoma has
recognized the reuse of wastewater reclamation and has set guidelines. The State of Arkansas
has not and the City has been approached by a local university to provide reuse from
wastewater, and he encouraged Arkansas to do so. Chairman Seybolt commented about the
pond on the golf course that contains wastewater from Monkey Island that is used for irrigation
and does not go to the lake. Commissioner Young said Arkansas does have reuse reclamation
of wastewater, and he asked specifically what was referred to. Mr. Myers said the university
asked to use reuse reclamation for its soccer field, and when the ADEQ was approached it was
receptive. However, the ADH said it did not meet fecal coliform requirement of 3 or less, and
there is no provision in the law to proceed. Commissioner Young stated the ANRC and the
ADEQ can work with the ADH.

Commissioner Strong said he appreciated the comments, reuse reclamation was in the
Oklahoma Water Plan process, but it has been a struggle in Oklahoma to get wastewater reuse
and reclamation rules and regulations.

There was no other public comment.

M. ADJOURNMENT

There being no further business, Federal Commissioner and Chairman Richard C. Seybolt
thanked everyone for their attendance. Chairman Seybolt adjourned the 2013 annual meeting
of the Arkansas-Oklahoma Arkansas River Compact Commission at 11:05 a.m., September 26,
2013,

N= o 0(30]01d

Richard C. Seybolt Date
Federal Commissioner and Chairman

M Sty

Mary Schoole*,',) 2013 Commiss(gn Secretary
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ATTENDEES

ARKANSAS-OKLAHOMA ARKANSAS RIVER COMPACT COMMISSION

SEPTEMBER 26, 2013, MONKEY ISLAND, OKIAHOMA

Dick Seybolt, Federal Commissioner

J.D. Strong, Oklahoma Commissioner

Tyler Powell, Oklahoma Commissioner

Randy Young, Arkansas Commissioner

Michael Menge, Arkansas Commissioner

Mike Carter, Arkansas Commissioner

Julie Chambers, OK Water Resources Board

Ed Swaim, AR Natural Resources Commission
Chris Soller, AR Natural Resources Commission
Crystal Phelps, AR Natural Resources Commission
Sara Gibson, OK Water Resources Board

Ryan Benefield, AR Department of Wildlife Conservation
Gary Utley, USDA-NRCS, Oklahoma

Kirby Smith, OK Department of Agriculture
Jaysson Funkhouser, USGS Arkansas

Jason Lewis, USGS Oklahoma

Ed Fite, Oklahoma Scenic Rivers Commission
Charlie Harm, guest, Arkansas

Tom Myers, City of Siloam Springs

Dave Freiwald, USGS Arkansas

Yohanes Sugeng, Oklahoma Water Resources Board

Mary Schooley, Oklahoma Water Rescurces Board
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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
7/1/2012 through 6/30/2013

9/16/2013 Page 1
Date Account Num Description Memo Category Cir Amount

BALANCE 6/30/2012 o 21,548.46
713172012 AQOARCC DEP Regions Bank July 2012 Div Income R 0.94
8/31/2012 AQARCC DEP Regions Bank August 2012 Div Income R 0.91
9/5/2012 AQARCC 1153 Terrance Lamb Water Year ... Yield Report R -4,000.00
9/28/2012 AOARCC DEP Regions Bank September 2... Div Income R 0.73
10/5/2012 AOARCC 1154 Chairman Sey... Mtg. Expense R -405.00
10/31/2012 AOARCC DEP Regions Bank October 2012 Div Income R 0.78
11/30/2012 AQARCC DEP Regions Bank November 2... Div Income R 070
12/14/2012 ADARCC 1155 Johnson, Bun... 2010 - 2012 ... Audit R -275.00
12/31/2012 AOQARCC DEP Regions Bank December 2... Div Income R 0.72
1/31/2013 AOARCC DEP Regions Bank January 2013 Div Income R 0.72
1/31.2013 AOARCC DEP Arkansas-Okl... 2013 Assess...Assessments ... R 7.000.00
2128/2013 ACARCC DEP Regions Bank February 2013 Div income R 0.92
3/29/2013 AQARCC DEP Regions Bank March 2013  Div Income R 0.95
4/18/2013 AOCARCC DEP NW AR Regio... Apri! 18, 2013 Stressor Resp... R 100,000.00
4/30/2013 AOARCC DEP Regions Bank April 2013 Div Income R 2.69
513172013 AQARCC DEP Regions Bank May 2013 Div Income R 5.26
6/28/2013 AOQARCC DEP Regions Bank June 2013 Div Income R 475
7/112012 - 6/30/2013 102,340.07
BALANCE 6/30/2013 123,888.53
TOTAL INFLOWS - 107,020.07

TOTAL OUTFLOWS ~4,680.00 .
NET TOTAL 102,340.07



Register Report:2
7/1/2012 through 6/30/2013

9/24/2013 Page 1
_ _!Jate ) Account ___N_qrﬂ Description Memo Category <ok El_n_'_ s Arno;unt
BALANCE 6/30/2012 - _10,874.84
8/29/2012 CD ADARCC DEP Metropolitan ... 8/30/12 Cerlificate Of .. R 26.32
9/30/2012 CD ADARCC DEP Metropolitan ... 9/27/12 Cerlificate Of ... R 8.89
12/30/2012 CD AOARCC DEP Metropolitan ... 12/27/2012  Certificate Of ... R 2012
3/30/2013 CD AOARCC DEP Metropolitan ... 3/28/2013 Certificate Of ... R 19.95
6/30/2013 CD AOARCC DEP Metrgpolitan ... 6127113 Cerlificate Of ... R 20.42
71112012 - 6/30/12013 ' 95.70
BALANCE 6/30/2013 L 10,870.54
TOTAL INFLOWS T 8570
TOTAL OUTFLOWS "~ 0.00

NET TOTAL ' 95.70



ARKANSAS-OKLAHOMA ARKANSAS RIVER COMPACT COMMISSION

BUDGET

7/1/2012 - 6/30/2016

(ACTUAL (ACTUAL
EXPENSES) (BUDGET) EXPENSES) {BUDGET)
FY - 2013 FY -2014 FY -2014 FY-2015

7/1/2012 7/1/2013 7/1/2013 7/1/2014
ITEM 6/30/2013 6/30/2014 9/23/2013 6/30/2015
Chairman Hosts Sept. 2012 S 405.00 S 500.00 S 500.00
Postage S 60.00 D) 60.00
Stationery S 75.00 S 75.00
Printing & Reproduction S  1,000.00 S 1,000.00
Personnel Service & Office Expenses 5 120.00 S 120.00
Biennial Audit S 275.00 S 275.00
Meeting Place S 800.00 S 800.00
Security Bond S 250.00 S 250.00
Contingency S 420.00 S 420.00
Computation of Annual Water Yield S 4,000.00 S  6,250.00 S 4,000.00 $ 6,550.00
Stressor Response Study -Illinois River S  6,250.00 $  §,250.00
TOTALS: ] 4,275.00 S 15,725.00 S  4,000.00 S 16,300.00
1/2 Annual budget to be paid by each state $ 3,500.00 $  3,500.00

(PROPOSED)
FY - 2016

AW A A AN

L 0 U U

7/1/2015
6/30/2016

500.00
60.00
75.00

1,000.00

120.00

800.00
250.00
420.00

6,550.00

6,250.00

16,025.00

3,500.00
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ARKANSAS - OKLAHOMA
ARKANSAS RIVER COMPACT COMMISSION
Statement of Cash Receipts
and Disbursements
July 1, 2012 through June 30, 2013
and

July 1, 2013 through June 30, 2014
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ARK NATURAL RES COMM

Arkansas - Oklahoma Arkansas River Compact Commission

Statemente of Cash Recelpts and Disbursements
For the Period July 1, 2012 through June 30, 2013

and

For the Pericd July 1, 2013 through June 30, 2014

Cash in bank, checking as of July 1, 2012

Cash receipts
Member assessments
Special projects
Interest income
Total cash receipts

Cash disbursements
Accounting
Conference expense
Yield report

Total cash disbursements

Cash in bank, checking as of June 30, 2013
Cash in certificate of deposit as of June 30, 2013

Cash and cash equivalents as of June 30, 2013

Cash in bank, checking as of July 1, 2013

Cash receipts
Member assessments
Special projects
Interest income

Total cash receipts

Cash disbursemenis
Printing & reproduction
Conference expense
Postage
Bond costs
Yield report

Total cash disbursements

Cash in bank, checking as of June 30, 2014

Cash in certificate of deposit as of July 1, 2012
Interest income certificate of deposit
Cash in certificate of deposit as of June 30, 2014

Cash and cash equivalents as of June 30, 2014

21,549

7,000
100,000
20

107,020

275
405
4,000

4,680

123,889
10,950

134,839

123,889

3,500
500,000
216

503,716

851
488

57
685

4,000
6,081

821,524

10,875

146

11,021

632,545
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2013
Report of Arkansas Commissioners
To
Arkansas-Oklahoma Arkansas River Compact Commission

Arkansas Water Plan Update

The update of the Arkansas Water Plan will conclude in November of 2014. We have
engaged water users, organizations, agencies, and the general public in the process.
Volunteers have helped our planning team and contractors, CDM Smith and FTN
Associates, determine the best data sources, the preferred assessment and forecasting
methods, and policy goals. Public meetings have been well attended, and we expect
this engagement will be successful.

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 and development and
implementation of rain gardens.

Illinois River Conservation Reserve Program
Changes to the program to encourage participation have been made. We are optimistic

that signups will increase.
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Arkansas - Oklahoma .
Arkansas River Compact Commission %
Shangri-La Resort @ Grand Lake, Oklahoma 2. o
September 26, 2013 . L
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CLIMATE A g

Following a period of drought improvement, the last month has been extremely dry in Oklahoma. However,
widespread precipitation over the last week or so will provide significant relief from the multi-year drought
impacting Oklahoma, especially in the west. According to the most recent U.S. Drought Monitor, almost half
the state is considered in “moderate drought,” with about 21 percent of the state's area in “severe” drought
and more than four percent classified as “extreme.” While rainfall over the past year is slightly below normal,
the East Central and Northeast climate divisions have received only about eight and 26 percent of normal
precipitation over the last 30 days.
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OKLAHOMA COMPREHENSIVE WATER PLAN

State Legislative leaders responded positively to the 2012 Update of the Oklahoma Comprehensive Water
Plan, which was released early in 2012. With both substantive water policy legislation and funding for
implementation, the OWRB and related agencies now possess both the directive and tools necessary to meet
Oklahoma's water challenges through revitalized and innovative water management and protection programs.
In all, accomplishments from the 2012 legislative session will accelerate implementation of at least half of the
eight priority recommendations included in the 2012 OCWP Update (Water Quality and Quantity Monitoring;
Water Supply Reliability; Water Conservation, Efficiency, Recycling and Reuse; and Water Project and
Infrastructure Funding). Additional legislation providing for improved enforcement of water well drilling
regulations and enhanced floodplain management rules address at least two OCWP supporting
recommendations.
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Regional Reports - were mailed to all identified water systems in the state. A similar guide for wastewater
systems is in development.

WATER RESOURCES STUDIES
Surface Water Studies

Stream water allocation models for stream systems in Oklahoma provide the OWRB and its partners with an
integral planning and water rights management tool. Allocation models have been developed for the Blue
River; Muddy Boggy River and Clear Boggy Creek; Kiamichi River; Little River (state line); Upper Canadian;
Deep Red, Cache Creek, and Beaver Creek; and Middle Canadian, Lower Canadian and Little River (central
Oklahoma) basins. Hydrologic investigations for these basins are also being completed. Models are currently
being developed for basins in the Washita River, Verdigris River, Deep Fork of the Red River, and North
Canadian River systems.

The OWRB and Bureau of Reclamation are cooperating on a 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 recently commenced the 20-year update of the Enid Isolated Terrace aquifer, an 81-square-mile
deposit located in north central Oklahoma in the western half of Garfield County. Primary uses of the aquifer
are for ranching, farming, oil refining and municipal use by the City of Enid. Goals of the study include 1)
updating the saturated thickness, formation thickness, and potentiometric surface; 2) compiling water use
from the aquifer; and 3) incorporating Oklahoma Comprehensive Water Plan projections for management
purposes. The study is scheduled to be completed by the end of 2014.

The Garber-Wellington Water Management Study was initiated in June 2008 to address growing concerns
about the future of water availability in central Oklahoma. While the OWRB will use information obtained from
the investigation to determine the Maximum Annual Yield of the aquifer, a groundwater-flow model will also be
used to anticipate 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 is currently under review. The
report is scheduled to be finalized by the end of 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 central Oklahoma in October 2011 and will be
collecting groundwater and surface water information to better understand the groundwater-flow system. The
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 mode! 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-under the
WaterSMART Program-on the Washita Basin River Basin Water Supply Study. The project is scheduled to be
complete by the end of 2015.




= Confirmatory stream and reservoir monitoring to assess Water Quality Standards beneficial use
attainment status;
®  Monitoring for the Grand River Dam Authority to assist GRDA in management of their reservoirs for
ecosystem support;
= Completing cooperative work for ODAFF to investigate pesticides in certain Oklahoma streams. |

BENEFICIAL USE MONITORING PROGRAM

OWRB staff continue to monitor water quality conditions and trends statewide through the Beneficial Use |
Monitoring Program (BUMP). The BUMP, recognized by EPA as one of the finest state-run monitoring programs
in the nation, facilitates science-based decision-making concerning impaired waters, In 2011, BUMP iake
sampling underwent a thorough reevaluation and modification to incorporate a probabilistic sampling
approach to maximize benefits and efficiencies in the program while reducing expenses. Monitoring staff
partnered with EPA to conduct the National Lakes Assessment and are currently partnering with EPA on the
National Rivers and Streams Assessment with field work initiating this summer. These national studies are
designed to establish comparable lake, river and stream parameters between states to facilitate standardized |

assessment.

OKLAHOMA WATER QUALITY STANDARDS |

Oklahoma’'s Water Quality Standards amendments have become effective as state law and were certified by
the Oklahoma Attorney General on September 3, 2013. They now await EPA review and approval.

Revision topics included modification to regulatory default flows for implementing the Agricultural Beneficial
Use; removal of the numeric criteria for color; clarification of the applicability of Seasonal Temperatures for
calculating BOD load; restoring language determining the applicability of the Fish Consumption Beneficial Use;
updates to WBID numbers and editorial changes in Appendices A.1 through A.7; changes to the Beneficial
Uses of certain segments of Canadian River, Rush Creek and Wewoka Creek in Appendix A; ; updates to
Numerical Human Health Criteria in Appendix G; and additions to Appendix H regarding Beneficial Use
Designations for Certain Limited Areas of Groundwater.

A Joint Phosphorus Criteria Study is also underway to determine the Total Phosphorus threshold response
level at which any statistically significant shift occurs in algal species composition or algal biomass production
resulting in undesirable aesthetic or water quality conditions in Oklahoma's designated Scenic Rivers. The
study will be managed by a committee of six individuals appointed by the Governors of Oklahoma and
Arkansas, The Joint Study Committee will establish a reasonable schedule of project deliverables including at '
least two interim written reports and at least one public meeting each year with stakehoiders. The final report !
and all data collected or reviewed during the Joint Study witl be available to the public. '

ENDANGERED SPECIES ACT

On September 17, 2013, the U.S. Fish and Wildlife Service published a final rule announcing the listing of two
freshwater mussel species—the Neosho mucket {Lampsilis rafinesqueana) as endangered and the rabbitsfoot
{Quadrula cylindrica cylindrica} as threatened—under the federal Endangered Species Act. Both species exist in
eastern Oklahoma streams, particularly northeastern watersheds like the llinois River.

OKLAHOMA COMMISSIONER'S REPORT 9/26/2013
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WATER RESOURCES FINANCING

The OWRB administers the State Financial Assistance Program (FAP), backed by the Statewide Water
Development Revolving Fund, which awards loans and grants for the construction and improvement of water
and sewer facilities. In all, through the OWRB's five primary financing programs—which provide Bond, CWSRF
and DWSRF loans and REAP, Emergency and Drought Response grants—more than $3 billion has been
awarded for water and sewer projects in Okiahoma with a total estimated savings of more than $1 billion to
Oklahoma communities. In 2012, the Board approved approximately $300,000 in grants to provide drought-
related emergency aid for rural and municipal water facilities.

OKLAHOMA STATE LEGISLATURE

While the 2013 legistative session, which concluded in FebruaryMay, was relatively uneventful compared to
last year's flood of landmark water legislation, there were a few measures of note:

= HB 2193 outlines procedures for the OWRB to properly administer the new Water Infrastructure Credit
Enhancement Reserve Fund. The Fund, authorized through passage of State Question 764 lastin November,
enables 2012, will provide means for Oklahoma to meet its projected $82 billion water and wastewater
infrastructure needs through 2060, a priority initiative of the 2012 Update of the Oklahoma Comprehensive
Water Plan.

® SB 965, which transitions the nine-member OWRB Board from its long-standing Congressional District and at-
large representation to a new regional scheme, passed by one vote just before the Legislature adjourned on May
24. This change loosely mirrors the eight 1995 QCWP planning regions plus a ninth in the Panhandle. The
measure takes effect in 2014 and will be slowly phased in over the coming years.

® A new Emergency Drought Relief Fund, enabled through HB 1923, includes $3 million for future drought
mitigation and projects. While details have yet to be resolved, in the event of a gubernatorial drought declaration,
expenditures will be approved through an Emergency Drought Commission consisting of the Secretary of
Agriculture and Executive Directors of the OWRB and Oklahoma Conservation Commission.

While no bills were passed to implement a true regional water planning program, the most popular
recommendation of the OCWP and the only priority initiative yet to be implemented, last year's increased
appropriations to implement OCWP priorities were left intact. And not only were efforts to repeal the Water for
2060 Act soundly rejected, all appointments have now been made to the Advisory Council envisioned under
that legislation, passed last year.. Lastly, all of the OWRB's new rules adopted in 2013, including those to
implement the new mining pit water regulations in the Arbuckle-Simpsonsensitive sole source groundwater
basins, were approved by the Governor and Legislature.

LEGAL MATTERS

Tarrant Regional Water District v. Herrmann

Oklahoma won a historic legal victory on June 13. The U.S. Supreme Court unanimously upheld certain
Oklahoma laws controlling state water against a challenge from the Tarrant Regional Water District, which
serves a large area in north Texas. In 2007, Tarrant applied for a permit to take water from the Kiamichi River
in southeastern Oklahoma and simultaneously filed a federal lawsuit against OWRB members and several
Oklahoma statutes that place restrictions on the use of stream water out-of-state. After Oklahoma's legal team
had won victories in U.S. District Court and again in the Court of Appeals, the Supreme Court definitively ruled
that Tarrant has no right to cross the state border and take water from Oklahoma because (1) Oklahoma laws
are within the state's authority and rights to control its waters under the Red River Compact (a Congressionally-
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Arkansas - Oklahoma Compact Commission Meeting  September 26, 2013

Engineering Committee Meeting Report-Out

The Engineering committee has been discussing the honing the annual yield calculation
methodology for several months and met by conference call on September 17",

4 assignments from 2012 and past meetings:

1. Update the methodology for the calculation of yield using updated data sources and
agreed-upon coefficients, gages used, calculations for ungaged areas, and other data.

| am pleased to say the engineering committee has finalized this written methodology
which includes agreed-upon coefficients, gages, calculations for ungaged areas, and
data sources. In addition, we have finalized changes on an Excel-based annual yield
analysis tool (AYAT) that the OWRB created last year. Both states used the tool this year
and we both agree that it will provide a transparent, easy-to-use format for calculations,
prevent hand calculation errors, and automate the data retrieval by automatically
pulling in the most current data from U.S. Corp of Engineers and USGS websites. In
addition, it contains all data source citations and step-by-step process for each
calculation (something omitted from past reports).

Recommendation: First the committee has determined that the proposed annual yield
calculation methodology adheres with the compact and that it can be approved.
Secondly, the committee is recommending that the annual yield report can easily be
compiled by the states at a substantially lower cost (both contractor costs and time
savings by both states with the elimination of the substantial time commitment
required to review and recreate the contractor’s calculations and results presented in a
different format). Each state would retrieve the data from USGS and from the other
state, independently run the analysis and compare the numbers. Each state is already
doing this same process when checking the contractor’s work. The host state would
prepare an executive summary quantifying any deficiencies and prepare copies of the
report.

2. Compare the result between the Engineering Committee Methodology and Contractors
methodologies for calculating annual yields.

Last year the commissioners agreed to continue with Mr. Lamb at Hydrologic
Information Services (H.1.S) for another year and have each state prepare a report
separately and compare results. The committee has had the benefit of the contractor’s



history with the compact to ensure that the data sources and calculations he used align
with updated data sources and calculation methods (including agreed-upon coefficients,
gages, methodology for extrapolating runoff area to the state line, etc.). Major
difference between the excel workbook and Mr. Lamb’s report are:

1. Calculation of runoff

a. Summation of daily flow vs. using monthly mean flow to calculate yearly volume.
Using monthly mean flow could leads to errors in 2012 due to being a leap year.
The mean flow for February was not multiplied by the correct number of days
(used 28 days instead of 29 days).

b. Drainage area used to interpolate runoff at state line. The excel workbook
calculated the drainage areas uses a more accurate GIS and spatial data to
delineate the drainage area while the contractor still used manual method.

c. Different gages used to calculate runoff on Poteau River calculation. This issue
was discussed by the committee last year. There are no specific instructions in
the Compact on what gages to use to calculate the annual yield. Each gage has
its own strength. The gage used by the contractor (Cauthron, AR) has a longer
history of data while the gage used in the workbook (Loving, OK) is closer to the
state line and has a smaller interpolated area.

2. Direct diversions from streams and reservoirs.
Both states have direct access to the most current streams and reservoirs data that
could improve the annual yield computation.

Recommendation: Although there were differences, no deficiencies were identified and
the committee can recommend approval of the annual yield report.

Determine if water quality data should be included in the Annual Yield Report or the
Environmental Committee Report.

The past reports only consists of copies of the raw data from USGS tables with no
analyses reflecting trends, ‘red flag’ conditions, and areas of concern. The
Environmental Committee Report only includes water quality analyses for the lllinois
River Basin and does not cover all other basins in the compact area. The committee
agreed that raw data information does not provide enough information and of little
utility.

Recommendation: The committee would recommend doing more analyses of the raw
data so it could provide more useful information and could be included in the



Environmental Committee’s report. Under the directive of the commissioners, the
parameters of the analyses need to be determined.

If the Commissioners would still like to see this raw data in the Annual Yield Report, the
committee would suggest simply including a statement about sources of water quality
information and internet links to those sources instead of multiple pages of raw data.
This could include USGS website, OWRB and ANRC reports on-line, etc.).

Discuss and propose a methodology for dispute resolution in cases of disagreement
regarding calculation of annual yield.

In cases of disagreement regarding the annual yield calculations the committee has
traditionally approached the commission with a recommendation that the report either
1} not be accepted or 2) be accepted conditionally with additional time for the
resolution of technical issues. During the Engineering Committee meeting last week, Mr.
Chris Sollar presented a very good draft written procedure for disagreement resolution.
The document outlines solutions for potential disagreement in four key areas: data sets
used, methods, results, and interpretation of compact language.

Recommendation: The Engineering Committee will finalize this document during 2014
and ask the legal committee for a review and comments and be prepared to present the
final document for approval at the next compact meeting.



Arkansas River Basin Compact

1) Disagreement on Data

Since multiple sources will be used to obtain different sets of data at different times, there is a
chance that the agencies in Arkansas and Oklahoma may obtain different data for the basic elements in
the calculation of the compact. This could be due to timing of data collection or contact person used to
obtain data. Data used in the calculations include:

1} Stream Flows (USGS)

2} Precipitation on reservoir surface (USACE)

3} Evaporation from reservoir surface {USACE)

4} Diversions from streams (OWRB and ANRC)

5) Diversions from reservoir (USACE)

6) Return flows (State’s DEQ)

Solutions:

For data obtained off the internet the newest data will be used. This includes runoff,
precipitation, and evaporation data. Possible conference call with agencies in charge for clarification on
what changed and why if needed. For data provided by the states (diversions and return flows} the
states should have free access to the other states data for review. The states should review, investigate,
and possibly include historical data and averages if current year reported data is significantly different
from previous years. For data obtain from individuals a conference call can be used to question the
information.

2) Disagreement on Methods

Current methods used to calculate the yield have been written out in guidelines and agreed to
by both state agencies. Itis to be expected that changes may occur in the future as both agencies work
on producing the report. These changes may include but not limited to: what gages are used, drainage
areas of gages, interpolation/extrapolation areas to state line, changes in coefficients; as well as the
inclusion of addition depletions not currently being incorporated (pumpage of ground water and
evaporation from non-reservoirs).

Solutions:

Changes should be brought up before the engineering committee and/or Commissioners before
being made to the method in the yield report. If the changes are deemed important enough to be
included in the current years report a conference call with the engineering committee members can be
held to discuss the topic. For inclusion of methods not currently being considered there mustbe a
defined, agreed upon process to obtain and calculate that data before it is included in the yield report.
Review of the process and the significance of results can be performed to determine the importance of
New processes.



Arkansas River Basin Compact
Comparison of Computed Yield Reports

This report provides an explanation of the major differences between the yield report created by Mr.
Lamb at Hydrologic Information Services (H.1.5.) and the calculations by the staff of the Arkansas Natural
Resources Commission [ANRC) and the Oklahoma Water Resources Board (OWRB), with ANRC and
OWRB using the Excel workbook created by Maria Morenc from OWRB. The goal of this report is to give
the Commissioners of the Arkansas River Basin Compact a helpful tool for comparison and come to a
consensus on the question of rather a third party entity (H.1.5.) should continue to create the report or if
the agencies of Arkansas and Cklahoma can duplicate and/or improve the report that H.1.S. produces.

The major differences are:
1) Calculation of Runoff
a. Summation of daily flow vs using monthly mean flow to calculate yearly volume.
b. Drainage area used to interpolate/extrapolate runoff at state line.
c. Gages used to calculate runoff.
2) Direct diversions from streams and reservoirs

The workbook sums the recorded daily flows to arrive at the yearly volume while H.).S. uses monthly
mean flows to calculate the yearly volume. The monthly mean is multiply by the number of daysin a
month and then added together to get the yearly volume. This leads to errors in the H.1.S. report due to
2012 being a leap year. The mean flow for February was not multiplied by the correct number of days
{used 28 instead of 29 days). Even when adjusted by using the correct number of days the monthly
mean method and daily flow method did not produce the same yearly volume, even though it should.
This is probably due to rounding of the monthly mean.

The next major difference is the drainage areas used to interpolate and extrapolate the runoff to the
state line. H.LS. report uses areas delineated by hand. The workbook uses GIS and spatial data to
delineate the drainage not included in the gage readings. While it is cbvious that the GIS method is an
improvement on the hand delineation it is noted that ANRC does not completely agree with some of the
areas. These will be worked on in the coming year for a final value.

Different gages used to calculate the flow can be seen on the Poteau River calculations {page 5). This
has been discussed by the engineering committee before. There are no specific instructions in the
compact on what gages to use so that determination is dependent on the individual. Each gage has its
own strengths. The gage used by H.I.S. {Cauthron, AR) has a longer history of data while the gage used
in the workbook [Loving, OK) is closer to the state line and has a smaller interpolated area.

The last difference is the diversions from the streams and reservoirs. This aspect both agencies knew
they could improve upon. Having direct access to the data collected by the agencies and the GIS means
to insure that all diversions points in the compact region are counted improves the quaiity of this aspect
of the calculations.

pg. 1



Comparison of Spavinaw and Lee Creek Sub-basins

Spavinaw | Spavinaw
2012 WY | nr Syca. Basin
DA=135 | DA=133
_ Oct 25.0 246
Nov | 789 | 717
Dec | 736 | 725
~_Jan 488 48 1
_____ _ Feb 64 4 63.4
o Mar 1 205 2020
2P 743 732
_____ May 4G.1 395
odun | 289 285
ol | 88 | 876
Aug 1562 1 554
Sep 13.8 136
Meanf/s| 556 | 548
acre-it 40,260 | 39,663

SPAVINAW 5UB-BASIN

. Total Runoff

Spavinaw Creek near Sycamore. OK

Dirainage arsa: 133 sq.mi
Measured ig:g: acr:f-:e-':t

Drainage Area:  121.34 5¢.mi
il ig,zgg acr:f:eet

Table 1: Calculated runoff for Spavinaw Basin from
workbook.

Table 2: Calculated runoff for Spavinaw basin from H.1.5. worksheet,

Comment: ANRC agrees the drainage difference is closer to 11 sq miles than 2 sq miles. Per
USGS data, the drainage at the gage should be 133 sq. miles noted in the workbook.

LEE CREEK SUB-BASIN
Total Runoff 338,575  acre-feet
USGS 07249800

| Lee Creek at Short, OK
:Drainage area: 420 5¢.mi
| Mzasurzd it e
( 333,806 | acrefeat
[ Adjusted to Stateline
:Drainage Arza: 426 sq.mi
. Estimatzd AL s

N 338,575.15 | acre-feet

Table 3: Calculated runoff for Lee Creek Subbasin

from the workbook.

Comment: Due to a miss understanding of the compact the extrapoiated area of 426 sq. miles

Lee nr Sho|Lee @ SL
2012 WY | DA=420 | DA=426
Oct 12.1 123
Nov 1,071 1,086
Dec 1,082 1,097
Jan 909 922
Feb 5971 606
Mar 1,549 1,571
Apr 245 249
May 27.2 27.6
Jun 7.69 7.80
Jul 1.20 .22
Avug 048 0.49
Sep 7.98 8.09
Mean ff/fs| 459 466
acre-ft 332,581 1 337,333
Table 4: Calculated Runoff for Lee Creek Subbasin from H.1.5. worksheet.
may not be a final number.
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Comparison of Poteau River Sub-basin

Comment: The major differences between the two
reports on the Poteau River sub-basin are the different
gages. This was discussed in previous engineering

POTEAU RIVER BASIN

Total Runoff 430,603  acre-faat

USGS 07247015 committee meetings. The gage at Cauthron has a
Poteau Riyaratlsving, OK . . .
[Ralnags Siik: sqni longer history of data while the gage at Loving has a
Measurad cfs smaller interpolated area back to the state line. ANRC
A acre-fest :
Adjusthd o Sthtatine agrees that the gage at Loving should be used.
Dralnags Arza: sq.mi
i y : - T j'fs The workbook uses a gage on Black Fork that Mr. Lamb
timats
Fima 285,879 |  acre-feat does not. Black Fork starts in AR and crosses the state
USGS 07247250 line and joins Poteau River upstream of Wister Lake.

: Fork bel i k . OK . .
Black Fork balow Big Creek nr Page. O This gage should be included.

Dralnags arza: 744 sq.mi
Massurad 69 474 ofs
FasurEs 137,801 acrefect Mr. Lamb includes ungaged tributaries to James Fork
Adjusted to Stateline and Poteau River. ANRC agrees that there are
Drainags Arza: 17.62 s¢.mi . . . )
16 453 cis tributaries that starts in Arkansas and flow into James
Estimatzd = = . . .
FHma=e 32,635  acre-faat Fork and the Poteau River that are not included in the
USGS 07247250 gage flow. Since the workbook uses the gage on Black
LDl T gl T Fork the ungaged section for the Poteau River is smaller
Drainage area: 147 s mil
Maasurad 53185 ¢fs but it should still be considered. ANRC review of the

105,453 acra-feat

Adjusted to Stateline i

Drainags Area: 15625 sq.mi 35.2 sq. miles.
56.511 cfs

ungaged sections on James Fork delineated an area of

Estimated 112,089  acre-feet

Table 7: Calculated runoff for Poteau River Subbasin from the workbook.

Poteau @ | Poteau @ Poteau James Fk James Fk | James Fk| Poteau R
Cauthron | State Line Ungaged Heackett State Line | Ungaged Basin
2012 wy] Da=203 | DA=254 H DA=89.2 DA=147 DA=157 | DA=36.1 | DA=536
__ Oct v ra e 36 | 38 | 09 | 8.2
Nov | 10710 13401 | 4706 254 0 4'_* 2113 | 6824 | 21443
Dec | 8070 10097 | 3546 3350 3578 | 823 | 18044 |
Jan 5650 706 9 2483 350.0 3738 860 | 14150
__Feb 3110 3891 | 1367 | 2280 | 2435 560 | 8253
Mer | 8410 10523 | 3695 | 4990 | 5329 1225 | 20773
Apr | 434 | 543__“L 191 ._.im 327 49 | 80 | 1163
ey |36 | a5 | 16 | s | w5 |36 | 251
. :J_LLQ.__L 10 il- 13 158 U7 N ) S N — 07—
o L _,§.5____;_ SCOHNP R RO BN O ——
Eee T e S B L e B B e
Sep 194 | 243 | 85 | 12 | 1.2 | 03 | 343
Meanfss| 306 | 3 | 135 [ s | 155 | s | 700
acre-ft_ | 221.829 | 277559 | 97473 | 105101 | 112250 | 25810 | 513003

Table 8: Calculated runoff for Poteau River Subbasin from H.1.5. worksheet.
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Comparison of Depletions by Major Reservoirs

Table 1 Arrwal Depletion by Major Rezervoirs in the Compact Aros
ANNUAL DEPLETIONS BY MAJOR RESERVOIRS IN ACRE-FEET LAF) 1

EETATICIN FAEMEIF ENAENPHATILIN 18 IR TEER BT FRYSILIRT
1Eh fish I i

AR IS T AN

Figure 3: Depletion by reservoirs from workbook (using same diversions as H.LS. report).

Table 3.—Annual depletion cansed by major reservoirs for the 2012 water year
[acre-ft = acre-feet, fi's = cubic feet per second)

Change In °Precipitalion PEvaparabon

Year-end contents in  on reservoir from
Reservor contents water year surface reservoir  °Diversions Depletion Depletion
{acre-fest) (acre-feet) {inches) (inches) {acre-feet) (acre-feet) (f%/s)
Webbers Falls 166,582 114 3706 52 91 21,880 022
Tenller Ferry 552,044 42093 3681 807 -30,591 -42.25
Robert 5 Kerr 519,653 10,344 3870 5524 92,409 1276
Wister 42,062 4,915 57.00 46 21 16,555 29

“From U S, Army Corps of Engineers, Tulsa Distnict
b Adjusted for pan coefficient of 0 70 (from VVisler and Brater, 1949)

Figure 3: Depletion by reservoirs from H.1.S. report.

Comment: Using the same area of Webbers Falls and the same volume for diversions the
depletions caused by reservoirs are the same in both reports.

Conclusion
The Engineering Committee believes that the agencies of both states can and should preduce the report
in the future. While there are differences between the reports this was to be expected.

There are still a few issues to be resolved. These are:
a. Agreement on the delineated areas and any ungaged tributaries.
h. Create a procedure in the case of discrepancies between the reports or disagreements on
methods, procedure, or changes to future reports.
c. Create a method of transferring data between agencies or provide access to data so that
each state has their own means of obtaining data from the other state.
d. Write and finalize a report to replace the report created by H.1.5.

The Engineering Committee will work on solutions to these issues in the coming year and plans on
having a complete report for the next yield report if instructed by the Commissioners.

pg. 7




ARKANSAS RIVER BASIN COMPACT

Guidelines for the Computation of Annual Yields
Draft - September 18, 2013

This document provides details on the data sources and methods required for computation of the
annual yields for the Spavinaw Creek, Illinois River, Lee Creek, Poteau River and Arkansas River Sub-
basins of the Oklahoma-Arkansas River Compact.

Computation of Annual Yields

The Oklahoma-Arkansas River Compact states the required determinations for computation of annual
yields (Appendix I, page 116), as follows:

1. Measurement or computation of actual runoff from each Sub-basin

2. Computation of total depletions or accretions in each of the respective Sub-basins
3. Sum of items (1) and (2) to obtain the "annual yield" for each basin

4. Multiply item (3) by 100 minus the percent depletion alfowed in Article IV of the Compact
5. Compute deficiency, if any, by comparing item (4) to (1)

Items 1 and 2 are explained in this document, as these involve interpretation of the Compact, data
collection and application of appropriate methods for computation of runoff, accretions, and
depletions. Items 3 to S are not included herein as these are self-explanatory.

1. Measurement or Computation of Actual Runoff from each Sub-basin

= Runoff from the Sub-basins should be computed using the areas defined by the Compact in
Article II (page 93), and further comments of the Committee presented in Appendix [, Item 1 (page
117-118). Active USGS streamflow gauges should be used to retrieve measured runoff as
available, Since most gauges are not located right on the Oklahoma-Arkansas state border,
estimates of runoff should account for the ungauged flows generated in the drainage area above
or below the selected gauge.

In the case of the Spavinaw Creek, Illinois River, Lee Creek and Poteau River Sub-basins, the runoff
measured at the gauges needs to be adjusted using simple linear interpolation, as follows:

R= Ry + [‘:—;] (Eq. 1)

Where,
R = Actual runoff at the OK-ARK state line
Ry = Measured runoff at the gauge
Ag = Contributing area at the gauge
Ay = Area ungouged above or below gauge
Ay = Total area including ungauged portion. Because water from these Sub-basins originates
in the state of Arkansas, then:
v [f gauge is located on the Oklahoma side: A; = A;—- Ay
= |f gauge is located on Arkansas side: Ar = Ag + Ay

Page lof 6



Data obtained from the eleven (11) above listed gauges is sufficient to accurately compute actual
runoff from the Sub-basins but different gages could be used for the computation of runoff,

» Review of the Poteau River Sub-basin indicates that there are large portions of runoff that
originates in Arkansas but is not included in the gaging. Calculations should be completed to
estimate the runoff for these areas using the following equation.

Ry= Ry + [;_z] (Eq. 3)
(Eq. 3)

Where,

Ry= Calculated runoff at the OK-AR state line from ungauged contributing streams
Ry = Measured runoff at the gauge

Ag = Contributing area at the gauge

Ay = Area contributing runoff for ungauged streams

= Actual runoff should be computed on an annual basis, and monthly values should be included as
appendices, instead of the daily time series that have been included in previous reports. Units
should be consistent, preferably in Acre-feet (AF).Flows originated from outside the Compact area
should not be included in the computation of actual runoff, unless specified in the Compact.
Article I of the Compact defines the drainage areas for each Sub-basin as waters originating in
the Compact area. In previous reports, return flows from the White River Basin have been
removed from the flow originating in the Arkansas River Basin since the water is being transferred
in from another basin. The return flow data is obtained from the water department/utilities for
the Cities of Fayetteville, Rogers, and Springdale, AR.

2. Computation of Total Depletions or Accretions in each of the respective Sub-basins

In Supplement No. 1, Appendix I, Item 2, the Compact states that “The total annual depletion in each
sub-basin will be the sum of the following: (a) 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 alluvium aquifers”. Data sources and procedures suggested for computation
of these items are described as follows:

a) Total stream diversions minus return flows

Diversions over the Oklahoma side of the Compact, i.e. the Arkansas Sub-basin and the Oklahoma
portion of the Lee Creek Sub-basin, should be estimated using information from the OWRB.
Likewise, diversions over the Arkansas side of the Compact should be obtained from ANRC. These
agencies manage the surface water rights of their areas, and can provide information on the type
of uses, allocated amounts, annual reported use, and estimates of return flows. Values of annual
diversions for each sub-basin should be included in the report, along with a brief description of
the methods and assumptions used in the calculation of return flows,

Page30of6



get hot with the sun, and while light penetration in a pan is essentially uniform, light
penetration in natural bodies of water will decrease as depth increases. Pan coefficients can
vary depending on a number of different variables, including ground cover, levels of relative
humidity, and 24 hour wind speed. Previous reports have used a pan coefficient of 0.70 for
correlation between reservoir evaporation and pan evaporation.

Further discussion as to the coefficient value that should be used is required by the
engineering committee.

*» Direct Diversions from reservoir surface (D)
Direct diversions from reservoir storage, not included in the outflow, can be computed using
information from the OWRB water rights database. Previous reports only used data from the
USACE, but did not include description of details such as the type of use, the year of the data,
and if any return flows had been included in the computation.

c) Evaporation losses from other than major reservoirs
This item has not been addressed in previous reports. The Compact states that “Evaporation from
small lakes, such as those not designed for water supply, including flood-detentions structures, farm
ponds, and recreation lakes, may be estimated on basis of average water surface area and
appropriate data from evaporation-pan records” (Appendix I, Item 2, page 119).

Further discussion about the data sources and feasibility of including this item in the computation
of depletions needs to be discussed by the Engineering Committee. Inclusion of this item in the
computation of depletions will be determined by the Engineering Committee.

d) Pumpage of ground water from alluvium aquifers

This item has not been included in previous reports. The Compact states that Pumpage from
stream alluviums may cause appreciable depletions in the 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”
(Appendix |, Item 2, page 119).

Inclusion of this item in the computation of depletions will be determined by the Engineering
Committee.
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Table 1. Comparison of geometric means to the Oklahoma Scenic River total phosphorus
criterion calculated from 1999-2012 and 2008-2012.

1999-2012 (3-month GM'S) 2008-2012 (3-month GM'S)
%
N N< % Exceeding N N< Exceeding
Station (see footnotes) {Period) 0.037 0.037 (Perind) | 0.037 0.037
lllinois River near Watts* 255 5 98% 85 5 94%
linois River near
Tahlequah* 255 9 96% 83 4 95%
Flint Creek near Kansas* 246 0 100% 77 0 100%
Barren Fork near Eldon* 246 133 46% 80 43 46%
Little Lee Creek near
Nicut NA NA NA 54 52 4%
Lee Creek near Short 167 166 <1% 80 80 0%
Mountain Fork River near
Smithville 139 113 19% 54 39 28%

* Dataset meets USAP data requirements

Table 2. Waters Listed on Oklahoma's 2010 303(d) List

Impaired Waters in the lllinois River Basin

OKWBID Name Listed on 303(d) for Impairments
121700020020 Tenkiller Ferry Lake Dissolved Oxygen, TP
121700020110 Chicken Creek Fish Bioassessment
121700020220 Tenkiller Ferry Lake, lllinois River Arm Dissolved Oxygen, chlorophyll-a,
121700030010 lllinois River — Tahlequah TP
121700030040 Tahleguah Creek (Town Branch) Eschericia coli
121700030080 Illinois River TP, Lead, Eschericia coli, Fecal Coliform
121700030280 lllinois River — Chewey Bridge TP, Escherichia coli. Turbidity
121700030290 Flint Creek TP,Dissolved Oxygen
121700030350 llincis River — Watts TP, Turbidity, Enterococcus, Escherichia coli
121700030370 Baltard Creek Enterococcus
121700040010 Caney Creek Enterococcus
121700050010 illinois River - Baron Fork TP, Sedimentation/Siltation
121700050090 Tyner Creek Enterococcus
121700050120 Peacheater Creek Enterococcus
121700060010 Flint Creek TP,Enterococcus
121700060040 Battle Creek (Battle Branch) Enterococcus
121700060080 Sager Creek Enterococcus, Nitrates, Thallium

Other Notable Impaired Waters in the Compact Area
OKWBID Name Listed on 303{d) for Impairements
Silver, Cadmium, Copper, Lead, Selenium,
220100010010 Poteau River (Below Wister) Turbidty, Enterococcus
Chlorophyll-a, pH, Dissolved Oxygen, Turbidity TP,
220100020020 Wister Lake Color, listed as an NLW in the OWQS
Lead, Total Phosphorus,
220200050010 Lee Creek Enterococcus

220200050040

Little Lee Creek

Total Phosphorus, Enterococcus




Average Annual Total P Loadingin
Kilograms per Year (excluding targeted
high flows)

180,000 S — S
160,000
140,000
120,000
100,000
80,000
60,000
40,000
20,000
. 1
Flint Creek llinois River IlllnzlesaI:Iver Barren Fork
near Kansas near Watts Tahlequah near Eldon
WTotalP80-93| 22279 | 124832 | 85235 | 3300
‘mTotalP93-97| 15,705 T 138508 | 83799 | 29482
WTotalP94-98| 12986 | 99898 | 70,546 19,163
MTotalP95-99| 14949 | 123,581 | 83,632 19,257
WTotalP96-00) 15103 = 13498 | 92,876 13,163
‘ETotalP97-01) 15992 | 149,927 | 106797 | 14548
mTotalP98-02| 19,259 T 167,987 | 131491 | 17,603
mTotalP99-03| 20,620 T 148151 | 117,524 14,059
BTotalP00-04| 21,004 | 129533 | 112,341 13,685
BTotalP01-05 19,098 = 100347 | 91,325 | 11465
ETotalP 0206 17415 | 69,482 67345 | 8,500
‘mTotalP03-07| 15977 | 48448 | 47.216 1" 5,716
mTotalP04-08| 19,356 + 56951 | 58,605 | BST4
mTotalP 05-09| 19,586 + 57,275 60,827 | 9,195
TotalP 06-10| 19,818 53,127 61,131 9,335
eTotalP0711] 21672 | 58371 | 70241 11,256
~TotalP 0812 17,473 _'t 47785 | 60776 | 9,894

Values represent all available data, which is routinely
collected and excludes targeled high flow evenis.
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Water Quality Trends at Different Flow Regimes

Trend analyses were performed for total phosphorus concentrations use
assessment geometric means at four BUMP permanent monitoring stations in
the Arkansas River Compact area (Table 1). Using a Seasonal Kendall test, a
series of trends was calculated for each station including all total phosphorus
data from both 1993-2012 and 1999-2012, tota!l phosphorus concentrations
measured at both higher and lower flows from 1999-2012, and use assessment
geometric means from 1999-2012. Furthermore, for each concentration data set,
a trend was calculated using both unadjusted and flow-adjusted total phosphorus
data. Graphical representations of these trends are not presented but may be
obtained by contacting Monty Porter with the OWRB at 405-530-8933. Some
general conclusions may be drawn from the data set.

1. When considering all total phosphorus data with a period of record (POR)
beginning in 1993, only Flint Creek demonstrated a highly significant
upward trend for both tests. Conversely, the llinois River had a highly
significant downward trend at Watts and Tahlequah. The Barren Fork
River demonstrated no significant trend.

2. Likewise, when all data from 1999-2012 are analyzed, all stations but Flint
Creek show a highly significant downward trend. The Flint Creek data
demonstrate no significant trend.

3. All stations but Flint Creek show some significant downward trend when
only higher flow total phosphorus concentrations are considered. The
Kansas data demonstrate no significant trend. Unadjusted data from the
Barren Fork River also show no significant trend in total phosphorus
concentrations.

4. Both lllinois River stations demonstrate a highly significant downward
trend in total phosphorus when only lower, or base flow data, are
considered. Flint Creek data show a slightly significant upward trend,
while Barren Fork River data have no significant trend.

5. All stations except Flint Creek show a highly significant downward trend
for use assessment geometric means. Flint Creek demonstrates no
significant trend.
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Arkansas River at Moffett

NEI = Not Enough Information =z

Sampling and Assessment by the Oklahoma Water Resources Board - 3800 Classen Blvd, Ck'ahoma City, OK, 73118 — 405.530.8800 - hitp://www.owrb.ok.gov

Sample Record Times Visited Station 1D l
November 1988 - Current 79 220200010010-001AT
i County Sequoyah View Site Data '
(1]
(=l Location East of the Town of Moffett on State Highway 64
§ LatitidelLongituds  35.30242903, -94 43267795 I
% Planning Watershed Lower Arkansas (8-digit HUC - 11110104)
Parameter (Descriplions) n Mean Median Min./Max p25/p75 Comments I
Water Temperature (°C) 51 19.45 19.99 5.42/30.93 13.03/27
g Turbidity (NTU) 54 3820 21.50 7/194 15/45.3 l
g pH {units) 51 788  7.85 6.87/8.79 7.71/8.1
Dissolved Oxygen (ppm) 51 8.83 8.75 5.35/13.58 7.26/10.08 l
Hardness (ppm) 51 17470 150.00 39/658 125/190
- Total Dissolved Solids (ppm) 54 396.20 368.00 127/833.1 294/477.7 | 16.3% of values> OWQS of 620 E
% £ Specific Conductivity (uS/cm) 50 631.60 604.00 195/1333  476.9/746.5
S é Chloride (ppm) 55 | 110.80 105.00 13.4/293 66/144 I
n“: Sulfate (ppm) 55  58.10 54.60 22.3/116 41.8/73.5
Total Phosphorus (ppm) 55 013 0.11 0.054/0.33 0.095/0.139 '
2 Tow Nitrogen (ppm) 54 094 082 0.45/2.82 0.628/1.128
g Nitrate/Nitrite {ppm) 55 032 0.26 <0.050/1.145 0.11/0.49 I
Chiorophyll A (mg/m") 13 990 8.0 <0.10/34.7  5.05/12.35 TSI=544
'g Enterococcus (cfu/100ml){(*-Geo. Mn.) 18 1270.10 <100 <10,0/12000 <10.0/55.8  Mean> OWQS of 33 l
1§ E. Coli (cfu/100ml)(*-Geo. Mn.) 18 18540 <10.0 «<10.0/2035 <10.0/32.8 I
Click fo leam more about z E RTINS R g (] § 3z i
Bl e £ . Ip % £ & 7338 3§ : . 3
=4 = no = 7] Z 5 286 o [ (4] E l
@ Fish & Wildlife Propagation = S 5 s s g 5
_5’._ Aesthetics NE! E
0 Agricufture g 5 NS
‘é Primary Body Contact Recreation NS
8 Public & Private Water Supply 5 5 S I
Fish Consumption NS
ﬁ s= f%iy Supporting : l
= Not Stupporting & Fish Consumption not supporting for Thallium
!
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Arkansas River at Muskogee

Sample Record Times Visited Station ID
November 1998 - Current 145 121400010260-001AT
Il | County Muskogee View Site Data
8 Location East of the Town of Muskogee on State Highway 62
% Latitude/Longitude 35.77016066, -95.30031102
i
;] Planning Watershed Middle Arkansas (B-digit HUC - 11110102)
Parameter (Descriptions) n Mean Median Min./Max
Water Temperature (°C) 100 17.7 17.4 3.5/324
| Turbidity (NTU) 101 46 25 6/387
2 pH {(units) 98 8.05 8.02 7.22/9.48
Dissalved Oxygen (ppm) 100 8.71 8.53 4.20/13.88
Hardness (ppm) 98 1921 175.0 92.0/418.0
" Total Dissolved Solids (ppm) 105 578.2  486.0 160.7/1759.0
g -g Specific Canductivity (uS/em) 100 966.4 861.7 231.1/2746.0
S % Chloride (ppm) 89 179.1 154.0 11.3/713.0
N Sulfate (ppm) 90 793 74.0 28.5/202.0
Total Phosphorus (ppm) 103 0.167 0.144 0.053/0,705
g Total Nitrogen (ppm) 103 1.139 1.080 <0.100/3.875
g Nitrate/Nitrite (ppm) 99 0464 0.465 «<0.050/1.210
Chlorophyll A (mg/m®) 25 108 13.7 0.1/90.0
g Enterococcus (cfu/100ml)(*-Geo. Mn.) 18 581556 50.00 10/75000
g E. Coli {cfu/100ml)(*-Geo. Mn.) 18 &08.28 31.00 10/5492
S = TG O I = PR, I I =
ity Fish & Wildlife Propagation s S S 8
§ Aesthetics
L8 Agriculture 5
% Primary Body Contact Recreation
E Public & Private Water Supply ! S
Fish Consumption NS

S = Fully Supporting §
NS = Not Supporting ]
NEI = Not Enough Information =z

Fish Consumption not supporting for Thallium

pP25/p75
10.8/24.5
17/46
7.74/8.32
7.13/10.44
145.4/222.5
307.5/703.5
481.7/1255.5
84.2/219.0
45.9/104.0
0.116/0.178
0.890/1.340
0.220/0.660
8.3/254

10/200

10/74

Chlorides

Total
Dissolved
Solids

NS NS

Comments

35.7% of values>QWGQS of 516

40.0% of Values>OWQS of 135

TSI=60.3

Mean> OWQS of 33

Sediment

Bacteria
t» Bio. Fish

w  Bio. BMI
“»

NS

Sampling and Assessment by the Oklahoma Water Resources Board - 3800 Classen Blvd. Oklahoma City, O, 73118 - 405.530.6800 - hitp.'www owrb.ok qov




Barren Fork at Eldon

Sample Record Timaes Visited Station ID
November 1998 - Current 222 121700050010-001AT
& County Cherokee View Site Data
S Location South of the Town of Eldon on State Highway 51
% Latitude/L ongitude 35.92173377, -94.83726494
53 Planning Watershed Lower Arkansas (8-digit HUC - 11110103)
Parameter (Descripfions) n Mean Median Min./Max p25/p75 Comments
Water Temperature (°C) 107  17.4 17.9 6.1/28.6 11.6/22.9
£ Turbidity (NTU) 106 4 3 1/40 2/3
2 pH (units) 106 759 754 6.37/8.82 7.34/7.87
Dissolved Oxygen (ppm) 107 936 9.55 4.40/13.93 7.74/10.98
Hardness (ppm) 108 97.3 95.5  46.0/159.0 88.0/104.0
ol Total Dissolved Solids {ppm) 110 1243  121.0  12.9/545.0 106.2/134.5
% -g Specific Conductivity (uS/cm) 107 1949 191.2  20.2/713.0 168.0/212.0
E é Chloride {ppm) 99 10.3 <10.0 <10.0/43.7 <10.0/<10.0
& Sulfate (ppm) 99 111 <10.0 <«10.0/40.0 <10.0/<10.0
Total Phosphorus (ppm) 113  0.035 0.028 /<0.005/0.217 0.023/0.035 See Notes
'E Total Nitrogen {ppm) 115 1372 1.295 «0.050/3.950 0.790/1.B15
g Nitrate/Nitrite (ppm) 116 1205 1.193  <0.050/3.83 0.625/1.625
Chigrophyll A (mglrn’) 46 11.6 1.1 0.1/11.7 0.6/1.7 TS1=36.3
g Enterococcus {cfu/100ml){*-Geo. Mn.) 65 211,70 20.00 <10.0/3%00 <10.0/87
t§ E. Coli (cfu/100ml)(*-Geo. Mn.) 65 50.80 20.00 <10.0/389  <10.0/52
@
] o - =
[ S WG O S = W = o =0 E @ [} @ 5 ~a
§ Fish & Wildlife Propagation 5 S 5 5 5 5 :
% Aesthetics NS | NS
=] Agriculture 5 5 5
‘%’ Primary Body Contact Recreation S
il Public & Private Water Supply 5 5 g
Fish Consumption S

S = Fully Supporting
NS = Not Supporting
NE! = Not Enough information

Sampling and Assessment by the Oklahoma Water Resources Board - 3800 Classen Blvd, Cklahoma City, OK, 73118 - 405530 8800 - http {/www owrb.ok oy

i 40.0%(22 of 55} of 3-month rofling Geo. Mean exceed OWQS criterion of 0.037 ppm
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Caney Creek at Barber

Sample Record Times Visited Station ID

September 1999 - Current 202 121700040010-001AT
8 County Cherokee View Site Data
©
‘@ Location North of the Town of Barber off State Highway 100
5 Latitude/ongitude 35.72381643, -04.85787184
7,8 Planning Watershed Lower Arkansas (8-digit HUC - 11110103)
Parameter (Descriptions) n Mean Median Min./Max p25/p75 Comments
Water Temperature (e C) 99 18.1 17.6 4.1/29.3 13.0/23.3
2 Turbidity (NTU) 98 4 2 1/103 1/3
7]
E pH (units) 97 .77 7.76 6.46/9.06 7.56/8.02
Dissolved Oxygen (mg/L} 99  9.66 9.42 3.94/15.6 8.29/11.12
Hardness {(mg/L) 99 1095 109.0 64.0/174.0 98.0/120.0
" Total Dissolved Solids (mg/L) 102 140.7 139.8 78.4/254.0 128.0/155.9
P
g g Specific Conductivity (uS/cm) 99 2190 2181 122.6/391.0 200.0/243.0
E é Chloride (mg/L} 90 103 <10.0 <10.0/36.8 <10.0/<10.0
[
& Sulfate (mg/L) 90 105 <10.0 <10.0/32.5 <10.0/<10.0
Total Phospharus (mgiL) 105 0.060 0.037 <0,005/1.532  0.030/0.047
g Total Nitrogen {mg/L) 107 1.091 1015 <0.050/7.035  0.640/1.360
5
2 Nitrate/Nitrite (mg/L) 108 0.920 0.858  <0.050/6.655 0.490/1.135
Chiorophyll A (mg/m®) 46  13.0 0.8 0.1/12.1 0.5/1.2 TSI=34.03
;‘E Enterococcus (cfu/100mi)(*-Geo. Mn.) 46  94.3 20.0 <10.0/1408 <10.0/52
Q
o E. Coli (cfu/100ml)(*-Geo. Mn.) 46 1239 15.0 <10.0/2382 <10.0/41
Click to learn more about £ E £ ® 4 i 3 = 2 = 5
Beneficial Uses ] E % 8 £ E 5 z38 2 = o E
HEETR R R S
-4 Fish & Wildlife Propagation 5 5 5 5 5 5 5
g Aesthetics 5
.g Agriculture 5 s s
i Primary Body Contact Recreation 5
g Public & Private Water Supply s s s
Fish Consumption s

S = Fully Supporting
NS = Not Supporting
NEI = Not Enough
information

Notes

Sampling and Assessment by the Oklahoma Water Resources Board - 3800 Classen Blvd, Oklahoma City, OK, 73118 — 405.530.8800 - hitp /iwwaw owrb.ok.qov



Flint Creek at Flint

Sample Racord
November 1998 - Current

County Delaware
Location

Latitude/Longitude

Stream Data

Planning Watershed
Parameter (Descnptions)

Water Temperature (°C)
2 Turbidity (NTU}
@ :
£ pH (units)
Dissolved Oxygen {ma/L}
Hardness (ma/L)
Total Dissolved Solids {mg/L)
Specific Canductivity (uS/cm)

Chloride (mg/L)

Parameters
Minerals

Sulfate (mg/L)
Total Phosphorus {mg/L)

Total Nitrogen (mg/L})

Nutrients

Nitrate/Nitrite (mg/L)

Chiorophyll A (mg/m?)

g
5
@ E. Coll (cfu/100mI){(*-Geo. Mn.)

Cilick to learn more about
Beneficial Uses

Fish & Wildlife Propagation

Aesthetics

Agriculture
Primary Body Contact Recreation
Public & Private Water Supply

0
o
0

=

i
Q

=
Q@
=
a

(11]

Fish Consumption

S = Fully Supporting 3
NS = Not Supporting -]
NEI = Not Enough Information =

Enterococcus (cfu/100mi){*-Geo. Mn.}

tn Turbidity

Times Visitad
217

36.1867733, -94,70680493

Station ID
121700060010-001AT

View Site Data

North of the Town of Flint on county road

Lower Arkansas (8-digit HUC - 11110103)

n Mean Median

107
106
106
107
108
109
105
100
100
114
116
117

46

56

i

17.0
3
7.64
9.27
112.3
187.6
288.5
15.2
175
0.213
3.006
2.768

11.2

596.9

1771

16.4
1
7.64
9.10
113.0
188.0
290.0
13.7
151
0.166
2935
2.695

0.7

60.0

30.5

. Metals

Sulfates

[ 43]

Min./Max
5.3/28.7
1/58
6.44/8.79
4.97/14.94
10.0/218.0
97.5/552.0
152.3/452.2
«<10.0/43.3
<10.0/69.0

0.074/1.450
<0.050/7.92

5
<0.050/7.52
5

0.1/4.2
<10.0/18000

<10.0/4611

Nitratss
Chlorides

P25/p75
11.2/224

1/2
7.37/7.88
7.81/10.60
101.0/123.0
158.0/211.0
248.7/320.0
<10.0/18.0
11.4/19.9
0.143/0.260
2.410/3.705
2.250/3.403

0.5/1.2
20/139.5

12.5/74

Total
Dissolved
Solids.

Bacteria

Comments

See Notes

TS[=29.9

Mean> OWQS of 33

Bio. Fish

W

NS

£n

w  Bio, BMI

100%(54 of 54) of rolfling Geo. Mean exceed OWQS criterion of 0.037 ppm

m Sediment

w

Total
Phosphons

NS

Sampling and Assessment by the Oklahoma Water Resources Board - 3800 Classen Bivd, Okiahoma City, OK, 73118 - 405530 8800 - htip. \iwww, owrb.ok.gov
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Fourche-Maline Creek at Red Oak

Sample Record Times Visited Station ID
November 1998 - Currant 149 220100040020-001AT
® County Latimer View Site Data
3 lL.ocation S.E. of the Town of Red Oak off US Highway 270
§ Latitude/Longitude 34.91232472, -95.15608416
5 Planning Watershed Lower Arkansas (8-digit HUC - 11110105)
Parameter (Doscrptions) n Mean Median Min./Max p25/p75 Comments
Water Temperature (°C) 119 173 18.4 1.0/31.6 10.0/24.1
2 Turbidity (Nfu) 119 39 28 5/390 16/43
2 pH (units) 119 711 7.02 5.77/8.70 6.81/7.47
Dissolved Oxygen (mgfL) 18 608 609 0841569  304/858 22295 of values< OWQS
Hardness (mg/L) 119 515 46.0 10.0/212.0 32.0/62.0
" Total Dissolved Selids {(mgiL) 119 98.8 92.0 7.0/307.0 68.0/124.0
..3 -g Specific Conductivity (uS/icm) 118 1535 1310 11.0/760.0 94.8/195.0
E % Chloride (mg/L) 100 108 <10.0  <10.0/223  <10.0/<10.0
& Sulfate (mg/L) 101 216 21.2 <10.0/48.5 15.5/25.1
Total Phosphorus (mgiL) 118 0.087 0.071 «<0.005/0.867  0.048/0.096
Total Nitrogen (mg/L) 119 0742  0.690 <0.050/3.460 0.500/0.920
g Nitrate/Nitrite (mg/L) 117 0.135 0.115 «<0.050/0.560 <0.050/0.195
Chilorophyll A (mg/m?) 2 10.0 0.7 0.7/0.7 NEI
'g Enterococcus (cfu/100ml)(*-Geo. Mn.) 24  537.2 97.5 «<10.0/8000 45.8/242 Mean> OWQS of 33
:'E E. Coli (cfuf100ml)(*-Geo. Mn.) 24 1683 79.5 <10.0/1396 20/147.5
e 2 2§ 2 3 = £ *~388 2 & & %
Fish & Wildlife Propagation 5 5 NS NS S S S

L

Aesthetics

Agriculture S S 5

Primary Body Contact Recreation NS
Public & Private Water Supply s 5 5
Fish Consumption NS

0
o
0

=

o
o

2
a
=
Q

m

S = Fully Supporting
NS = Not Supporting
NEI = Not Enough Information

Fish and Wildlife Propagation not supporting for Lead
Fish Consumption not supporting for Lead

Notes

Sampling and Assessment by the Oklahoma Water Resources Board - 3800 Classen Blvd, Oklahoma City, OK, 73118 - 405.530 8800 - hitp 'www owrb ok qov



|linois River at Tahlequah

Times

Sample Record Visited Station ID
November 1998 - Current 212 121700030010-001AT
° County Cherokee View Site Data
]
(@B Location East of the town of Tahlequah on US Highway 62 :
§ Latitude/Longitude 35.92606447, -54.92380373
I Planning Watershed Lower Arkansas (8-digit HUC - 11110103}
Parameter (Doscriptions) n Mean Median Min./Max p25/p75 Comments
Water Temperature (°C) 108 17.7 17.5 5.0/31.7 11,1/23.9
2 Turbidity (NTU) 08 7 4 1/84 3/7
E pH (units) 106 7.85 7.80 6.47/9.29 7.56/8.10
Dissolved Oxygen (mg/lL.) 108 9.77 9,87 4.66/15.88 7.61/11.68
Hardness (mgiL) 108 1124 1120 69.4/161.0  104.0/119.0
- Total Dissolved Solids (mg/L) 111 167.0 | 167.0 42.0/565.0 = 140.0/185.0 E
-
% 'g Specific Conductivity (uS/cm) 107 2569  264.0 66.0/441.0  235.0/288.1
E -E Chloride {mg/L) 100 121 10.3 <10.0/23.5  <10.0/13.5
101
= Sulfate (mg/L) 100 141 125 = <10.0/47.9  10.7/14.8
Total Phosphorus (ma/L) 115 0.090 0.080  <0.005/0.438 0.055/0.121 See Notes
g Total Nitrogen (mayL) 117 1.638 1.560 <0.050/4.320 0.960/2.240
g Nitrate/Nitrite (mg/L) 118 1.399 1410 «<0.050/3.610 0.823/1.891
Chlorophyll A (mg/m®) 46 111 2.1 0.2/14.2 14/31  TsI=42.1
'g Enterococcus (cfu/100mi)(*-Geo. Mn.} 55 164.1 20.0 <10.0/2500 <10.0/100
o
@ E. Col (cfu/100ml)(*-Geo. Mn.) 55 649 <10.0 <10.0/884 <10.0/41
I = e
Click {o learn more about g = g E é é .;g :E 5 g ] E 5 -3 é B E
] [=§ @o - [+ = =
Bensficial Uses 5 g g 2 3 = 2 2 sag ] B g g E 2 E
)
-4 Fish & Wildlife Propagation s 5 5 5 S b= g B
2 Aesthetics 5 NS L
]
{3 Agriculture 5 S 5
s 1
=88 Primary Body Contact Recreation 5 L
B Public & Private Water Supply
Fish Consumption S
S = Fully Supporting 3
NS = Not Supporting 5 83 0%(50 of 54) of 3-month rofing Geo. Mean above OWQS Cnterion of 0.037 ppm
NE!I = Not Enough Information z

Sampling and Assessment by the Oklahoma Water Resources Board - 3800 Classen Blvd, Qklahoma City, OK, 73118 = 405.530.8800 - hitp./fwww.owrb.ok. gov
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lllinois River at Watts

Stream Data

Parameters

(1]
]
]

2

=
=}

=
Q
=]
]
m

Sample Record Times Visited Station ID
November 1998 - Current 215 121700030350-001AT
County Adair View Site Data
Location North of the Town of Watts on US Highway 59
Latitude/Longitude 36.12994064, -94.57151225
Planning Watershed Lower Arkansas (8-digit HUC - 11110103}
Parameter (Descrintions) n Mean Median Min./Max
Water Temperature (°C) 108 173 16.6 4,3/31.5
2 Turbidity (NTU) 108 11 7 2/78
2 pH (units) 107 7.88 7.91 6.51/9.03
Dissolved Oxygen (mg/L) 108 10.38 9.89 4.51/18.88
Hardness (mg/L}) 109 1249 126.0 10.0/215.0
Total Dissolved Solids (mg/L) 111 1927 1950  95.4/566.0
¥ Specific Conductivity (uSfcm) 108 3014 3061  149.1/713.0
@
£ Chloride (mg/L) 99 141 126  <10.0/28.3
Sulfate {(mg/L) 99 16.2 14.1 <10.0/96.8
Total Phosphorus (mg/L) 113 0.168 0.122  0.008/1.153
8
35 Total Nitrogen (ma/L) 115 2344 2390 <0.050/5.035
3 Nitrate/Nitrite (mg/L) 116 2.012 2.028 <0.050/4.615
Chiorophyll A {mg/m®) 4 110 2.4 0.1/13.0
E Enterococcus (cfu/100ml)(*-Geo. Mn.) 56 603.4 20.0  <10.0/15531
Q
@ E. Coli {cfu/100mi}(*-Geo. Mn.) 56 380.7 200  <10.0/12997
. = e @ w 0
Click to leam more about E T .§ E 5 £ 2
Bepeficial Uses E LR % b2 S DL
= a o th =
Fish & Wildlife Propagation NS 5 8 S
Aesthetics
Agriculture 5
Primary Body Contact Recreation
Public & Private Water Supply
Fish Consumption
S = Fully Supporting g
NS = Nol Supporting s
NE! = Not Enough Information 2z

p25/p75
11.0/23.3
4/13
7.67/8.10
8.56/11.76
113.0/136.0
168.0/212.0
267.5/331.0
<10.3/16.8
11.7/17.9
0.072/0.227
1.900/2.830
1.556/2.498

1.4/3.4
<10.0/106

<10.0/63

Chlorides
Total
Dissolved
Solids

Comments

11.5% of values> OWQS of 10

See Notes

T51=39.8

Mean> OWQS of 31

2] £ = €
g ¢ & ¢ 3t
[ =] =] g -2
o o (] £
o
5 5 5
S NS
NS
5

100%({53 of 53) of rofling Geo. Mean exceed OWQS criterion of 0 037 ppm

Sampling and Assessment by the Oklahoma Water Resources Board - 3800 Classen Blvd, Oklahoma City, OK, 73118 — 405.530.8800 ~ hitp:/fwww. owrb.ok.gov




Lee Creek at Short

Sample Record Times Visitad Station 1D
January 2003 - Present 207 220200050010-001AT

County Sequoyah View Site Data

]
]
(@l Location West of the town of Short on State Highway 101
% Latitude/Longitude 35.56589868, -94.53152717
F
b9 Planning Watershed Lower Arkansas (8-digit HUC - 11110104}
Parameter (Descriplions) n Mean Median Min./Max p25/p75 Comments
Water Temperature (°C) 103 17.0 16.0 0.2/32.3 10.2/24.2
k| Turbidity (NTLU) 101 8.07 5.00 1/93 4/8
g pH {units) 103 753 7.56 6.31/8.48 7.26/7.80
Dissolved Oxygen (mg/L) 103 9.23 9.04 5.23/13.94 7.37/11.08
Hardness (mgiL) 102 47.15 43.0 21.0/130.0 35.0/54.0
- Total Dissolved Solids (mg/L) 103 5845 57.0 4.0/173.0 42.9/67.0
% -g Specific Conductivity (uSfcm) 103 91.14 90.0 6.3/266.0 68.0/105.0
[
N £ Chioride (mgi) 73 <100 <100  <10.0/<10.0 <10.0/<10.0
q
& Suifate (mg/L) 73 10.9 <10.0 <10.0/49.0 <10.0/<10.0
Total Phosphorus (mgfL) 103 0.010 0010  <0.005/0.149 0.007/0.015 @ See Notes
g Total Nitrogen (mg/L) 108 0.310 0.220 <0.050/2.240 0.150/0.350
E
3 Nitrate/Nitrite (mg/L) 106 0.140 <0,050 <0.050/1.620 <0.050/0.180
Chlorophyll A (mg/m?) 60 3.3 0.9 <0,1/92.0 0.4/1.6 TsI=41.5
‘g Enterococcus (cfuf100ml}{*-Geo. Mn.) 43  471.9 <10.0 <10.0/7100 <10.0/62
(L]
@ E. Coli (cfuf100ml)(*-Geo. Mn.) 43 1253 <10.0  <10.0/2359 <10.0/52
Click {o learm more about 2 b » g © = £ =z & E
Beneficial UJses g '§ g N g g g 58 'fgf f. nzal £ 58
2w &8 2 3 sl 5 @Az 8 & & & ©f
§ Fish & Wildlife Propagation 5 5 S NS S S 5
2 Aesthetics [ 8
:g Agriculture 5 5 =]
"g Primary Body Contact Recreation S
i Public & Private Water Supply 5
Fish Consumption S
i; f%‘git’;’;%’g;% § 0.0%(0 of 52) of 3-month rolling Geo. Mean exceed OWQS of 0.037 ppm
NEI = Not Enough Information &£  Fish & Wildlife Propagation not supporting for Lead

Sampling and Assessment by the Oklahoma Water Resources Board - 3800 Classen Blvd, Oklahoma City, OK, 73118 - 405 530 8800 - http.//www.owrb.ok.gov
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Little Lee Creek at Nicut

Stream Data

Parameters

o
1}
[72]

>

=

2

[Fremy
)
c
©

m

Sample Record Times Visited
February 2008 - Current 93
County Sequoyah
Location West of the town of Short on State Highway 101
Latitude/Longitude 35.58, -94.56
Planning Watershed Lower Arkansas (8-digit HUC - 11110104)
Parameter (Descriplions)
Water Temperature (°C) 59 16.3
2 Turhidity (NTU) 59 11
g pH {units) 59  7.51
Dissolved Oxygen (mg/L) 59 9.66
Hardness (mg/L) 59 64.6
Total Dissolved Solids (mg/L) 58 88.6
¥ Specific Conductivity (uS/cm) 59  139.2
E Chloride (mg/L) 28 <10.0
Sulfate (mg/L) 28 10.3
Total Phosphorus (mg/L) 57  0.020
g Total Nitrogen {mg/L) 63 0314
g Nitrate/Nitrite (mg/L) 56 0174
Chlorophyll A (mg/m”®) 23 9.1
~';; Enterococcus (cfu/100mi)(*-Geo. Mn.) 5§  113.8
é E. Coli (cfu/100mi}{(*-Geo. Mn.) 5 13242
Click to learm more about 2
Beneficial Uses E
FE
Fish & Wildlife Propagation s 5

Aesthetics

Agriculture

Primary Body Contact Recreation

Public & Private Water Supply
Fish Consumption

S = Fully Supporting
NS = Not Supporting

NEI = Not Enough Information

Notes

Station ID
220200050040-001AT

View Site Data

n Mean Median

15.8
4
7.53
9.59
63.0
82.0
129.0
<10.0
<10.0
0.006
0.190
0.055
0.6

<10.0

40.0

Dissolved
Y Oxygen
Metals

NEI
NEI

Min./Max
0.3/31.4
1/168
6.3/8.35
5.01/13.8
36.0/140.0
50.0/204.0
B1.0/314.0
<10.0/<10.0
<10.0/15.4
<0.005/0.259
<0.050/1.490
<0.050/1.4%0
0.1/4.4

<10.0/529

<10.0/6488

Sulfates
Nitrates

Chlorides
Total

p25/p75
9.1/23.1

2/5
7.33/7.80
8.17/11.60
53.0/72.0
72.8/58.3
113.0/154.0
<10.0/<10.0
<10.0/<10.0
<0.005/0.010
0.150/0.370
<0.050/0.160

0.3/1.1
<10.0/269.5

<10.0/3280.5

Dissolved

Solids
Bacteria

NEI
NEI

Comments
TS51=26.0

[-)
s s 3 &
& & £ _&
s g B 42=f
m m W A

5 5 5
S NEI|

Sampling and Assessment by the Oklahoma Water Resources Board - 3800 Classen Blvd, Oklahoma City, OK, 73118 - 405.530.8800 - hitp.//www.owrb ok gov



Poteau River at Heavener

Sample Record Times Visitad Station ID
November 1898 - Current 168 220100020010-001AT
e County LeFlore View Site Data
I
(=N Location South of the Town of Heavener on State Highway 59
E
3 Latitude/Longitude 34.85833476, -94 62923436
'} Planning Watershed Lower Arkansas (8-digit HUC - 11110105}
Parameter (Descripfions) n Mean Median Min./Max
Water Temperature (°C) 118 19.0 19.2 1.8/34.9
2 Turbidity (NTU) 117 23 16 3/152
2 pH {units) 118 7.27 7.25 5.96/8.97
Dissolved Oxygen (mg/L) 118 8.19 7.80 3.77/16.00
Hardness (mg/l.) 118 48.0 35.0 10.0/188.0
= Total Dissolved Solids (mg/L) 119 | 88.3 67.0 0.1/311.0
T
% 'E Specific Conductivity (uS/cm) 118 1357  102.2 0.1/486.0
E % Chloride (mg/L) 77 118 <100  <10.0/105.0
o Sulfate (mg/L) 78 355 214 10.2/146.0
Total Phosphorus {mg/L} 114  0.075  0.054 0.008/0.430
§ Total Nitrogen (ma/l) 115 0764  0.605 <0.050/5.870
3 Nitrate/Nitrite (mg/L} 116 0.255 @ 0.163  <0.050/4.230
Chlorophyll A (mg/m®) 16 121 3.2 0.1/29.7
-i:; Enterococcus (cfu/100ml}(*-Geo. Mn.) 28 645  20.0 <10,0/400
Q
@ E. Coli (cfu/100ml)(*-Geo. Mn.) 28 584 31.0 <10.0/393
Ciick i leam more about g _% 5 @ 2 8
Beneficial Uses S 25 3 & i
r o 60 = [ -4
7 Fish & Wildlife Propagation 5 s 5 NS
¢4}
WUS Aesthetics
=8 Agriculture 5
0
8| Primary Body Contact Recreation
(=
g Public & Private Water Supply 5 5
Fish Consumption NS

S = Fully Supporting
NS = Not Supporting

NE! = Not Enough Information

& Fish Consumption not supporting for Lead

Chiorides

P25/p75
12.1/25.8

10/24
6.92/7.63
6.58/9.79
21.4/62.3

41.0/117.0
56.8/180.0
<10.0/<10.0
15.8/40.7
0.038/0.087
0.450/0.780
<0.050/0.285

0.9/11.8
<10,0/80

12.5/51.8

Dissolved
Solids

Total

8 Fish and Wildlife Propagation not supporiing for Lead

TSI=48.9

Bacteria

Comments
I~ —
2 &
g g
m o
b S

2 i

o1 Sediment

[ - =i |

Sampling and Assessment by the Oklahoma Water Resources Board - 3800 Classen Blvd, Oklahoma City, OK, 73118 - 405.530.8800 - http./iwww.owrb.ok qov



Poteau River at Pocola

Sample Record Times Visited Station ID
November 1998 - Current 200 220100010010-001AT
& County LeFlore View Site Data
[3°]
‘= Location West of the Town of Pocola on County Road E 1220
§ Latitude/Longitude 35.23864842, -94.52021262
T
'8l Planning Watershed Lower Arkansas (8-digit HUC -11110105)
Parameter (Dascriptions) n Mean Median Min./Max p25/p75 Comments
Water Temperature °0) 131 18.0 18.0 1.5/34.6 10.8/25.9
2 Turbidity (NTU) 132 80 61 12/476 35/92 42,9% of values >OWQS of 50
E pH (units) 130 7.19 7.20 4.86/8.99 6.86/7.60
Dissolved Oxygen {mg/L) 131 7.76 7.37 3.31/15.94 5.76/9.59
Hardness {mg/L) 133 50.8 43.0 7.5/414.0 30.3/58.8
" Total Dissolved Solids (mg/L) 132 85.8 71.0 0.1/345.0 42.8/121.5
% -E Specific Conductivity (uS/cm) 129 1294 103.0 0.1/530.0 63.0/176.9
@
S $ Chloride (mg/L) 81 112 <100 <10.0/33.2  <10.0/<10.0
©
L Sulfate (mg/L) Bt 368 341 <10.0/87.7 24.4/45.9
Total Phosphorus (mafL) 136  0.155 0.122 0.017/1.01 0.091/0.181
‘g Total Nitrogen (mg/lL) 136 1.022  0.880 <0.050/6.450 0.670/1.151
g Nitrate/Nitrite (mg/L} 138 0.39% 0.210 <0.050/4.960 0.084/0.419
Chlorophyll A {mg/m’) 23 108 10.3 4.2{77.3 6.2/25.8  TsI=59.6
‘5 Enterococcus (cfu/100mi)(*-Geo. Mn.) 45 11947 31.0  <10.0/46000  <10.0/90  Mean> OWQS of 33
(2]
2 E. Coli (cfu/100mi)(*-Geo. Mn.) 45 1854 31.0 <10.0/3873 <10.0/79
Click fo learn more about % g g “ g g g 2 g ] = 5
- b - - — L2} [T} [T m g
Beneficial Uses £ 2 = 3 & E £ F22 T o S
S AR LS G I = B 7 B 3 B G- & % (2 & & 3
@ Fish & Wildlife Propagation NS 5 5 NS S 5 5
b .
3 Aesthetics NEI
8 Agriculture 5 5 s
(%]
il Primary Body Contact Recreation NS
c
3 Public & Private Water Supply 5 5 5
Fish Consumpticn NS
S = Fully Supporting ® Fish Consumption not supporting for Lead
NS 2ot Supgorting Fish and Wildiife Propagation not supporting for Lead

NE! = Not Enough Information z

Sampling and Assessment by the Oklzhoma Water Resources Board — 3800 Classen Bivd, Okiahoma City, OK, 73118 - 405530 8800 - http.!'www owrb ok qov




Sager Creek at West Siloam Springs

Sample Racord Times Visited Station ID
Novermnber 1988 - Current 218 121700060080-001AT
s County Delaware View Site Data
3]
(@M Location West of the town of West Siloam Springs off US Highway 412
§ Latitude/Longitude 36.20164288, -94.60538182
% Planning Watershed Lower Arkansas (8-digit HUC - 11110103)
Parameter (Descripfions) n Mean Median Min,/Max p25/p75 Comments
Water Temperature (o c) 107 174 17.2 5.9/29.2 12.0/22.1
3 Turbidity (NTU} 106 3 1 1/55 172
E pH (units) 106 770 7.71 6.59/8.65 7.45/7.95
Dissolved Oxygen (mg/L) 107 | 9.07 872 4.66/15.35  8.04/10.19
Hardness (mg/L) 107 1318 134.0 10.0/198.0 120.0/146.0
" Total Dissolved Solids {mg/L) 110 2728 271.0 118.0/657.0 222.0/317.3
2
% -g Specific Conductivity (uSfcm) 107 4251  427.0 164.0/713.0  355.0/496.0
W £ chiorice (mgiL) 100 364 340 | <10.0/95.1  23.0/47.2
« Sulfate {mg/L) 100 247 213 <10.0/63.7 15.6/29.5
Total Phosphorus {mg/L) 114  1.117 1.040 0.012/3.965 0.644/1.501
= Total Nitrogen (mg/L) 116 7.066 7.163  <0.050/17.550 4.599/8.961
E Nitrate/Nitrite (mg/L} 117 6.634 6300 @ <0.050/17.500 4.113/B.585  100% of values > OWQS of 2.4
Chlorophyl A (mg/m®)} 47 120 0.9 0.1/8.3 0.4/24  TSI=35.2
'g Enterococcus (cfu/100ml)(*-Geo. Mn.) 56 = 512.3 109.0 <10.0/9700 33.5/475 | Mean> OWQS of 33
E E. Coli (cfuf100ml){*-Geo. Mn.) 56 2179 31.0 <10.0/4360 <10.0/98
Click to learn more about £ 2 s e 2 8 g g £ K = E
S : . BF § § § 13323 5 3
= a Bo = ] 4 5 288 & ] m E
? Fish & Wildlife Propagation 5 = 8 5 5 S S
S8 Aesthetics NEI
LN Agriculture 5 S S
§ Primary Body Contact Recreation NS
8 Public & Private Water Supply s NS S
Fish Consumption NS
= upporting 5 Fish Consumption not supporting for Thallium

NEI = Not Enough information Z

Sampling and Assessment by the Oklahoma Water Resources Board - 3800 Classen Blvd, Oklahoma City, OK, 73118 — 405,530.8800 - hitp:/fwww.owrb.ok.qov
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® Sampling Sites

Brushy Creek

Click Site Names for

Sample Period J;L"i't:?j Sampling Sites Avalatie Data
October 2007 - July 2008 4 5 AT
Location Sequoyah County Click map for site data “-ui-j
= Impoundment 1964
% Area 358 acres e o
U8 Capacity 3,258 acre-feet
Purposes Flood Control and Recreation : Wiy =t
Parameter (Dascriplions) Resuit Notes/Comments
Average Turbidity 10 nephelometric turbidity units (NTU) 25% of values > 25 NTU
Average True Color 41 units 25% of values > OWQS of 70
Average Secchi Disk Depth 103 cm
Water Clarity Rating good
Trophic State Index 53 Previous value = 51
@ Trophic Class eutrophic
% Salinity 0.00 - 0.10 ppt
E - Specific Conductivity 36.3 - 605 pS/cm
o % pH 6.02 - 8.12 pH units Only 7 values < 5.5 units
& Oxidation-Reduction Petential 33 to 605 mV
Dissolved Oxygen Jﬂgto G JEA G Ul L Occurred at site 1, the dam
a Surface Total Nitrogen 0.38 mo/L to 0.72 mg/L
-E Surface Total Phosphorus 0.016 mg/L to 0.050 mg/L
‘?’ Nitrogen to Phosphorus Ratio  20:1 Phosphorus limited
Click to leam mors about £ g § = b i _ Eé s £ ]
Beneficial Uses g - 2= s = g8 3 é 8% Sy
- a oo = [ &) @ (5] FE8® W0
§ Fish & Wildlife Propagation 5 5 NS 5
f_: Aesthetics 5 5
%_-: Agriculture 5 S 5
g Primary Body Contact Recreation 5
=8 Public & Private Water Supply
A § Precipitation data suggests the peak in color & turbidity are likely due to runoff, therefore the uses are

NS = Not Supporting -] g
NEI = Not Enough Information 2 Cconsidered supporting.

NTU = nephelometric turbidity units QWQS = Oklahoma Water Quality Standards mg/L = milligrams per liter ppt = paris per thousand
pS/cm = microsiemens per centimeter  mV = milfivolts uS/cm = microsiemens/cm En = Enterococci

E. coli = Escherichia coli Chlor-a = Chiorophyll-a

Sampling and Assessment by the Oklahoma Water Resources Board - 3800 Classen Blvd, Okiahoma City, OK. 73118 - 405 530 8800 - hitp {/www owrb ok qov
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Cedar

Sample Period
February 2011 - July 2011

Times
Visited  Sampling Sites
4 5

Location Le Flore County Click map for site data
Impoundment 1937
Area 78 acres
Capacity 1.000 acre-feet
Purposes Recreation
Parametar (Descriptions) Result
Average Turbidity 6 NTU
Average Secchi Disk Depth 99 cm
£ Water Clarity Rating Excellent
2 Chlorophyll-a 13 mg/m3
Trophic State Index 56
0 Trophic Class Eutrophic
% Salinity 0.0- 0.04 ppt
§ o Specific Conductivity 328-106.4 uS/cm
o 5 e 5.6-8.94 pH units
o Oxidation-Reduction Potential  -12 - 508 mV
Dissolved Oxygen :’S n:Sn ';_J% of water column < 2 mg/L in
2 Surface Total Nitrogen 0.18 mg/L to 0.97 mg/L
E Surface Total Phosphorus 0.016 mgiL to 0.057 mg/L
5 Nitrogen to Phosphorus Ratio 181
rﬁ_r'l rn_more about —g E;E’, n
Beneficial Uses E T g g‘ i 5
Fish & Wildlife Propagation NEI NS 5 5
Aesthetics 5

Agriculture

Primary Body Contact Recreation

t
@
0

pu

o
0

=
]
c
]

[11]

Public & Private Water Supply

S = Fully Supporting
NS = Not Supporting
NE! = Not Enough Information

NTU = nephelometric turbidity units

uS/cm = microsiemens per centimeter mV =
Chlor-a = Chiorophyii-a

E. coli = Escherichia coli

Sampling and Assessment by the Oklahoma Water Resources Board - 3800 Classen Blvd, Oklahoma City, OK, 73118 - 405 530 8800 - hitp. (f'www owrb.ok.gov

OWQS = Okiahoma Waler Quality Standards

millivolts

mg/d. = milligrams per liter
pS/em = microsiemens/cm

® Sampling Sites

A Sie 1 Surface
St 1 Batiom

i

Click Site Names for
Available Data

Notes/Comments
100% of values < OWQS of 25 NTU

Previous Value=53

51.56% < 6.5

Phosphorus limited

1 0
8 y
93 = & 338 5.
3 @ 5 FPEE G
- - 5
L

En = Enterococci

ppt = parts per thousand

Chior-a

§ *Did not collect for these parameters. Although all turbidity values are <25 NTU, The FWP beneficial use
z° cannot be assessed for this sample year as minimum data requiremenis were not mef.

H
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Greenleaf S Svoing e

Times

Sample Period Visited Sampling Sites
November 2011 — August. 2012 4 5
Location Muskogea County Click map for site data C'?vjf,‘:bf‘,‘g’:;""
Impoundment 1939
Area 920 acres Saa 1 Srbace
Capacity 14,720 acre-feet TRl
Purposes Recreation e
Parameter (Descriplions) Result MNotes/Commaents
Average Turbidity 12 NTU 8% of values > OWQS of 25 NTU (n=12)
Avarage Secchi Disk Depth 67 cm
2 Water Clarity Rating Good
2 Chiorophyll-a 11 mg/m3
Trophic State Index 54 Previous value = 52
0 Trophic Class Eutrophic
% Salinity 0.06—0.12 ppt
§ o Specific Conductivity 146 — 243 pSicm
o % pH 6.89 — 8.65 pH wnits
% Oxidation-Reduction Potential 22 - 427 mV
Dissalved Oxygen ;Jng ;o 57% of water column < 2 mg/L. in
2 Surface Total Nitrogen 0.45 mg/L to 1.28 mo/L
-E Surface Total Phosphorus 0.006 mg/L to 0.030 mg/L
% Nitrogen to Phosphorus Ratio  42:1 Phosphorus limited
2z @ 8 3 ;=
= & 0B0o = 2 5] @ & rod Ge 3]
§ Fish & Wildlife Propagation S S . 5
% Aesthetics 5 NIA
;g Agricutture NIA  N/A s
g Primary Body Contact Recreation 5
=N Public & Private Water Supply NS
S = Fully Supportin N i
HseMosuonng e e o TPV
NTU = nephelometric lurbidity units OWQS = Oklahoma Water Quality Standards mg/L = milligrams per liter ppt = parts per thousand
HS/cm = microsiemens per centimeler  mV = millivolts uS/em = microsiemens/icm En = Enterococci

£ coli = Escherichia colif Chior-a = Chiorophyil-a

Sampling and Assessment by the Oklahoma Water Resources Board — 3800 Classen Blvd, Oklahoma City, OK, 73118 - 405.530.8800 - hitp./'www owrb.ck.qov



John Wells

Sample Period
October 2008 - July 2009

Times
Visited  >ampling Sites
4 3

Click map for site data

Resuit

Location Haskell County
Impoundment 1936
Area 194 acres
Capagcity 1,352 acre-fest
Purposes Water Supply, Recraation
Parameter (Descripfions)
Average Turbidity

Average True Color

Average Secchi Disk Depth
Water Clarity Rating

Trophic State Index

Trophic Class

Salinity

Specific Conductivity

pH

Oxidation-Reduction Potential

0
E o
]
2
]
£
o
L
m
n

Profile

Dissolved Oxygen

Surface Total Nitrogen

Surface Total Phosphorus

Nutrients

Nitrogen to Phosphorus Ratic

Click to lear more about
Beneficial Uses

Fish & Wildlife Propagation
Aesthetics

Agriculture

Primary Body Contact Recreation
Public & Private Water Supply

o
Q
7]
)
8
L
=
[
c.
]
o

S = Fully Supporting
NS = Not Supporting
NEI = Not Enough Information

NTU = nephelometric turbidity units

E. coli = Escherichia coli

Sampling and Assessment by the Oklahoma Water Resources Board - 3800 Classen Blvd. Oklahoma City, OK, 73118 - 405.530.8800 - http:/fwww.owrb.ck.gov

Notes

OWQS = Okiahoma Water Quality Standards
pS/ecm = microsiemens per centimeter  mV = millivols
Chior-a = Chiorophyil-a

3NTU

180 em
Excellent

45
Mesotrophic

0.02 - 0.10 ppt
73-207.5 uS/icm
6.3 - 9.13 pH units

-35-503mv

Up to 50% of water column < 2.0 mg/L in
July

.30 mg/L to 0.54 ma/L
0.005 mg/L to 0.014 mg/L
431
2
: it s
= % G0 2 2
5 5 5 *

*Did not collect for these parameters

mg/L = milligrams per liter
pS/cm = microsiemens/icm

& Sampling Sites

a T

Notes/Comments
100% of values < OWQS of 25 NTU (n=12)
Did not collect for true color

Previous value = 46

1% of values < 6.50 and 2.38% > 9.00 pH units

Phosphorus limited

True
Color
Sulfates
Chiorides
Tolal
Dissolved
Solids
En&

E. coli

En = Enterococci

ppt = parts per thousand

Chior-a
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Lioyd Church (Wilburton)

Primary Body Contact Recreation

Times

Sample Period Visited Sampling Sites
November 2005 - August 2006 4 3
Location Latimer County Click map for site data
Impoundment 1964
Area 160 acres
Capacity 3,060 acre-feet
Purposes Water Supply, Recreation, Flood Control
Parameter (Dascripfions) Result
Average Turbidity 14 NTU
Average True Color 79 units
Average Secchi Disk Depth 64 cm
Water Clarity Rating good
Trophic State Index 45
1% Trophic Class mesotrophic
Q
‘g‘ Salinity 0.0 - 0.01 ppt
b u Specific Conductivity 254 -71.9 ySfem
ol =
o 'E pH 5.9 = 7.51 pH units
8 Oxidation-Reduction Potential 79 -503 mV
: Up to 62% of water column < 2 mg/L in
Dissolved Oxygen August
) Surface Total Nitrogen 0.15 mg/L to 0.57 mg/L
c
2 Surface Total Phosphorus 0.020 mgiL to 0.043 mg/L
5
< Nitrogen to Phosphorus Ratio 12:1
Click to leam more about % g s w
Beneficial Usas £ - g 8 5
F 5 50 = 2
0
3:’ Fish & Wildlife Propagation 5 NS NS 5
._Dﬁ Aesthetics 8
N Agriculture
—
)
=
)
f01]

Public & Private Water Supply
S = Fully Supporting 3
NS = Not Supporting 1
NE! = Not Enough Information z

NTU = nephelomelric turbidity units

E. coli = Escherichia coli

Sampling and Assessment by the Oklahoma Water Resources Board - 3800 Classen Blvd, Okiahoma City, OK, 73118 - 405.530,8800 - htip:/'www owrb.ck.gov

owaQs = Oklahoma Water Quality Standards
uS/cm = microsiemens per centimeter mV = millivolls
Chlor-a = Chlorophyii-a

® Sampling Sites

Notes/Comments
25% of values > OWQS of 25 NTU
75% of values > OWQS of 70

26% of values <6.5 pH units

Phosphorus limited

o ] 3 =
[ o :E —%"’ g§
22 = 2 BiF fu
= (7] 5 FAwn W
NS
5 5 g
s

Chlor-a

Available flow and rainfall data suggest that the peak in turbidity, which occurred in March is likely due to
seasonal storm events, therefore Lloyd Church Lake will be fisted as supporting its Fish & Wildiife

Propagation (FWP) beneficial use

mg/L = milligrams per liter
pS/cm = microsiemens/cm

En = Enterococci

ppt = pans per thousand



Sample Period

Times

Sampling Sites

Visited
October 2005 — .July 2006 4 3
Location L& Flore County Click map for site data
Impoundment 1960
Area 254 acres
Capacity 2,160 acre-fest
Purposes Water Supply, Recreation
Parameter (Descriplions) Rasult
Average Turbidity 18 NTU
Average True Color 26 units
Average Secchi Disk Depth 47 em
Water Clarity Rating good
Trophic State Index 68
» Trophic Class hypereutrophic
é Salinity 0.04 — 0.09 ppt
g - Specific Conductivity 106.8 — 155.4 uS/em
o "'5 pH 7.09 - 9.24 pH units
& Oxidation-Reduction Potential 121 - 483 mV
Dissolvad Oxygen :\IS gtgs::,.'i% of water column < 2 mg/L in
a Surface Total Nitrogen 0.98 mg/L to 1.68 mg/L
-g Surface Total Phosphorus 0.076 mg/L to 0.170 mg/L
=_=-' Nitrogen to Phosphorus Ratio 1111
Chick to lgarn more about g E 5 ©
= a oo = (=
Fish & Wildlife Propagation S NS 5 5

Aesthetics

Agriculture

Primary Body Contact Recreation
Public & Private Water Supply

m
Q
7]

2

8
Qo

=
W
e
]

m

S = Fully Supporting
NS = Not Supporting
NEI = Not Enough Information

NTU = nephelometric turbidity units

E. coli = Escherichia coli

Sampling and Assessment by the Oklahoma Water Resources Board - 3800 Classen Blvd, Cklahoma City, OK, 73118 - 405.530.8800 - htip:/fiwww owrb.ok.qov

0
8
[}
=

OWQS = Oklahoma Water Quality Standards
pS/icm = microsiemens per cenlimeler  mV = millivolts
Chior-a = Chiorophyli-a

MS*

& Sampling Sites

Notes/Comments
8% of values >OWQS of 25 NTU
100% of values < OWQS of 70

10% of values > 9.0 pH units

Occurred at site 2

Phosphorus limited

Chlorides

Dissoived

True
Color
Sulfates
Total
Solids
Enterro.
& E. coli

S b ]

*The lake is listed in the WQS as a NLW indicating that the Aesthetics beneficial use Is considered
threatened by nutrients until studies can be conducted to confirm non-support status

mg/L = mifligrams per liter
HS/cm = microsiemens/cm

ppt = parts per thousand
En = Enterococci

Chlor-a

EER
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Robert S. Kerr

Sample Period
November 2010 - June 2011

Times
Visited

Sampling Sites
4 6

Location Sequoyah County Click map for site data
Impoundment 1970
Area 43,800 acres
Capacity 525,700 acre feet
Purposes Navigation, Hydropower, and Recraation
Parametar (Descriplions) Result
Average Turbidity JONTU
Average Secchi Depth 57 cm
2  Water Clarity Rating Fair
2 Chlorophyll-a 11 mg/m3
Trophic State Index 54
o Trophic Class Eutrophic
% Salinity 0.09-0.93 ppt
§ o Specific Conductivity 190.2 — 1754 pSicm
a % pH 7.25 - 8.52 pH units
- Oxidation-Reduction Potential 301 to 448 mV
Dissolved Oxygen ;I;?Lata are above screening level of 2.0
) Surface Total Nitrogen 0.26 mg/L to 1.12 mg/L
-g Surface Total Phosphorus 0.048 mg/lL to 0.124mg/L
E Nitrogen to Phosphorus Ratio  9:1
Click to learn more about £ z 8 0
Beneficial Uses £ RUIRE 5 = s
= o ao = -
Fish & Wildlife Propagation NS ] 5 5

Aesthetics

Agriculture

Primary Body Contact Recreation
Public & Private Water Supply

0
o
0
=
&
o
2
@
c
@
(81}

S = Fully Supporting

NS = Not Supporting

NEI = Not Enough Information
NTU = nephelometric turbidity units

£ coli = Escherichia coli

OWQS = Oklahoma Water Quality Standards

pS/em = microsiemens per cenlimeter  mV = millivolts
Chior-a = Chlorophyli-a

Click Site Names for
Available Data

mg/L = milligrams per liter
uS/cm = microsiemens/cm

® Sampling Sites

Sile ¥ Surface
Site 1 Battom

Notas/Comments
63% of values > 25 NTU (n=24)
All values > OWQS of 70

Previous value = 50

Neutral to slightly alkaline

Phosphorus limited

. g 3 .z
g5 & 5 EiE 53 5
E8 @ & FA® D 5
S g 3
NEI

§ *Did not coliect for this parameter. The PBCR cannot be assessed as minimum data requirements were not
g met due to QA/QC issues for E. coli and fecal coliform.

ppt = parts per thousand
En = Enterococei

Sampling and Assessment by the Oklahoma Water Resources Board — 3800 Classen Blvd, Oklahoma City, OK, 73118 - 405.530 8800 - hitp://www owrb ok.qov



Stilwell City

Sample Period Jiis":teez Sampling Sites
October 2005 — August 2006 3 3
Location Adair County Click map for site data
Impoundment 1965
Area 188 acres
Capacity 3,110 acre-feet
Purposes Water Supply, Recreation, Flood Contral
Parameter (Descriplions) Result
Average Turbidity 6 NTU
Average True Color 14 units
Average Secchi Disk Depth 161 cm
Woater Clarity Rating excellent
Trophic State Index 54
0 Trophic Class eutrophic
é Salinity 0.07 - 0.14 ppt
g o Specific Conductivity 159.1 - 297.2 uSicm
Lt T PH 6.87 - 8.53 pH units
®  Oxidation-Reduction Potential B8 — 452 mV
Dissolved Oxygen 25 gtﬁstt‘»&t% of water column < 2 mg/L in
2 Surface Total Nitrogen 0.32 mg/L to 0.88 mgiL
.E Surface Total Phosphorus 0.019 mg/L to 0.044 mg/L
'2 Nitrogen to Phosphorus Ratio  20:1
Click to learn more about % g H 8
Beneficial Uses £ = 2 % 2 &
- o oo = (=
Fish & Wildlife Propagation 5 5 NS 5
Aesthetics 5

Agriculture
Primary Body Contact Recreation
Public & Private Water Supply

tn
Q
0
)
k]
2]
=
]
c
]
(01

S = Fully Supporting
NS = Not Supporting
NE! = Not Enough information

NTU = nephelometric turbidity units

E coli = Escherichia coli

Sampling and Assessment by the Okiahoma Water Resources Board - 3800 Classen Blvd, Oklahoma City, OK, 73118 — 405 530 8800 - hiip i'www.owrb.ok.qov

o
a2
[=}
=

OWQS = Okiahoma Water Quality Standards
pS/em = microsiemens per centimeter  mV = millivolts
Chior-a = Chiorophyil-a

mg/l. = milligrams per liter
pS/em = microsiemens/cm

Notes/Comments

100% of values < OWQS of 25 NTU

100%: of values < OWQS of 70

Occurred at site 1, the dam

Phasphorus limited

s £ B
52 2 33
O @ G =]
s

S S S

Solids

Enterro.
& E. coli

#® Sampling Sites

ppt = parts per thousand
En = Enterococci

Chior-a
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# Sampling Sites A

Tenkiller (1,2,7)

Click Site Names for

Available Dala r
Sample Period \Iiis"i;:fi Sampling Sites '
November 2011 — August 2012 4 7
Location Sequoyah County Click map for site data
Impoundment 1953
Area 12,900 acres SR
Capacity 654,100 acre-feet Z
Purposes Flood Control, Hydropower Site 1 3"“-==g.. 1 Bomom u_u:_;
Parametar (Dascnplions) Result Notes/Comments
Average Turbidity 5 NTU 100% of values < OWQS of 25 NTU (n=11)
Average Secchi Disk Depth 138 cm
2 Water Clarity Rating Excellent
2 Chlorophyll-a 8 mgim3
Trophic State Index 51 Frevious value = 53
0 Trophic Class Eutrophic
% Salinity 0.08 - 0.13 ppt
E . Specific Conductivity 177 - 278 pSicm
o % pH 6.56 —9.02 pH units Only 0.54% of recorded values > @ pH units
©  Oxidation-Reduction Potential  124-574mV
Dissolved Oxygen 23 ;35':3% of water column < 2 mg/L in
2 Surface Total Nitrogen 0.40 mg/L to 1.46 mg/L
.E Surface Total Phosphorus 0.005 ma/l. to 0.016 mg/lL
g Nitrogen to Phosphorus Ratio  124:1 Phosphaorus limited
: 2 3 - F H -
[ & 0o = 2 ] @ & rod Gw
§ Fish & Wildlife Propagation s 5 NS =
=8 Aesthetics NS N/A
;§ Agriculture N/A N/A 5
% Primary Body Contact Recreation 5
=N Public & Private Water Supply
3; f:.’r\-;ly Suppompg § *The lake is listed !n the WQS as a NLW indicating that the Aesthetics beneficial use is considered
= Not Supporting © (hreatened by nutrients until studies can be conducted to confirn non-support status.
NET = Not Enocugh Information «  *N/A - parameters not colfected in current sample year.

NTU = nephetormetnc turbidity units OWQSs = Okiahoma Waler Quality Standarnds mg/L = milligrams per liter ppt = parts per thousand
uS/cm = microsiemens per centimeter  mV = millivolts uS/iem = microsiemens/cm En = Enterococer
E coli = Escherichia coli Chior-a = Chiorophyil-a

Sampling and Assessment by the Oklahoma Water Resources Board — 3800 Classen Bivd, Oklahoma City, OK, 73118 - 405.530.8800 - http //www owrb ok gov

Chlor-a

¥ 5]



Tenkiller, lllinois River Arm (3-6)

Sample Period JimeS  sampling Sites
November 2011 — August 2012 4 7
Location Sequoyah County Click map for site data
Impoundment 1953
Area 12,900 acres
Capacity 654,100 acre-feet
Purposes Flood Control, Hydropower

Parametar (Descriptions)
Average Turbidity

Average Secchi Disk Depth
Water Clarity Rating
Chiorophyll-a

Trophic State Index

Trophic Class

Salinity

Specific Conductivity

pH

Oxidation-Reduction Potential

Parameters

Profile

Dissolved Oxygen

Surface Total Nitrogen

Surface Total Phosphorus

Nutrients

Nitrogen to Phosphorus Ratio

Click to learn more about
Beneficial Uses

Fish & Wildlife Propagation
Aesthetics
Agriculture

Primary Body Contact Recreation

i

0
]
7]
2
8
]
=
]
=
]
m

Public & Private Water Supply

S = Fully Supporting
NS = Not Supporting
NE! = Not Enough information

NTU = nephelometric turbidity units

E. coli = Escherichia coli

OWQS = Okiahoma Water Quality Standards
uS/em = microsiemens per centimeler  mV = miltivolts
Chior-a = Chiorophyll-a

Sampling and Assessment by the Oklahoma Water Resources Board - 3800 Classen Bivd, Oklahoma City, OK, 73118 - 405.530.8800 - htip:/fwww.owrb.ok. qov

Resul.t

14 NTU
56 em
Average
16 mg/m3
58
Eutrophic

0.09 - 0.13 ppt
197 - 275 pSicm
7.47 —9.01 pH units

86-567mV

Up to 50% of water column <2 mg/L in
August

0.50 mg/L. to 3.43 mg/L
0.005 mg/L to 0.097 mg/L
51:1
£ ¥ o
g 9% 5 &
I~ A ao = =
NS g 5 5
NS

mg/L = milligrams per liter
uS/em = microsiemens/cm

= Sampling Sites 2

Click Site Names for
Available Data

Notes/Comments
14% of values < OWQS of 25 NTU {n=16)

Previous value = 59

Only 0.656% of recorded values are > 5 pH units

Phosphorus limited

@ 8 3 =
] (")
35 | E gl‘;gg EE
=¥ @ 85 FE8 Gw
N/A
N/A N/A b
5

3 *The lake Is listed in the WQS as a NLW indicating that the Aesthetics beneficial use is considered
g threatened by nutrients until studies can be conducied to confirm non-support status.

ppt = parts per thousand
En = Enterococci

Chlor-a

NS
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Wayne Wallace

* Sampling Sdes

Sample Period Jii;?tzz Sampling Sites
February 2012 — August 2012 4 5
Location Latimer County Click map for site data P
Impoundment 1969
Area 94 acres CIi?v:;:btag:; “
Capacity 1,746 acre feet —
Purposes Flood Control and Recreation e
Parameter (Dascrplions) Result Notes/Comments
Average Turbidity 6 NTU 100% of values < CWQS of 25 NTU (n=6)
Average Secchi Disk Depth 115 cm
Water Clarity Rating Excellent
Chlorophyll-a 27 mg/im3
Trophic State Index 63 Previous value = 48
0 Trophic Class Hypereutrophic
% Salinity 0.02 - 0.07 ppt
§ - Specific Conductivity 56 - 153.5 pSicm
o % pH 6.11 - 9.4 pH units 14.5% of recorded values are < 6.5 pH units
9 Oxidation-Reduction Potential 51 to 484 mV
Dissolved Oxygen 25 ;35?0% of water column < 2 mg/L in
2 Surface Total Nitrogen 0.48 mg/L to 0.59 mg/L
-E Surface Total Phosphorus 0.005 mg/L to 0.014 ma/l.
2 Nitrogen to Phosphorus Ratio  74:1 Phosphorus limited
; S 2 . 2 E o
= G oo = = (=&} 7] o FB&@ o (&
Fish & Wildlife Propagation S NS : 5
Aesthetics NS N/A

Agriculture
Primary Body Contact Recreation
Public & Private Water Supply

t
QD
7]
o
.‘3
T
=
[T}
=
[T
(11]

N/A N/A S

Slightly acidic conditions are common in this part of the stale, due to relatively low soil pH and lack of
soluble bedrock. Due to these conditions i is likely that the fow pH values may be due to nalural causes;
therefore the Waler Board is looking al the appilicability of developing site-specific criteria for walers in the
southeastam portion of the state. * 50-70% range is undetermined for DO.

NTU = nephelometric turbidity units OWQS = Oklahoma Waler Quality Standards
pS/em = microsiemens per centimeter mV = millivolls
E coli = Escherichia coli Chior-a = Chiorophyii-a

S = Fully Supporting 3
NS = Not Supporting 1
NEI = Not Enough Information =

ppt = parts per thousand
En = Enterococct

mg/L = milligrams per liter
uS/em = microsiemens/cm

Sampling and Assessment by the Oklahoma Water Resources Board - 3800 Classen Blvd, Oklahoma City, OK, 73118 — 405 530.8600 - htip lwww owrb.ok gav



Click Site Names for ® Sampling Sites
Available Data :

Webbers Falls

Times

Sample Period Visited Sampling Sites
November 2010 — August 2011 4 6
Location Muskogee County Click map for site data
Impoundment 170
Area 11,600 acres
Capacity 170,100 acre-feet =
Purposes Navigation, Hydropower —_— N
Paramater (Descrinlions) Result Notes/Comments
Average Turbidity 13 NTU 100% of values < OWQS of 25 NTU (n=17)
Average Secchi Disk Depth 63 cm
£ Water Clarity Rating Average
2 Chlorophyil-a 27 mg/m3
Trophic State index 63 Previous value = 55
0 Trophic Class Hypereutrophic
% Salinity 0.21-0.79 ppt
E . Specific Conductivity 4221 - 1490 pS/em
o % pH 7.52-9.07 pH units 0.45% of Values > 9 pH units
®  Oxidation-Reduction Potential ~ 276 - 458 mV
Dissolved Oxygen ::Ig?l_ata are above screening level of 2.0
7 Surface Total Nitrogen 0.38 mg/L to 1.3 mg/L
-‘g Surface Total Phosphorus 0.101 mg/L to 0.166 mg/L
;_E Nitregen to Phosphorus Ratio  7:1 Phosphorus limited, possibly co-limited
Click to learn more about :E‘ E m § ] g E = ©
Beneficial Uses B g § = = Y & E w38 =3 5
2 SR L SR & AT I ° B I B G =1 s G i 5
§ Fish & Wildlife Propagation NEI 5 5 5
% Aesthetics 5 *
% Agriculture _ 5 5 5
Sv# Primary Body Contact Recreation NEI
1]

Public & Private Water Supply

S = Fully Supparting
NS = Not Supporting
NE! = Not Enough Information

g Although 100% of the turbidity values are < 25 NTU, an assessment of the FWP beneficial use cannot be
2 made for this sample year as minimum data requirements were not mel.

NTU = nephelometric turbidity units OWQS = Oklzhoma Water Quality Standards mg/L = milligrams per liter ppt = parts per thousand
pS/cm = microsiemens per centimeler mV = miflivolls uS/cm = microsiemens/em En = Enterococci
E. coli = Escherichia coli Chlor-a = Chlorophyil-a

Sampling and Assessment by the Oklahoma Water Resources Board - 3800 Classen Bivd, Oklahoma City, OK, 73118 - 405 530.8800 - hitp./fwww.owrb.ok.aoy
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#® Sampling Sites

e T 5‘“-’
- - ::!e‘lssoulnce
[ S e nem
Sample Period Times Sampling Sites /‘L\/ﬁﬁ :
Visited j‘: :
November 2010 - July 2011 4 5 % e
e 3
Location LeFlore County Click map for site data
Impoundment 1849 Click Site Names for
Area 7.333 acres Available Data
Capacity 62,360 acre feet
a ]
Flood Control, Water Supply, Low flow —
Purposes Regulation, and Conservation
Parametsr (Descriptions) Result Notes/Comments
Average Turbidity 17 NTU 100% of values < OWQS 25 NTU
Average Secchi Disk Depth 54 ¢m
‘% Water Clarity Rating Average
£ Chlorophyil-a 14 mg/m3
Trophic State Index 57 Previous value = 62
0 Trophic Class Eutrophic
[
‘uE‘: Salinity 0.01 - 0.04 ppt
& : Specific Conductivity 53.9~112.8 pSfem
oy 2
o & pH 6.04 — 8.64 pH units 24.1 % of Values < 6.5 pH units
=
@ Oxidation-Reduction Potential 32 to 483 mV
Dissolved Oxygen Up‘to 30% of water column < 2.0 mg/L in
spring
P Surface Total Nitrogen 0.28 mg/L to 0.67 mg/L
c
2 Surface Total Phosphorus 0.036 mg/L to 0.063 mg/L
S
= Nitrogen to Phosphorus Ratio  9:1 Phosphorus fimited
2 1]
Click to lgarn more about % % g » - _E .ﬁ E 2 % T
Beneficial Uses a = = -] £ g TgE = S
2 = 25 § B B3 3 & 223 fa &
§ Fish & Wildlife Propagation s | N8 | 8 s
2 Aesthetics NS" *
o
XN Agriculture . 5 5
]
g Primary Body Contact Recreation NEI
2N Public & Private Water Supply NS
S = Fully Supporting g *Did not coliect for these paramelers. "Currently, the lake is listed as a Nutrient Limited Watershed {NLW)
NS = Not Supporting © inthe Oklahoma Water Quality Standards (WQS). This listing means that the lake is considered threatened
NEI = Not Enough Information Z  from nutrients until 2 more intensive study can confirm the Aesthetics beneficial use non-support status,

NTU = nephelometric turbidity units OWQS = Oklahoma Waler Quality Standards mg/L = milligrams per liter ppt = parts per thousand
uS/icm = microsiemens per centimeter  mV = millivoits pS/em = microsiemens/cm En = Enterococei
E. coli = Escherichia coli Chior-a = Chlorophyli-a

Sampling and Assessment by the Oklahoma Water Resources Board - 3800 Classen Blvd, Oklahoma City, OK, 73118 - 405.530.8800 - htip.fiwww.owrb.ok .qov



W.R. Holway

Sample Period \-;-ii;?tee?l Sampling Sites
March 2011 — September 2011 4 5
Location Mayes County Click map for site data
Impoundment 1968
Area 712 acres
Capacity 48,000 acre-feet
Purposes Water Supply, Hydropower, Recreation
Parameter (Descripfions) Result
Average Turbidity 4 NTU
Average Secchi Disk Depth 198 cm
£ Water Clarity Rating Excellent
2 Chlorophyl-a 13 mg/m3
Trophic State Index 56
0 Trophic Class Eutrophic
% Salinity 0.10 - 0.14 ppt
§ o Specific Conductivity 215.4 - 283 pS/cm
o % pH 7.10 - 9.01 pH units
& Oxidation-Reduction Potential 308 to 600 mV
Dissolved Oxygen ;ld) rrt|?n :?% of water column < 2 mg/L in
@ Surface Total Nitrogen 0.45 mg/L to 1.18 mg/L
-E Surface Total Phosphorus 0.051 mg/L to 0.066 mg/L
;_3 Nitrogen to Phosphorus Ratio  14:1
Click to learn more about & -§ 5 @
Beneficial Uses § = E ? 3 &
F =4 [a] = [
Fish & Wildlife Propagation 5 s 5
Aesthetics S

Agriculture

Primary Body Contact Recreation

i

]
[+
]

2

8
T)

=
W

=
D
m

Public & Private Water Supply

NS = Not Supporting

NTU = nephelometric turbidity units

E. coli = Escherichia coli

Sampling and Assessment by the Oklahoma Water Resources Board - 3800 Classen Blvd, Oklahoma City, OK, 73118 — 405.530 8800 - hitp://www.owrb.ok.qov

S = Fully Supporting 3

-}
NEI = Not Enough Information =
OWQS = Oklahoma Water Quality Standards

wSiem = microsiemens per centimeter  mV = millivolts
Chlor-a = Chlorophyll-a

*Did not collect for these parameters

mg/L = milligrams per liter
uS/em = microsiemens/cm

Click Site Names for
Available Data

& Sampling Siles -
Site 1 Surlace L
Site 1 Botiom [

Notes/Comments
100% of Values < OWQS of 25

Previous Value= 58

0.30% of Values > 9 pH units

Phospharus limited

Chlorides

True
Color
Sulfates
Total
Dissolved
Solids

& E. coli

Enterro.

NEI

ppt = parts per thousand
En = Enterococci

Chlor-a
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Oklahoma 2010 Integrated Report
Appendix B

Legend
Legend for Attainment
Code Description
F Fully Supporting
N Not Supporting
[ Insufficient information
X Not Assessed
USE ID Description
124 Aesthetic
125 Agriculture
129 Emergency Water Supply
130 Cool Water Aquatic Community
131 Habitat Limited Aquatic Community
132 Trout Fishery
133 Warm Water Aquatic Community i .
134 Hydropower x5
135 Indus. & Muni. Process/Cooling Water < E
136 Navigation E m]
137 Primary Body Contact Recreation E E
138 Public and Private Water Supply z §
139 Secondary Body Contact Recreation (& E
1003 Fish Consumption =5
1004 Outstanding Resource % §
1005 Sensitive Water Supply gz w
1006 High Quality Water OF
Category Description
1 Attaining the Water Quality Standard and no use is threatened
2 Attaining some of the designated uses; no use is threatened; and insufficient or no data
or information is available to determine if the remaining uses are attained or threatened
3 Insufficient or no data and information to determine if any designated use is attained
4 Impaired or threatened for one or more designated uses but does not require the
development of a TMDL
4a . TMDL has been completed
4b . Other pollution control requirements are reasonable expected to result in the
attainment of the water quality standard in the near future
4c . Impairment is not caused by a pollutant

The water quality standard is not attained. The waterbody is impaired or threatened for
one or more designated uses by a pollutant(s), and requires a TMDL




D Description
91 Ammonia (Unionized) -Toxin
96 Arsenic
104 Barium
127 Cadmium
138 Chioride
153 Chlorpyrifos
154 Chromium (total)
163 Copper
187 Diazinon
198 Dieldrin
215 Enterococcus
217 Escherichia coli
230 Fishes Bioassessments
267 ead
302 Nitrates
317 0il and Grease
322 Oxygen, Dissolved
372 Selenium
375 Silver
385 Sulfates
398 Total Coliform
399 Total Dissolved Solids
400 Total Fecal Coliform
413 Turbidity
423 Zinc
441 H
4862 Total Phosphorus
ID Description
2 Acid Mine Drainage
33 Discharges from Biosolids (SLUDGE) Storage, Application or Disposal
62 Industrial Point Source Discharge
68 Land Application of Wastewater Biosolids (Non-agricultural)
70 Leaking Underground Storage Tanks
82 Mine Tailings _
84 Municipal {Urbanized High Density Area)
85 Municipal Point Source Discharges
On-site Treatment Systems (Septic Systems and Similar
92 Decencentralized Systems)
100 Runoff from Permitted Confined Animal Feeding Operations (CAFOs)
102 Petroleurn/natural Gas Activities (Legacy)
119 Bilviculture Harvesting
124 Spills from Trucks or Trains
127 Surface Mining
140 Source Unknown
165 atural Sources
156 Agriculture
157 Habitat Modification - other than Hydromodification
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Water Quality Standards Update:

On April 8", Governor Fallin approved the recent revisions of Oklahoma’s Water Quality
Standards. The State legislative review period concluded on April 30", The revised
standards and associated implementation rules were published in the June 3™ Oklahoma
Register and become effective under state law on July 1%. EPA regulations require that
the revised standards must be certified by the Oklahoma Attorney General and then be
submitted to EPA Region 6 for final review and approval under the Clean Water Act,
which is expected by November 2013.

Revision topics included: modification to regulatory default flows for implementing the
Agricultural Beneficial Use; removal of the numeric criteria for color; clarification of the
applicability of Seasonal Temperatures for calculating BOD load; restoring language
determining the applicability of the Fish Consumption Beneficial Use; updates to WBID
numbers and editorial changes in Appendices A.1 through A.7; changes to the Beneficial
Uses of certain segments of Canadian River, Rush Creek and Wewoka Creek in Appendix
A; updates to Numerical Human Health Criteria in Appendix G; and additions to
Appendix H regarding Beneficial Use ODesignations for Certain Limited Areas of
Groundwater.
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STATEMENT OF JOINT PRINCIPLES AND ACTIONS

WHEREAS the States of Arkansas and Oklahoma share a number of streams and rivers
that flow from Arkansas into Oklahoma, six (6) of which are designated as Scenic Rivers in the
State of Oklahoma;

WHEREAS the States of Arkansas and Oklahoma share a common goal of improving
water quality within the States’ shared watersheds;

WHEREAS the States of Arkansas and Oklahoma agree that excess nutrients from point
and non-point sources can result in nutrient surplus for phosphorus and nitrogen;

WHEREAS excess phosphorus in watersheds is known to degrade water quality and
threaten aquatic life;

WHEREAS Arkansas and Oklahoma agree that reducing the amount of phosphorus
present in the States’ shared watersheds will further the States’ shared goal of improving water

quality;

WHEREAS, in an effort to reduce the amount of phosphorus present in its Scenic Rivers,
the State of Oklahoma has passed, and submitted to the United States Environmental Protection
Agency for approval under Section 303(c) of the Clean Water Act, a total phosphorus criterion of
.037 mg/l for its six (6) Scenic Rivers, modified by an implementation schedule that allows
dischargers to undertake interim actions designed to improve water quality in the Scenic Rivers
consistent with achieving compliance with the State of Oklahoma’s .037 mg/| criterion for
phosphorus, by 2012;

WHEREAS, Arkansas has steadfastly insisted and maintains that the .037 mg/I criterion
for total phosphorus is neither attainable nor appropriate;

WHEREAS, Arkansas and Oklahoma agree that individual but coordinated strategies to
meet water quality goals is in the best interest of both States;

The States of Arkansas and Oklahoma, acting through their environmentai agencies,
including, but not limited to, the Arkansas Department of Environmental Quality, the Arkansas
Soil and Water Conservation Commission, the Oklahoma Secretary of Environment, the
Oklahoma Water Resources Board, the Oklahoma Department of Environmental Quality and the
Oklahoma Scenic Rivers Commission, are working together to reduce phosphorus in the shared
Scenic Rivers Watersheds. In furtherance of that goal, the States of Arkansas and Oklahoma,
acting through their environmental agencies, enter into this Statement of Joint Principles and
Actions.
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ARKANSAS LEGISLATION

In furtherance of the States’ shared phosphorus reduction goals, the Arkansas General
Assembly enacted significant legislation to improve the States’ shared watersheds. Consequently,
the Arkansas Soil and Water Conservation Commission is committed to developing regulations to
implement the following recently passed Arkansas legislation:

Act 1059 of 2003, requiring the Arkansas Soil and Water Conservation
Commission to develop and implement programs to certify the minimal
competence and knowledge of persons preparing nutrient management
plans and of persons making nutrient application, including the proper
utilization of litter,

Act 1060 of 2003, requiring the Arkansas Soil and Water Conservation
Commission to operate an annual registration program to assemble and
maintain information on the number, composition, and practices of poultry
feeding operations in the state, including the land application practices used
by each individual poultry feeding operation, as well as the amount of litter
stored, applied and transferred by each operation, and

Act 1061 of 2003, declaring certain areas, including the Illinois River
Watershed, to be nutrient surplus areas for phosphorus and nitrogen, and
making it a violation of State law to apply designated nutrients within a
nutrient surplus area except in compliance with a nutrient management plan
approved by the Arkansas Soil and Water Conservation Commission or at a
protective rate established by Arkansas Soil and Water Conservation
Commission.

LITTER REMOVAL/REUSE TECHNIQUES

The States of Arkansas and Oklahoma, acting through their environmental agencies, will
jointly pursue funding, including federal grants or other federal funding, for various litter removal
and reuse techniques, such as:

the development of a litter bank;
burning litter for energy;

the use of biological treatment (e.g. the Stamper Project);

pelletization to produce a marketable fertilizer product: and
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transportation of excess litter from the affected watersheds.

JOINT PHOSPHORUS INDEX

The States of Arkansas and Oklahoma, acting through their environmental agencies, are
working together toward development of a Joint Phosphorus Index by August 2004. The States
will consider utilization of the Joint Phosphorus Index for the development of Nutrient
Management Plans.

DATA COLLECTION

Although information collected pursuant to Act 1060 of the 2003 Arkansas General
Assembly, quantifying the amount of litter stored, applied and transferred by individual poultry
feeding operations is made confidential under the statute, the Arkansas Soil and Water
Conservation Commission will prepare detailed compilations and summaries of this information
and make these compilations and summaries available upon request to the public, the Okiahoma
Environmental Agencies and EPA .

The Arkansas Soil and Water Conservation Commission will work with Oklahoma in
determining the format for these compilations and summaries (e.g., information by county,
geographic area or watershed), as well as the amount of detail necessary to address Oklahoma’s
reasonable concerns. Similarly, Oklahoma will work with Arkansas to provide comparable
information for poultry operations in Oklahoma.

WATERSHED MONITORING

The States of Arkansas and Oklahoma, acting through their environmental agencies, will
coordinate monitoring in partnership with the Arkansas/Oklahoma Arkansas River Compact
Commission throughout the shared Oklahoma Scenic Rivers Watersheds based on a common
protocol and will share all information/data resulting from such monitoring. The States will hold
discussions aimed at arriving at the agreed upon monitoring protocol by August 2004.

The States will submit the agreed upon design to EPA for review and endorsement.

EPA has committed to seek to obtain federal funding for the agreed upon monitoring.

REOPENER PROVISION

Oklahorna periodically reevaluates all of its water quality standards. In particular,
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Oklahoma will reevaluate Oklahoma’s .037 mg/l criterion for total phosphorus in Oklahoma’s
Scenic Rivers by 2012, based on the best scientific information available at that time, and with the
full, timely inclusion of officials from the State of Arkansas representing both point and non point
source dischargers.

CONTROLS ON LARGER ENTITIES

The States of Arkansas and Oklahoma, acting through their environmental agencies,
understand that point source dischargers will need time to achieve water quality improvements in
the affected watersheds consistent with Oklahoma’s criterion for total phosphorus. Therefore, the
States, acting through their environmental agencies, will issue to the point source dischargers to
the shared Oklahoma Scenic Rivers Watersheds with a design capacity of greater than | MGD,
specifically the Cities of Fayetteville, Rogers, Springdale, Siloam Springs and Bentonville,
Arkansas, National Pollutant Discharge Elimination System (“NPDES”) permits reflecting an
effluent limit for total phosphorus of 1 mg/1 (30 day average) pursuant to the implementation
schedule set out below. The City of Tahlequah, Oklahoma received an NPDES permit issued in
1992 requiring it to meet a total phosphorus effluent limit of 1 mg/l.

The States of Arkansas and Oklahoma, acting through their environmental agencies, will
reissue the above-specified cities’ NPDES permits on a normal five (5) year reissuance cycle, with
the understanding that NPDES permits for these point source dischargers to the shared Oklahoma
Scenic Rivers Watersheds issued in the year 2012 or beyond must include phosphorus limits
stringent enough to meet applicable water quality standards.

Schedule for Large Cities

Rogers — to meet 1 mg/l limit starting in 2004

Springdale — expansion to meet 1 mg/l limit starting in 2007

Siloam Springs — expansion to meet | mg/l limit starting in 2009

Fayetteville — existing facility already complies; new facility to meet 1 mg/l limit once
operational (circa 2005)

Bentonville — new facility to meet 1 mg/l imit once operational (date unknown).

CONTROLS ON SMALLER ENTITIES

The State of Arkansas, acting through its environmental agencies, will work
aggressively throughout the implementation pericd with those existing Arkansas
entities with design capacities of less than | MGD but greater than or equal to .5 MGD
to reduce the level of phosphorus in their discharges to the maximum extent possible
through voluntary controls aimed at reaching either 1 mg/l total phosphorus or a
phosphorus loading limit based on 1 MGD x I mg/| by the year 2012. The City of
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Westville, Oklahoma is currently under a compliance order to meet a | mg/l limit
within two (2) years.

1
= |

! NOTE: The States of Arkansas and Oklahoma, acting through their environmental
agencies, understand that the above described controls do not apply to facilities,
F] such as cooling water intake facilities, whose discharges do not contribute
phosphorus to the receiving stream, so long as those facilities discharges do not
contain increased concentrations of phosphorus.

WATERSHED PLAN

The States of Arkansas and Oklahoma, acting through their environmental
agencies, will work together in partnership with the Arkansas-Oklahoma Arkansas
River Compact Commission toward the goal of producing a Watershed Plan.

NOTE: EPA’s Clean Water Act Section 319 guidance sets out nine (9) elements
for a Watershed Plan.

GENERAL PROVISIONS

The parties understand that this document is not intended to create, diminish or
waive any legal rights or obligations among the parties or any other person or entity
not a party to this document, including individual farmers. Nothing in this document
creates any rights or causes of action for any person, whether party to this document or
not.

The parties recognize that a request by Oklahoma for more stringent NPDES
permit concentration limits than those set out in this document, or a challenge by
Arkansas to Okiahoma’s phosphorus standard, would terminate this document. Ifa
third party brings a lawsuit inconsistent with the terms of this document, both parties
will indicate to the Court their support for the terms of this document.

EPA has told the parties this document represents a very positive step by the States,
acting through their environmental agencies, toward improving water quality in the
shared Oklahoma Scenic Rivers Watersheds, which is consistent with achieving
compliance with the State of Oklahoma’s .037 mg/| criterion for total phosphorus in
the State’s Scenic Rivers.

The States of Arkansas and Oklahoma, acting through their environmental
agencies, understand that as parties to this document, they intend to respect and follow
the commitments made herein, and that so long as all commitments made herein are
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met, the parties will continue to seek progress under this document toward achieving
improvements in water quality.
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SECOND STATEMENT OF JOINT PRINCIPLES AND ACTIONS

WHEREAS, this Second Statement of Joint Principles and Actions (Second Statement), dated this
20th day of February, 2013, is intended to exiend and augment the Statement of Joint Principles and
Action (First Statement) entered in 2003 among named Arkansas and Oklahoma Environmental
Agencies, which with the =addition of the Oklahoma Conservation Commission and Oklahoma
Department of Agriculture, Food and Forestry, are herein afier referred to as the “Parties™: and

WHEREAS, the States of Arkansas and Oklahoma share a common goal of improving water
quality in the designated Scenic Rivers;

WHEREAS, in an effort to avoid costly and protracted litigation and administrative proceedings
which would further strain relationships between the two States and distract from cooperative efforts
needed to protect and improve water quality in the designated Scenic Rivers, the two States entered into a
Statement of Joint Principles and Actions in 2003 (the "First Statement");

WHEREAS, under the First Statement, both states agreed to undertake interim actions designed
to improve river clarity and substrate quality in the designated Scenic Rivers and their Watersheds
including substantial upgrades to wastewater treatment plants and the development and implementation of
regulations restricting the use of nutrients to fertilize lands within the Scenic River Watersheds lands;

WHEREAS, Oklahoma agreed in the First Agreement to re-evaluate, by 2012, the 0.037 mg/L
Numeric Phosphorus Criterion based on the best scientific information available.

WHEREAS, the two States believe it is in their best interests to continue to work cooperatively to

protect and improve water quality in the designated Scenic Rivers and to avoid costly and protracted
litigation and administrative proceedings which would further strain relationships between the two States

and distract from those cooperative efforts.
NOW THEREFORE, the Parties enter into this Second Statement of Joint Principles and Actions.

THREE YEAR EXTENSION OF COMMITMENTS

For a period of three years commencing February 20, 2013 and ending February 20, 2016 (the
*Term"), the Parties make the following commitments:

The States, through the appropriate Parties, will continue to require existing point source
dischargers to the Illinois River Watershed with a design capacity of greater than 1 MGD to operate under
existing National Pollutant Discharge Elimination System ("NPDES") permits reflecting an effluent limit
for total phosphorus of not more than Img/L based upon a 30 day average, assuming the U.S.
Environmental Protection Agency does not object. Oklahoma’s law prohibits increased loading from
existing dischargers and the permitting of new dischargers in Oklahoma into its Scenic River watersheds;
existing dischargers may expand and new dischargers may be permitted in Arkansas provided that the
cumulative permitted loading of phosphorus (in pounds per day) in the watersheds of any of the six
Scenic Rivers will not be increased during the Term of this Second Statement.

The States, through the appropriate Parties, will continue implementation and enforcement of
regulations governing the use of nutrients to fertilize lands within the designated Scenic River
Watersheds. Subject to the limitations of the Parties to bind their respective legislatures, the Parties shall
not seek to modify current law or regulations governing the use of nutrients to fertilize lands unless the
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requested modification is at least as restrictive as current law applicable to that State's respective portion
of the designated Scenic River Watersheds. To the extent funding is available, the Parties agree to
maintain inspectors and nutrient management plan writers for their respective nutrient management
regulatory programs for the designated Scenic River Watersheds equal to, if not greater than, current
agency staffing levels.

Although information collected pursuant to Act 1060 of the 2003 Arkansas General Assembly,
quantifying the amount of poultry litter stored, applied and transferred by individual poultry feeding
operations is made confidential under the statute, the Arkansas Natural Resources Commission will
prepare detailed compilations and summaries of this information and make these compilations and
summaries available on at least an annual basis to Oklahoma environmental agencies and EPA. The
Arkansas Natural Resources Commission will work with appropriate Oklahoma Parties in determining
the format for these compilations and summaries (e.g., information by county, geographic area or
watershed), as well as the amount of detail necessary to address reasonable concerns by Oklahoma
Parties. Similarly, Oklahoma Parties will work with Arkansas Parties to provide comparable information
for poultry operations in Oklahoma.

JOINT PHOSPHORUS CRITERIA STUDY

COST OF JOINT STUDY -- The Arkansas Parties agree to use best efforts to secure appropriate
funding in the amount of Six Hundred Thousand dollars ($600,000) to complete a three-year water quality
study of the designated Scenic Rivers and their watersheds.(the "Joint Study"). Although the Arkansas
Parties agree to use best efforts to secure the funding for the Joint Study, the willingness of the State of
Arkansas to fund the Joint Study is not, and shall not be, construed by any signatory te this document as a
legal obligation of the State of Arkansas. Although the Arkansas Parties have explored some options and
believe currently that a sufficient source of funds is available to undertake the Joint Study, the Arkansas
Parties may also pursue state, federal and private grants which may be available to fully or partially
satisfy the willingness of the Arkansas Parties to undertake the task of finding the funding for the Joint
Study under this Second Statement. Failure to secure the funding necessary to complete the Joint Study
within the Term of this Second Statement shall provide just cause for termination of the Second
Statement.

The funds collected to pay for the Joint Study will be placed in the Arkansas-Oklahoma Arkansas
River Compact Commission (“CC”). The CC will act solely as a repository for the funds and will
disperse the funds at the direction of the Joint Study Committee.

MANDATORY STUDY COMPONENTS -- The primary purpose of the Joint Study is to
determine the Tota! Phosphorous threshold response level, in milligrams per liter (mg/L), at which any
statistically significant shifi occurs in algal species composition or algal biomass production resulting in
undesirable aesthetic or water quality conditions in the Designated Scenic Rivers. The Joint Study shall be
completed in accordance with U.S. EPA Rapid Bio-assessment Protocols, incorporate quality assurance
and control provisions consistent with EPA Guidance on Quality Assurance and Quality Control, and
follow EPA's most recent guidance “Using Stressor-response Relationships to Derive Numeric Nutrient
Criteria” (EPA 820-S-10-001, November 2010), The Joint Study shali include a sampling population that
is adequate to determine the frequency and duration component of the numeric criterion. To the extent
data from reference streams or sites is incorporated into the Joint Study, reference streams or sites shall,
to the fullest extent possible, be limiled to streams or rivers within the same EPA eco-region and
comparable to the streams in the designated Scenic River watersheds in terms of stream order and
watershed |and uses.
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JOINT STUDY COMMITTEE -- The Joint Study will be funded by Arkansas and managed by a
committee of six (6) individuals - 3 appointed by the Governor of the State of Oklahoma, 3 appointed by
the Governor of the State of Arkansas (the “Joint Study Committee™). Each representative shall be
qualified to design and conduct water quality studies. This committee will be authorized to select
qualified scientific professionals to conduct the Joint Study and to formulate the specific scope of work
for the Joint Study. The qualified scientific professionals selected or any professionals hired by the Joint
Study Committee shali not reside in, nor have their principal place of business in, the States of Arkansas
or Oklahoma. The Joint Study Committee members will be entitled to solicit input from stakeholders on
aspects of the Joint Study such as proposed scopes of work, study protocols, sampling plans, candidate
reference streams or sites and the selection of water quality indicators for the purpose of minimizing or
avoiding future disputes about the methods and findings of the Joint Study. The Joint Study Committee
will establish a reasonable schedule of project deliverables including at least two (2) interim written
reports and at least one public meeting each year with stakeholders to provide a measure of transparency
and public comment opportunities during the completion of the Joint Study. The final report and all data
collected or reviewed during the Joint Study shall be made publicly available.

Failure of the Joint Study Committee to reach agreement on the procurement, execution or
conduct of the Joint Study within the Term of this Second Statement shall provide just cause for
termination of the Second Statement.

USE OF STUDY FINDINGS AND RESULTS -- The final report will provide an cbjective
analysis of the water quality data and identify relationships, if any, between various concentrations of
phosphorus in the designated Scenic Rivers and multiple ecological response levels commonly used in the
scientific community to describe undesirable aesthetic and water quality conditions. The committee and
the scientific professionals employed to complete the Joint Study will be asked to make specific
recommendations as to what phosphorus levels, and what frequency and duration components of measure,
are necessary to protect the aesthetics beneficial use and scenic river (Qutstanding Resource Water)
designations assigned to the designated Scenic Rivers, and based on overall stream health which shall
include evaluating the relationship, if any, between phosphorous concentrations in the designated Scenic
Rivers and biotic indicators of water quality, including primarily algal taxonomic composition and
periphyton biomass. The purpose of the Joint Study is to provide reliable and objective data and analysis
that will then form the basis for the Parties and EPA to make informed decisions about the scientific merit
of any proposed revisions to the phosphorus criterion for the designated Scenic Rivers.

The Parties recognize that Oklahoma's total phosphorus criterion of 0.037 mg/L was adopted by
Oklahoma to protect its designated Scenic Rivers® “aesthetic beneficial uses.” Oklahoma's Water Quality
Standards state the phosphorus criterion applies to protect the aesthetic use of the Scenic Rivers. OAC
785:45-5-19(c). Under the federal Clean Water Act, Arkansas has no aesthetic designated use for any
waters of the state. Therefore, this Joint Study designed to help identify the phosphorus levels necessary
to protect the aesthetic beneficial use of Oklahoma’s designated Scenic Rivers shall not be binding upon
or applicable to any study to develop nutrient criteria necessary to protect aquatic life or fish communities
within any waters of the State of Arkansas.

The States of Arkansas and Oklahoma, acting through their respective Parties, agree to be bound
by the findings of the Joint Study. Oklahoma, through the Oklahoma Water Resources Board, agrees to
promulgate any new Numeric Phosphorus Criterion, subject to applicable Oklahoma statutes, rules and
regulations if significantly different than the current 0.037 mg/L standard. “Significantly different”
means the new Numeric Phosphorous Criterion exceeds -.010 or +.010 than the current .037 criterion. If
the new Numeric Phosphorous Criterion is at or between .027 and .047, then the State of Oklahoma is not
required to promulgate the new criterion in its water quality standards. Arkansas agrees to be bound by
and to fully comply with the Numeric Phosphorous Criterion at the Arkansas-Oklahoma State line,
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whether the existing 0.037 mg/L standard is confirmed or a new Numeric Phosphorus Criterion is
promulgated. Parties for the States of Arkansas and Oklahoma shall forego any legal or administrative
challenges to the Joint Study.

SUSPENSION OF ADMINISTRATIVE PROCESSES AND COVENANT NOT TO SUE

In consideration of the commitments by each Party to cooperate in completing the Joint Study,
the Parties agree to the following terms which are intended to avoid costly and distracting legal
proceedings while preserving all Parties' legal rights.

Oklahoma, through the Oklahoma Water Resources Board, will propose a rule amendment that
removes the date to achieve full compliance with the Numeric Phosphorus Criterion set forth in
Oklahoma Administrative Code 785:45-5-19 and 785:45-5-25(d), provided that such rule amendment will
have to be promulgated pursvant to law. Parties for both States will continue cooperative efforts to
improve and protect water quality in the Scenic Rivers, and Parties for both States covenant and agree
during the Term of this Second Statement not to institute or maintain administrative enforcement actions,
judicial proceedings or to take regulatory actions contrary to this Second Statement.

The Parties reserve any and all rights, claims or causes of action that presently exist or which may
arise during the Term of this Second Statement related to the First Statement, the Numeric Phosphorus
Criterion and the TMDL (the "Tolled Claims") but covenant and agree not to initiate legal or
administrative proceedings against any other Party to this Agreement related to the Tolled Claims,

The Tenn of this Second Statement shall not be included in computing the running of any statute
of limitations potentially applicable to any action brought by a Party to this Second Statement relating to
the Tolled Claims. Any defense of laches, estoppel, waiver or other similar equitable defense to the
Tolled Claims based on the running or expiration of any time period shall not include the Term of this
Second Statement. The foregoing tolling agreement does not constitute any admission or
acknowledgement of any fact, conclusion of law, or liability by any Party to this Second Statement. Nor
does the foregoing tolling agreement constitute any admission or acknowledgement by any Party that any
statute of limitations, or similar defense conceming the timeliness of commencing a legal or
adminisirative action, is applicable 1o the Tolled Claims. The Parties reserve the right to assert that no
statute of limitations applies to any of the Tolled Claims and that no other defense based upon the
timeliness of commencing a legal or administrative action is applicable.

GENERAL PROVISIONS

Nothing in this Second Statement creates any rights or causes of action for any person who is not
a Party to this Second Statement.

This Second Statement is not intended to affect any claims by or against a third party. However,
if a third party initiates a legal or administrative proceeding related to water quality in the designated
Scenic Rivers which is inconsistent with the terms of this Second Statement, the Parties shall take
necessary steps to indicate to the Court their support for this document.

This Second Statement js effective upon execution by the Parties and without the requirement of
filing with any Court and may be signed in counterparts.

This Second Statement, together with any provisions of the First Statement not superseded herein,
contains the entire understanding between the Parties, and no statement, promise, or inducement made by
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any Party that is not set forth in this Second Statement, together with any provisions of the First Statement
not superseded herein, shall be valid or binding, nor shall it be used in construing the terms of this Second
Statement.
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It is my opinion that approval of this Second Statement is within the authority of the Oklahoma officials
and agencies executing the samg,

(7 2 /%6 /2017

E. Scoti Pruitt, Attorney General of Oklshoma i iDate

It is my opinion that approval of this Second Statement is within the authority of the Arkansas officials
and agencies executing the same.

M 2-/7-47
ustin McDaniel, Attorney Qeneral of Arkansas Date




Completed TMDL’s

In the Arkansas-Oklahoma Compact Area
Provided by the Oklahoma Department of
Environmental Quality
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11070209 - Lower Neosho

Waterbody ID Station Name Parameter Cause Code(s)
OK121600050020_00 Spavinaw Lake Phosphorus 462
OK121600050070_00 Lake Eucha Phosphorus 462
0K121600010430_00 Chouteau Creek Enterococcus, E. coli 215,217
0K121600010440_00 Crutchfield Branch Enterococeus, E. coli 215,217
0K121600010060_00 Ranger Creek Enterococcus 215
0K121600010100_00 Fourteenmile Creek Enterococcus 215
0K121600010010_00 Neosho River Enterococcus 215

11110102 - Dirty-Greenleaf

Waterbody ID Station Name Parameter Cause Code(s)
0K120400010260_00 Arkansas River Enterococcus 215
QK120400020160_00 Butler Creek Enterococcus, E. coli, Turbidity 215,217,413
0K120400010400_00 Coody Creek Enterococcus, E. coli 215,217
0K120400020010_00 Dirty Creek Enterococcus, Turbidity 215,413
0K120400020110_00 Dirty Creek, Georges Fork Enterococcus 215 i .‘l‘
0K120400020030_00 Dirty Creek, South Fork Enterococcus 215 =
QK120400020190_00 Elk Creek Enterococcus 215
0K120400020240_00 Shady Grove Creek Enterococcus 215

11110103 - Illinois p
None é
11110104 - Robert S Kerr =
2

Waterbody ID Station Name Parameter Cause Code(s) w
QK220200040010_40 Sans Bois Creek Enterococcus, E. coli 215,217 o
QK220200040050_00 Sans Bois Creek, Mountain Fork E. coli 217 g

11110105 - Poteau

Waterbody ID Station Name Parameter Cause Code(s)

0K220100040020_00 Fourche Maline Creek Enterococcus 215

| THE OKLAHOMA DEPT. OF

[+ e
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Oklahoma’s 5-year Rolling Average
Phosphorus Report for the Illinois River

Basin
[llinois River Basin
Arkansas — Oklahoma Compact

ARKO4A  Flint Creek near Wes! Siloam Springs
ARKOD5 Sager Creek near Silcam Springs
ARKO0G llinois River South of Siloam Springs

ARKO7A  Barren Fork al Dutch Mitls
Watts llinois River near Watts

Tahlequah lllinois River near Tahlequah
Kansas  Flint Creek near Kansas
Eldon Barren Fork near Eldon
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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 |
. .
FlintCreek | MinoisRiver | "ol RIVEr | g en Fork
near Kansas near Watts fear near Eldon
a): Tahlequah | am
WTotalP80-93| 22279 124,832 85235 | 33,001
WTotalP93-97| 15,705 138,508 83,799 29.482
@TotalP94-98| 12,986 99,898 70,546 19,163
WTotalP95-99| 14,949 123,581 83,632 19257 |
‘mTotalP96-00| 15,103 134986 | 92876 | 13163 |
@Total P97-01] 15,992 149,927 106,797 14,548
mTotalP98-02| 19,259 167,987 131,491 | 17.603 |
ETotalP99-03| 20,620 | 148151 117,524 14,059
mTotalP00-04| 21,004 | 129533 112,341 | 13,685 |
ETotalP01-05] 19,008 100,327 91,325 11,465
ETotalP 02-06] 17,415 69,482 67,345 8.500
mTotalP 03-07] 15,977 48,448 | 47,216 5,716
‘eTotalP01-08| 19356 | 56951 | 58605 | 8574 |
oTotalP05-09) 19,586 57,275 60,827 9,195
TotalP06-10] 19,818 | 53127 61,131 9335
sTotalP07-11] 21,672 58371 70,241 11256
2TotalP08-12] 17,473 47,785 60,776 9,894

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

Load in Kg per Year

OKLAHOMA

Ilinois River near Watts (excluding targeted high flows)

e Rolling 5 year == Pate Ling B0-93 s 1% Reduction
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Ilinois River near Tahlequah (excluding targeted high flows)
I Rolling 5 year s Base Line 80-93 e 0% ReEUCION
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Lomls in Kg per Yaar

Loads in Kg per Year

OKLAHOMA

Flint Creek near Kansas {excluding targeted high flows)

mmmm Rolling 5 year s 2350 Line 80-93 w4 0% Reduction
25000 ;
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Barren Fork at Eldon (excluding targeted high flows)
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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 1,157

1985 947 1985 1,651

1986 879 1986 1,452

1987 8156 1987 1,218

1988 531 1988 820

1989 558 0.210 104,653 1989 808

1990 1,127 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 1,071 0.084 80,223

1995 783 0.143 100,233 1995 1,123 0.080 80,229

1996 693 0.188 116,542 1996 938 0.085 71,207

1997 573 0.163 83,415 1997 812 0.069 49,797

1998 713 0.138 87,876 1998 1,044 0.081 75,524

1999 793 0.250 177 057 1999 1,143 0.121 123,518

2000 648 0.309 178,827 2000 1,083 0.136 131,543

2001 649 0.346 200,549 2001 1,033 0.158 145,766

2002 619 0.316 174,694 2002 851 0.211 160,366

2003 347 0.155 48,035 2003 478 0.100 42,690

2004 688 0.104 63,903 2004 1,157 0.075 77,499

2005 459 0.106 43,453 2005 712 0.060 38,148

2006 349 0.116 36,156 2006 426 0.074 28,154

2007 464 0.106 43926 2007 736 0.066 43,383

2008 177 0.068 71,480 2008 1,839 0.062 101,829

2009 915 0.069 56,386 2009 1,407 0.072 90,475

2010 587 0.057 29,882 2010 820 0.050 36,617

2011 1101 0.081 79,648 2011 1,541 0.058 79,813

2012 336 0.052 15594 2012 492 0.038 16,689
Average 671 0.175 104,672 Average 1,016 0.088 80,295

NOTES : Flow & Water quality data provided by USGS Oklahoma District

* WQ data from 1999 o the present also includes data routinely collected by the OWRB

* Values represent data that is routinely collected and excludes targeted high flow events.




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 11537 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 44981 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
1993 182 0.156 25,359 1593 700 0.108 67,234
1994 136 0.127 15,418 1594 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 1897 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 49.8 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 36.8 0.226 7428 2006 169 0.027 4,075
2007 70.3 0.240 15,068 2007 254 0.026 5,898
2008 218.0 0.157 30,567 2008 559 0.045 22,466
2009 141.6 0.187 23,649 2009 460 0.033 13,557
2010 917 0.171 14 004 2010 225 0.027 5,426
2011 137.8 0.152 18,707 2011 471 0.028 11,783
2012 48.1 0.107 4,598 2012 130 0.019 2,201
Average 110 0.195 19,265 Average 361 0.053 17,148

*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)
*2012 TP was modified to include less than detect values {1/2 LTD, n=4)
NOTES : Flow & Water quality data provided by USGS Oklahoma District
* WQ) data from 1999 o the present also includes data routfinely collected by the OWRB
* Values represent data thatis routfinely collected and excludes targeted high flow events.
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OKLAHOMA

Five-Year Average Values by Station

lllinois River at Watts

Flint Creek near Kansas

% %
Year Pt (mgll) Flow {cfs)| Pt (kglyr) Decrease Year Pt (m;_;ll) 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%
92-96 0.210 815 153,006 | -22.6% 92-96 0.146 134 17,368 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 0.249 675 149,827 | -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% 89-03 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| 0.203 552 100,347 | 19.6% 2001-2005( 0.226 95 19,098 14.3%
2002-2006| 0.158 492 69,482 44.3% 2002-2006( 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] 0.181 113 19,356 13.1%
2005-2009| 0.095 673 57,272 54.1% 2005-2009( 0.196 112 19,586 12.1%
2006-2010| 0.085 598 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 21,700 2.6%
2008-2012| 0.065 823 47,785 61.7% 2008-2012| 0.154 127 17,473 21.6%
lllinois River near Tahlequah Barren Fork at Eldon
% %
Year Pt (mg/l} [Flow (cfs)| Pt (kglyr) Decrease Year Pt {(mg/l) |Flow (cfs)| Pt (kg/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% 91-95 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 0.079 098 70,546 17.2% 94-98 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 B46 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%
2003-2007| 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 8,574 74.0%
2005-2009| 0.067 1024 60,827 28.6% 2005-2009( 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%
2007-2011| 0.062 1269 70,259 17.6% 2007-2011] 0.032 394 11,159 66.2%
2008-2012} 0.056 1220 60,776 28.7% 2008-2012] 0.030 369 9,894 70.0%







Funding for Cities and Districts

In the lllinois River Basin

Provided by the OWRB’s Financial Assistance
Program



AppiD LGAName County | ClosedAmt Appmdﬂaul AppType
1628 | FAP-00-0058-R Adair County Rural Water District #5 Adair $99,500.00 7/10/2001 REAP constructing a new 200,000-gallon water storage ta
2488 | FAP-83-0033-G Cherry Tree Rural Water District Adair $10,000:00 1/10/1984 Emergency
2556 FAP-85-0128-G Watts Public Works Authority Adair $10,000.00 2112/1985 fmergency
2565 | FAP-85-0155-G Adair County RWS & SWMD #2 Adair | $100,000.00 | 6/11/1985 | Emergency
2631 | FAP-88-D053-G Watts Public Warks Authority Adair £$85,000:00 7/16/1990 | Emergency WATER SYSTEM REPAIRS
2653 | FAP-B9-0062-G Adair County Rural Water District #5 Adair £50,000.00 5/10/1991 | Emergency NEW WATER 5YSTEM
1268 | FAP-93-0073.L Stitwell Area Development Authority Adair | 51,000,000.00 | 12/12/1995 FA Loan WATER & SEWER SYSTEM IMPROVEMENTS
231 | FAP-97-D135-R Watts Public Works Authority Adair | 514975000 | 2/10/1998 REAP WATER IMPROVEMENTS
2130 | FAP-97-D1M-R Adair County Rural Water District 85 Adair £75,000.00 6/8/1999 REAP Water system improvements
1371 | ORF-93-0010-OW Stilwell Area Development Authority Adair | $4000,000.00 { 8/10/1999 CWSRF WASTEWATER SYSTEM IMPROVEMENTS
2331 | FAP-93-0080-R Watts Public Warks Authority Adair $99,800.00 | 11/16/1998 REAP installing 3 6" altituda valve with box and access
1460 | FAP-01-0013-L Stilweli Area Development Authority Adair | $2,760,000.00 |  3/12/2002 FA Loan WATER SYSTEM IMPROVEMENTS
1641 | FAP-00-0071-R Adair County Rural Water District 6 Adalr $146,875.00 4192002 REAP drilling a production-test well with casing, insta
3195 | FAP-06-0015-R Adair County RWS & SWmb i1 Adair $99,999.00 3112008 READ Line repair and water line extension
2478 | FAP-B3-0019-G Burnt Cabin Rural Water District Incorporated Cherokee | 524,000.00 13/2/1583 Emergency
2473 | FAP-B3-D021-G | Cherokee County Rural Water District K8 -~ Briges | Cherokee | $53,000.00 1/10/1984 | Emergency
2686 | FAP-90-0055-G Cherokee County Rural Water District #10 Cherokee | $27,000.00 3/12/1991 | Emergency CONSTRUCTING NEW WATER SYSTEM
2738 | FAP-D1-0057-G | Cherokee County Rural Water District #7-- Welling | Cherokee | $23,180.00 9/10/1991 Emergency REPLACE TEMPORARY BRIDGE CROSSING WITH PERMANENT R
2740 | FAP-51-0058-G | Cherokee County Rural Water District #8 -+ Briggs | Cherokee | 523,180.00 3/10/1991 Emergency REPLACE TEMPORARY BRIDGE CROSSINGS.
2553 | FAP-B5-0152-G Cherokee County Rural Water District #9 Cherokee | 513465.00 | 10/16/1991 | Emergency
847 | FAP-95-0060-G Cherokee County Rural Water District #13 Cherokee | $100,000.00 1/9/1996 Emergency CONSTRUCT 32' 9 X 110° STAND PIPE AND BACKWASH LAG
1278 | FAP.95-0031-1 Cherokee County Rural Water District #13 Cherokee | $170.000.00 1/9/1936 FA Loan CONSTRUCT A STANDPIPE & REPLACE WATER MAINS
2132 | FAP-97-D126-R Cherokee County Rural Water District #9 Cherokee | 599,900.00 1/13/1998 REAP WATER TREATMENT IMPROVEMENTS
2179 | FAP-98-0011-R Burnt Cabin Rural Water District Incorporated Cherokee | 565427.00 £/9/1998 REAP WATER UNE EXTENSION
2242 | FAP-98-0081-R Cherokee County Rural Water District #14 Cherokee | 554,000.00 21071998 REAP GROUND STORAGE
2897 | FAP-95-0052-G Cherokee County Rural Water District #3 Cherokee | 545,000.00 211071999 Emergency WATER DISTRIBUTION SYSTEM EXTENSION
210 | FAP-97-0110-R Cherokee County Rural Water District #1 Cherokee | 5100,000.00 | 12/14/19%9 REAP constructing a new treatment plant, new backwater
2109 | FAP-97-0098-R Cherokee County Rural Water District #13 Cherokee | $80,000.00 3/14/2000 REAP constructing a new intake platiorm, access structu
2313 | FAP.-99-D072-R Cherokee County Rural Water Digtrict #9 Cherokee | 56990000 | 11/14/2000 REAP constructing about 7,000 feet of Z-inch PVC water
1404 | FAP.58-0029-L Cherokee County Rural Water District #1 Cherokee | $380.000.00 | 12/12/2000 FA Loan CONSTRUCT NEW WATER TREATMENT PLANT
1476 | FAP-02.0001-L | Cherokee County Rural Water District #8 -- Briggs | Cherokee | 528500000 | 6/11/2002 FA Loan WATER SYSTEMIMPROVEMENTS
1477 FAP-00-0007-L Cherokee County Rural Water District #13 Cherokee | 51,810,000.00 | 6/11/2002 FA Loan INSTALL A MICROFILTRATION WATER PLANT
1493 | FAP-02-0004-L Cherokee County Rural Water District #2 Cherokee | 564500000 | 8132002 FA Loan WATER SYSTEM IMPROVEMENTS
1764 | FAP-D2-0026-R Cherokea County Rural Water Districy #13 Cherckee | $135,000.00 6/8/2004 REAP installing approximately 4000 Lf. of &-inch PVCw
3181 | FAP-05-0011R [ Cherokee County Rural Water District b8 -- Briggs | Cherokee | $99,999.00 6/12/2007 REAP water line
3419 | FAP-D8-0033-R | Cherokee County Rural Water District 87 - Welling | Cherokee |  $39,069.00 12/9/2008 REAP Replace river trossing
3388 | FAP-DB-D005-R Cherokee County Rural Water District #12 Cherokes | 5$70,000.00 £/9/2009 REAP Ingtalling meters
3530 | ORF-09-0040-DW Tahlequah Public Works Authority Cherokee {5$16,320,000.00] 12/8/2000 DWSRF Construct new water plant & appurtenances
| 3568 FAP-09-0034-R | Cherokee County Rural Water District #8 -- Briggs | Cherckee $34,914.00 4/13/2000 REAP Tap fee for connection to Tahlequah
3703 | ORF-11-0002-DW Cherokee County Rural Water District #3 Cherokee | 53,110,000.00 | 7/12/201% DWSRF Refinance bond issue used to construct WTP
3782 | ORF-11-0010-DW Tahtequah Public Works Authority Cherokee | 51,680,000.00 | 1271312011 DWSRF Automated water meter reading eqpt
3801 | FAP-12-0010-L Cherckee County fural Water District #13 Cherokee | $1,600,000.00 |  3/13/2012 FA Loan Refi 2 FAP loans and one Lease Purchase Obligation
3846 | FAP-12-0002-0 Chergkea County Rural Water District #3 Cherokee | 52657000 | 9/18/2012 Drought Extend service
2472 | FAP-B3-0012-G Kansas Delaware | 592,516.00 3/13/1984 Emergency
2517 | FAP-84-0015-G Colcond Delaware | 595,816.00 411071984 | Emergency
3582 | FAP-B6-0002-G Kansas Public Works Authority Delaware | 565,000.00 1712/1988 Emergency
066 | FAP-97-0040-R Kansas Public Works Authaority Delaware | $139,270.00 |  3/10/1998 REAP ADDITIONAL WELL AND WATER SYSTEM IMPROVEMENTS
1117 | FAP-97-0107-R Coleord Public Works Authority Delaware | 594,200.00 1/12/1999 REAP UPGRADE & ENLARGEMENT OF SEWER LAGOONS.
08 | FAP-97-0097-R Kansas Public Works Authotity Delaware | $109.500.00 | 11/16/199% REAP rehabilitating two water storage tanks, filters an
1742 | FAP-02-0003-R Kansas Public Works Authority Delaware | 567,000.00 | 11/12/2002 REAP installing two {2} vertical In-{ine centrifugal pu
3385 | FAP-0S-D04-R Daks Public Works Autharity Delaware $0.00 6/1872013 REAP Lagoon rehab
2493 | FAP-B3-0041-G Muskogee County Rural Water District #7 Muskogee | $50,000.00 4/10/1984 | Emergency
[ 1811 | FAP-88-0040-L Porum Public Works Authority Muskogee | $730,000.00 | 1/10/1989 FA Loan REFINANCE EXISTING DEBT
2734 | FAP-90-0100-G Braggs Public Works Autherity Muskog $70,000.00 2/12/1991 Emergency Sanitary sewage collection and treatment plant imp
1242 | FAP-34-0042.L Porum Public Works Authority Muskogee | 5350,000.00 | 1111984 FA Loan EXTENSION OF WATER LINES
1963 | FAP-95-DO77-R Braggy Muskogee | $36,995.00 1/14/1997 REAP WATER PLANT IMPROVEMENTS--SQURCE WATER WELL AND PU
2056 1§ FAP.97-0021-R East Central OK Water Muskogee | $59,700.00 3/11/1997 REAP SEWER LINE EXTENSION
2864 | FAP-95-0045-G East Central OK Water Muskogee | $97,750.00 4/14/1998 | Emergency WATER LINE EXTENSION
1523 | FAP-02-0011-L Muskogee County Rural Water District 45 Muskogee | 61,390,000.00 | 571372003 TA Loan WATER SYSTEM IMPROVERMENTS
2416 | FAP-02-D011-G Muskogee County Rural Water District #5 Muskogee [ $100,000.00 6/8/2004 Emergency installing approximately 42,000 LF of 4-inch PVC
2471 | FAP-Z3-0008-G Marble City Sequoyah | 510000000 | 2/14/1984 | Emergency
2594 | FAP-86-D060-G Sequoyah County Rural Water District #5 Sequoyah | $75,00000 5/8/1990 Emergency | WATER TREATMENT PLANT, RAW WATER INTAKE, RAW WATER
2181 | FAP-93-0013-R Sequoyah County Rural Water District #5 Sequoyah [ 599.883.00 1/12/1999 REAP constructing approximately 2 miles of 6-inch water
2332 | FAP-50-0081-R Wian Sequoyah | $59,50000 | 11/16/199% REAP SEWER SYSTEM INFLOW/INFILTRATION EVALUATION SURVEY
1391 | ORF-98-0017-CW Vian Public Works Authority Sequoyah | $1,100,000.00 |  2/8/2000 CWSRF WASTEWATER TREATMENT PLANT RENOVATIONS
1653 | FAP-OI-0005-R Gore Public Works Authority Sequoyah | 560,000.00 | 11/13/200t REAP conducting a public inlormation notification progr
2439 | FAP-02-D025-G Sequoyah County Rural Water District #5 Sequoyah | 54938491 | 11/1/2002 | Emergency instalfing approximately 5,860 L F. of 4-inch and
A0 | FAP-97-008%-R Vian Public Works Authority Sequoyah | $150,00000 { 6/10/2003 REAP replacing approximately 1,150LF of 12-inch line,
3281 | FAP-G7-0006-G Vian Public Works Authority Sequoyah | $75,000.00 1/8/2008 Emergency Water main repair
3664 | FAP-10-0004-R Vian Public Works Autharity Sequoyah | $99,999.00 HEn REAP Rehab lift station
| 1713 | FAP-01-0067-R Sequoyah County Rural Water District #5 Sequoyah | $80,000.00 7/12/2011 REAP New water line
3716 | ORF-11-000&-CW Vian Public Works Authority Sequoyah | $1,655,000.00 |  2/13/2012 CWSAF Construct flow equalization basin at wwip
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Permits for Water Rights in the lllinois River
Watershed Issued by the OWRB’s Planning and
Management Division in CY 2012
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ORLAHOMA

CONSERVATION

OKLAHOMA CONSERVATION COMMISSION
Program Activities in the Illinois River Watershed
for the period of October 2012 through September 2013

|

1.) Illinpis River Implementation - The OCC began an lllinois River implementation project,
the lliinois River Watershed Riparian Protection Program, in July of 2007 on the heels of many
years of similar work in the watershed. In March, 2011 OCC obtained an additional $2,500,000
in federal money via §319(h) of the Clean Water Act matched by $1,666,667 to continue
implementation in northeast Oklahoma watersheds which includes the Illinois River through
2G14. In 2012 OCC was awarded an additional $431,855 federal §319(h) monies, matched by

$287,903 for implementation work in these watersheds. The intent of these projects extends and | *

complements ongoing programs in the lllinois River watershed to reduce nonpoint source
pollution and restore beneficial use support to waterbodies in the watershed. Objectives of these
projects are to:
» [mplement practices in the [llinois River watershed that will reduce nutrient loading to
help meet load reduction goals set out in OCC’s Watershed Based Plan. The Watershed
Based Plan was officially accepted by EPA in January, 2011. The Plan sets an interim
goal of 40% phosphorus load reduction (132,000 kg), followed by a long-term load
reduction goal of 70 — 80%; [
e  Support the Oklahoma Conservation Reserve Enhancement Program (CREP) to protect
riparian areas with the greatest potential to reduce nutrient loading;
¢ Provide technical assistance to producers in the development of total resource
conservation plans; and
¢ Determine the effectiveness of the projects through water quality monitoring and
computer modeling to document current changes and predict the long-term effects of
best management practice implementation.

Project Coordinator, Tashina Kirk, is a long time resident of the watershed and very familiar
with its challenges. She conducts producer meetings promoting the project and signing up
cooperators for priority cost-share of best management practice (BMP) implementation.

As of August 2013, a total of $1,727,980 has been spent on installation of conservation practices,
with $1,018,645 from federal §319(h) funding. In addition, a total of $2,913,510 has been
obligated for further implementation of BMPs by 258 applicants.

Major BMPs implemented include riparian area exclusion fencing, alternative watering facilities,
animal feeding/waste storage facilities, heavy use areas, and septic system replacement.
Practices installed as of August 2013 include:
® 1738.4 acres of riparian area exclusion including 116,796 linear feet of exclusion fencing
* 90 watering facilities, 19 water wells, 11 ponds, and 44,603 feet of pipeline



2.) Illinois River CREP - In April 2007, Oklahoma and the Farm Services Agency (FSA) |

signed an agreement for a $20,652,500 Conservation Reserve Enhancement Program to protect ,,gl
9,500 acres of riparian area in the northeastern Oklahoma watersheds of the Illinois River and 0 ';:-‘1
Eucha-Spavinaw. The CREP program provides incentives to farmers and ranchers to remove e
streamside pasture or cropland from production activities for ten to fifteen years. In return, the | 5=
landowners are reimbursed for the cost of installing practices such as alternative water supplies ! o, é
for livestock, fencing, grass planting, stream crossings, and winter feeding facilities. The | =5 =
landowners also receive an annual rental payment for the ten/fifieen-year period based on the | E -3
average area rental rate, a signing bonus payment, and an annual practice maintenance payment. <3

The program employs two conservation plan writers. Monitoring and sampling is performed by
an OCC Monitoring Specialist. Producer sign-ups for the Oklahoma CREP began June 1, 2007
and were facilitated by conservation district outreach meetings in the counties in which the
program operates, including Adair, Cherokee, Delaware, and Sequoyah Counties. As of August
2013, CREP has a total of 65 contracts, of which 53 of these contracts are in the lllinois River
Watershed. Currently, CREP has a total of 656acres contracted. A total of 548 acres are
contracted in the Illinois River watershed, and 108 acres are contracted in the Eucha-Spavinaw |
Watershed.

10 winter feeding facilities/ waste storage facilities

91 heavy use areas

87 septic system replacements

112,426 feet of cross fencing for pasture improvement
100 acres of pasture establishment

1 solar pump and storage tank

For more information concerning these projects, please contact Tashina Kirk at 918-696-3563.

»)

EFFORTS IN THE |

r
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CREP has installed approximately 76,733 linear feet of riparian fencing with an
additional 37,075 scheduled in the Illinois River watershed. In addition, 97,573 of the 24,068
scheduled bare root seedling trees have been planted. Additional work completed in the Illinois
River watershed includes two ponds, six wells and three more scheduled, ten watering tanks and
seven scheduled and one heavy use area. As of August 2013, $1,337,077 is scheduled to be
spent, which includes $140,972 in landowner contributions.

For more information concerning the CREP program, please contact Gina Levesque, CREP
Program Coordinator, at 918-456-1919.

3.) Streambank Stabilization — In 2009 OCC applied for and was granted $2,000,000 through
the American Recovery and Reinvestment Act (ARRA) Green Project Funding to do streambank
stabilization work in this sensitive watershed. After thorough screening with extensive criteria,
eleven sites were selected: two are Oklahoma Scenic Rivers Commission public access sites,
five are within the City of Tahlequah sites and four are on private property. Oklahoma State
University as a partner in this substantial endeavor provided on-site management along with

=
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workshops and tours. Contracts were awarded to Jennings Environmental and North State
Environmental for the design and construction. The work was mostly completed by September
30, 2012. A report on this project was submitted to OWRB which had the financial oversight
responsibility. Additional work was required to complete one site and that was completed with
§319(h) funds through OCC. One site within the City of Tahlequah washed out during an
excessive rain event; Jennings Environmental and North State Environmental returned to re-
work the site to avoid future similar incidents. This project not only did a lot to stem the flow of
pollution into the river, but the in town sites in particular had the added benefit of drawing
citizen notice and education, and subsequent interest in future such projects.

4.) TMDL Development & Maintenance _Support - The recent economic downturn has
challenged state budgets severely. As a consequence, available state funding to help support
United States Geological Survey (USGS) monitoring stations in the watershed has disappeared.
Uninterrupted continuation of this monitoring is critical for TMDL development in the watershed
and for monitoring water quality improvement due to implementation measures currently
ongoing. In particular, this monitoring is critical toward long-term evaluation of NPS related
load reduction because it includes targeted high flow sampling to help estimate long-term trends
in NPS loading. The USGS monitoring is used to help calibrate loading estimates from
additional sampling efforts in the watershed that focus on measuring water quality impacts from
EPA Nonpoint Source Priority Watershed Projects and from the USDA Conservation Reserve
Enhancement Program.

Along with the loss of funding for monitoring, the Oklahoma Scenic Rivers Commission
(OSRC) lost funding to support its maintenance of restroom facilities and cleanup of public
access areas along the river corridor. Proper maintenance of these facilities is essential to ensure
that the 500,000+ people who utilize the river each year for swimming, fishing, floating, hunting,
hiking, and bird watching leave a minimal impact on the river corridor. OSRC maintenance of
these facilities ensures that human waste is captured at these facilities and then sent to an NPDES
permitted waste treatment facility for processing. This treatment reduces total phosphorus
concentrations in the waste from approx. 4,500 mg/L (Portabie Sanitation Association, 2003) to
less than 1 mg/L, based on the City of Tahlequah NPDES permit limits.

OCC secured §319(h) funding that allowed both of these activities to continue into 2013.
Oversight of these contracts is the responsibility of the Oklahoma Scenic Rivers Commission,
with cooperation from the OCC as needed.

5.} Monitoring
CREP and Illinois River Implementation

To evaluate the effects of BMP implementation on stream water quality resulting from CREP
and the lllinois River Watershed Projects, OCC initiated an automated water sampling
monitoring plan in the spring of 2007 at key locations in the program area (Figure | and Table
1). A paired watershed monitoring design has been implemented. Use of autosamplers allows
for a continuous assessment of both a true average concentration of constituents in the stream
water and continuous discharge data, both crucial to accurate calculation of loading estimates



necessary to account for changes in the water quality brought about in relatively short project
timeframes. Routine physico-chemical, instream habitat, and biological sampling are also
conducted at monitoring sites. Data from this monitoring program will be used to evaluate

changes in key parameters (particularly nutrients) over time throughout the fifteen year lifespan
of the CREP program.

CREP Monitoring Sites
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Figure 1. Auto sampler installation sites within the Eucha/Spavinaw and llinois River Watersheds in

Oklahoma.

Site Name Watershed | Latitude | Longitude | County | Legal Description

Beaty Creek: Upper Spavinaw | 36.3704 | -94.7191 | Delaware | SW'4a NEY SW' Section 23-
22N-24E

Spavinaw Creek Spavinaw | 36.3437 |-94.7716 | Delaware | NWY NW'¥ SW' Section 32-
22N-24E

Flint Creek Hlinois 36.1961 | -94.7078 Delaware | NW'% NWY SWY4 Section 24-
20N-24E

Baron Fork: Lower llinois 35.86286 | -94.8991 | Cherokee | SE'* SE' NE'" 18, 16N, 23E

Baron Fork @ State line | Illinois 35.9062 | -94.5191 | Adair 34 7N 26E

Table 1. Site names and locations of aute samplers used in the Eucha/Spavinaw and Hlinois River §319
Program
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Rotating Basin Monitoring Program

In the late 1990s the OCC in cooperation with sister agencies and working through the Water
Quality Monitoring Council agreed to coordinate efforts to ensure that all complete USGS eleven
digit (i.e., HUC 11) watersheds across the state were monitored in a five year rotation. This
endeavor, known as the Rotating Basin Monitoring Program (RBMP), comprises a significant
component of Oklahoma’s ambient monitoring effort for streams. The purpose of this program
is to collect routine water samples for physical and chemical analysis, instream habitat, and
biological (fish and benthic macroinvertebrates) data in support of federal mandates to assess
state waters regarding their attainment/nonattainment of water quality standards. It serves a
dualistic role in fulfilling requirements for an NPS Assessment Report, as data are analyzed and
submitted biannually to the ODEQ for compilation in the state’s Integrated Report. Figure 2
shows the basin schedule and statewide distribution of sites sampled for the RBMP, two of
which fall in the Illinois River watershed as part of Basin Year 3 (Table 2). OCC completed the
second cycle of monitoring in this basin in April 2010 and commenced the third cycle this year.
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Figure 2. Basin schedule and statewide distribution of Rotating Basin Monitoring Program sites.

Table 2, RBMP monitoring sites in the lllinois River watershed.,

[ Basin Year Site Name Lat long Legal Description County
IRB Year3 |Ballard Creek: Lower 36.10627778 |-94.56463889 |NWY SW SWYi Section 20 19N 26E  |Adair

RB Year3 |Battle Creek: Batile Branch |36.2104167 -94 68436111 |SW NEY SW Section 18 20N 25E  [Delaware
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CONVERSION FACTORS
Multiply By To_obtain
inch (in.) 254 millimeter (mm)
foot (ft) 0.3048 meter (m)
mile (mj) 1.609 kilometer (km)
acre 4,047 square meter (m?)
0.004047 square kilometer (km?)
square mile (mi?) 2.590 square kilometer (km?)
cubic foot (/) 0.02832 cubic meter (m?)
acre-foot (acre-ft) 1,233 cubic meter (m*)
1.233x10-6 cubic kilometer (km?)
cubic foot per second (ft*/s) 28.32 liter per second (L/s)
0.02832 cubic meter per second (m?/s)
ton per day (ton/d) 0.9072 megagram per day (Mg/d)

Temperature in degrees Celsius (C) can be converted to degrees Fahrenheit (F) as follows:

F=18xC+132
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ANNUAL YIELD AND SELECTED HYDROLOGIC DATA FOR THE ARKANSAS
RIVER BASIN COMPACT, ARKANSAS-OKLAHOMA, 2012 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 2012 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.

EXECUTIVE SUMMARY

Runoff from four of the five sub-basins was less than last year but well within Compact
requirements. The Poteau River sub-basin runoff was 1.9 times the runoff in 2011.

INTRODUCTION

In 1955, the Congress 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, Tenkiller 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
2012 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 2012
water year. The area included in the Compact is shown on figure 1.
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DEFINITION OF TERMS

The following terms used in this report are taken from Axticle 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
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"” meaus the drainage area of Spavinaw Creek in the
State of Arkansas.

The term "Hlinois River Sub-basin" means the drainage area of the Ilinois 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
repozt, 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.
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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 ).2°C and transferred to 44.5° C+0.2° 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.
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 (nuirient 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

4



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
carbonate (CaCOj3).

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 suspensionas 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 dlscha e (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 siream course. The term "stream-flow" is more general than "runoff", as

H
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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.
Total 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 2012 water year, as
defined in the Arkansas River Basin Compact, Arkansas-Oklahoma, 1972
[Flow in cubic feet per second]

Actual runoff  Total %Percent Minimum
Sub-basin from the depletions or depletion required

Sub-basins accretions (-) Annual yield allowed flow PDeficiency
Spavinaw
Creek 548 “0.001 54.8 50 274 Q0
llinois River 522 2.30.0 492 80 197 0
Lee Creek 466 €248 468 100 o 0
Poteau River 709 °0.96 710 60 284 0
Arkansas
River 2,682 “99.3 2,781 60 1,113 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 2012 direct diversions from lake storage.

e Based on best available water-use data and 34.8 cfs imported from the White River
Basin [n 2012.
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Table 1a. —-Annual yield and deficiency for the sub-basins for the 2012 water year, as
defined in the Arkansas River Basin Compact, Arkansas-Oklahoma, 1972

[Quantity in acre-feet]
Actuairunoff  Total ®Percent Minimum
Sub-basin from the depletions or depletion required

Sub-basins accretions (-) Annual vield allowed flow “Deficiency
Spavinaw
Creek 39,673 “ 39,674 50 19,837 0
Iinois River 377,911 °.21,719 356,192 60 142 477 0
Lee Creek 337,369 €1,795 339,164 100 0 0
Poteau River 513,293 695 513,988 60 205,595 0
Arkansas .
River 1,941,679 71,890 2,013,569 60 806,427 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 2012 direct diversions from lake storage.
e Based on best available water-use data and 25,211 acre-ft imported from the White

River Bagin in 2032



Table 2.—-Actual runoff from the sub-basins for the 2012 water year
[In cubic feet per second; D.A. = drainage area; mi? = square mile; acre-ft = acre-feet]

Spavinaw Creek Illinois River Lee Creek Poteau River Arkansas River

Month DA=133mi* ®°D.A=744 mi’ D.A.=426 mi’ °D.A.=536 mi* ‘D.A.=4 062 mi’
October 246 206 12.3 8.19 (130)
November 77.7 1,069 1,086 2,144 3,198
December 72.5 857 1,097 1,804 6,944
January 48.1 663 922 1,415 6,446
February 63.4 709 606 825 6,283
March 202.0 1,369 1,571 2,077 6,648
April 73.2 502 249 116 2,141
May 39.5 247 276 25.1 472
June 285 181 7.80 7.16 316
July 8.76 93 1.22 34.0 186
August 5.54 114 0.49 7.31 10.8
September 13.6 170 8.09 34.3 {146)
2012 water year 54.8 522 466 709 2,682
2012 water year {acre-ft) 39,663 378,137 337,333 513,093 1,942,034

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 34.8 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 2012 water year in the Ilinois 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 50). 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.
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Table 3.--Annual depletion caused by major reservoirs for the 2012 water year

[acre-ft = acre-feet; ft’/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-feetf) {inches) {inches) (acre-feet) (acre-feet) (ft’/s)

Webbers Falls 166,582 114 37.06 52.91 0 21,880 30.22

Tenkiller Ferry 552,044 -42,093 36.81 38.07 3,022 -30,591 -42.25

Robert S. Kerr 519,653 10,344 38.70 55.24 0 92,409 127.6

Wister 42,062 4,915 57.00 46.21 11,982 16,565 22.9

*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 2012 water year*

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

Spavinaw

Creek 1 o' 1 0.001
{llinois River 3,520 25,2112 -21,691 -30.0

Lee Creek 1,797 o' 1,797 2.48
Poteau River 696 o' 696 0.96
Arkansas

River 96,620° 24,700° 71,920 99.3

' No known returns for these sub-basins

2 Based on 2012 WY returned flow transferred from the White River Basin

3 Estimated from 2007 and 2012 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 quality in the
Arkansas-Oklahoma Compact area. Over the past several years, nutrients, major jons, 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 responsiblc for accelerated eutrophication. To control eutrophication, the Environmental
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 2012 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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Station Number

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

HYDROLOGIC STATION RECORDS 2012 WY

Station Name

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)

Tlinois 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)

12

Daily Discharge records denoted by Q and Quality of Water records by QW.
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13-15
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19
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07191220 SPAVINAW CREEK NEAR SYCAMORE, OK

Neosho Basin
Lower Neosho Subbasin
LOCATION.—Lat 26°20105", long 94°3629" referanced lo North American Datum of 1883, in NE 1/4 NW 1/4 sec.4, T.21 N,, R.25 E., Delawara County, CK,
Hydrologic Unit 11070209, on right bank 1.8 mi upsiream from Cherokea Creek, 4.8 mi northeast of Row, 6.5 mi southeast of Sycamore, and at mila
35.0.
DRAINAGE AREA.-132 mi2, revised, From automated delineation using 10-meter Nationa! Elevation Dataset digital elevation model dala dated

10/01/2006 and Walershed Boundary Datasst dated 10/01/2008, using Albers Equal-Area Projection, North American Datum 1983,
SURFACE-WATER RECORDS

PERIOD OF RECORD.—October 1961 to currant year

REVISED RECORDS.~WSP 2121: 1985 {M). WDR 2012: Drainage area

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

REMARKS,—-No estimated daily discharges. Records good. U.S. Army Corps of Engineers' satsllite lelemater at station.

EXTREMES OUTSIDE PERIOD OF RECORD,~According fo local residents, a flood of approximately the same magnitude as the July 27, 1975 flood accurred
in the early 1880's.

S

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012, DAILY MEAN VALUES

Day Oct Nov Dac Jan Feb Mar Apr May Jun Jul Aug Sep
1 27 24 78 62 58 42 134 48 22 14 4.8 12
2 25 23 73 60 56 42 119 62 23 13 4.6 12
3 24 23 69 57 56 41 109 75 25 13 4.6 12
4 22 25 67 54 74 41 104 69 34 12 4.6 11
5 21 26 67 52 105 40 100 62 54 11 4.5 11
6 20 27 67 51 108 39 97 57 57 i1 43 924
7 20 29 68 50 103 38 94 54 53 10 4.3 8.9
8 20 38 67 49, 96 37 91 51 48 9.9 4.3 8.8
9 19 131 65 48 88 37 84 48 43 10 43 8.6
10 19 151 63 47 83 38 76 45 38 il 42 8.3
11 18 124 60 46 76 39 74 44 36 11 4.8 7.7
12 19 107 58 46 71 39 71 42 34 11 54 7.0
13 20 91 56 45 66 42 68 41 32 11 5.3 6.6
14 22 78 56 44 63 44 66 39 29 11 4.8 8.6
15 25 72 . 58 44 60 45 68 38 29 9.7 4.7 i3
16 29 68 62 42 58 46 70 36 27 93 4.6 19
17 31 67 76 41 57 46 71 35 25 92 4.7 22
18 31 65 81 40 55 44 68 35 25 8.7 53 24
19 31 61 78 39 54 46 66 34 24 8.1 5.8 25
20 30 58 81 39 52 480 65 33 22 81 6.1 25
21 30 57 93 38 51 1,000 63 32 22 7.8 62 24
22 30 90 103 38 50 1,100 61 31 21 74 58 22
23 30 165 104 38 49 735 58 29 20 6.6 55 19
24 30 151 99 37 49 538 55 28 20 62 52 17
25 28 128 92 39 48 413 53 27 20 54 4.9 15
26 27 113 85 44 48 329 52 27 19 5.0 52 13
27 26 104 79 56 46 268 50 26 18 51 6.6 12
28 26 98 74 70 44 221 49 25 17 3.1 8.7 11
29 26 89 71 70 43 187 47 24 16 5.1 9.1 11
30 25 83 68 66 — 164 46 23 15 5.0 10 11
k3| 25 — 65 61 — 147 e 22 — 4.8 11 o
Total 776 2366 2,283 1,513 1,867 6,368 2229 1,242 868 2755 1742 4149
Mean 250 789 736  438.8 644 205 74.3 40.1 289 8.89 562 138
Max 31 165 104 70 108 1,100 134 75 57 14 11 25
Min 18 23 56 37 43 37 46 22 15 48 4.2 6.6
Ac-ft 1,540 4,690 4,530 3,000 3,700 12630 4,420 2460 1,720 546 346 823
Cfsm 0.19 0.60 0.56 0.37 0.4% 1.56 0.56 0.30 0.22 0.07 0.04 0.10
In. 022 0.67 0.64 0.43 0.53 1.79 0.63 0.35 024 0.08 0.05 0.12
13
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07191220 SPAVINAW CREEK NEAR 5YCAMORE, OK—Continued
WATER-QUALITY RECORDS

PERIOD OF RECORD.—Cctober 1972 to April 1988, December 2001 fo current year.

REMARKS.~Samples collected periodically by the U.S. Geological Survey. All water-quality samples were analyzed al the Cily of Tulsa Quality Assurance
Laboratory in Tulsa, Oklahoma. Suspended sediment samples were analyzed by U.S. Geological Survey. Spacific conductance, pH, water temperature,

alr temperature, turbidity, and dissolved oxygen were determined in the field.
COOPERATION.—AH analytical records were furnished by City of Tulsa Quality Assurance Laboratory, Tulsa, Oklahoma.

WATER-QUALITY DATA
WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012
Part10of4

[%, percent; ANC, acid neutralizing capacity; CaC03, calcium casbonate; FNU, Formazin nephelometric units; LED, light-emitting diode; N,
nitrogen; P, phosphorus; ft¥/s, cublc feet per second; mg/L, milligrams per liler; mm Hg, millimeters of mercury; mm, millimeters; nm,
nanometars; °C, degrees Celsius; uSfem, microsiemens per centimeter; —, na dala; <, less than]

Specific
Dissolved pH, conduc-
Dissolved  oxygen, water, tance,
Tempera- pischarge, ©Xvgem water,  unfiltered, water, Tempera-
: Barometric ture, instanta.  water, unfiltered,  field, unfiltered, ture,
Sample  pressure, alr, unfittered, % standard  uSicm at  water,
Data starttime o, Hg g e mglL  saturation  units  25°C oc
(00025) (00020)  (oost)  (00300)  (80301)  (ooqon)  (00095)  (oooto)
03-20-2012 1230 740 - 420 9.7 95 7.7 280 13.1
03-21-2012 1330 735 12.8 940 16.2 100 7.1 252 12.9
05-15-2012 1000 749 154 38 2.9 94 7.5 336 124
06-04-2012 1300 735 31.8 32 8.9 101 7.6 336 19.6
WATER-QUALITY DATA
WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012
Part2 of 4

%, percent; ANC, acid neufralizing capacity; CaCO3, calcium carbonate; FNU, Formazin nephelomedric unifs; LED, light-emitting diode; N,
aitrogen; P, phosphorus; ft%/s, cubic feet per second; mg/L, milligrams per liter; mm Hg, millimeters of mercury; mm, miliimeters; nm, nanometers;

=, degrees Celslus; uS/cm, microsiemens per centimeler; -, no dals; <, less than]

ANC,
water,
unfittered,
Turbidity, water, fixed Ammoria
unfiltered, mono-  endpoint plus Ammonta, Nitrate
chrome near infre- (pH 450 Cabon  grganic water, plus
red LED fight, 780-  titration,  dioxide,  pitrogen,  unfiltered, Ammoni2, nitrite, Nitrate,
900 nm, detection lzbomtory, water,  water, milligrams  yater,  water, water,
Sample angle 90 +/-2.5 mglL as unfifered, ynfiltersd, Perliteras upfiitered, unfilered,  unfiltered,
Date starttime  degrees, FNU CaCOs mgfL mglL as N NH4 mg.asN mglasN  mglash
(63630) (90410) (00405  (00625) (71845  (00G10)  (00630) (00G20)
03202012 1230 73 110 34 12 <.16 <.090 _ 4.60 4.60
03212012 1330 ~ 89 13 <64 <.l16 <.09  5.00 5.00
05-15-2012 1000 4 140 79 <64 <16 <09 420 4.10
05-04-2012 1300 .6 140 6.8 < .64 = .039 <.030 3.90 3.90
14



07191220 SPAVINAW CREEK NEAR SYCAMORE, OK—Continued

WATER-QUALITY DATA
WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012

Part 3 of 4

[%, percent; ANC, acid neutrallzing capacity; CaC03, calcium carbonate; FNU, Formazin nephelometric units; LED, light-emitting diode; N,
nitragen; P, phosphorus; fi3fs, cublc feet per second; mgiL, milligrams per liter; mm Hg, millimeters of marcury; mm, millimeters; nm,

nanometers; °C, degrees Celsius; pS/cm, microslemens per centimeter,; -, no dats; <, less than]

Total
nitrogen,
Organic  Orthophos- Orthophos-  Phos- Total water,
Nitzite,  nlirogen, phate, phats, phorus,  Phosphorus, nitrogen,  unfiltered,
water, water, water, water, water, water, water, milligrams
Sample unfiltered, unfiltered,  filtered, fittared, fiitered, unfiltered,  unfiltered, per liter as
Date starttime mgllasN  mgfit mgiL. mglLas® mglasP mgll.asP malL, nitrate
(006%5)  (00605)  (00660) {00671} (00666) {00865) (00600)  (71867)
03-20-2012 1230 <.060 <12 267 0.087 110 120 5.8 26
03-21-2012 1330 < .060 <.64 212 069 081 .083 <5.6 <25
05-15-2012 1000 < .060 <.64 .196 064 110 130 <4.8 <21
06-04-2012 1300 <.020 <.64 212 069 083 100 <4.5 <20
WATER-QUALITY DATA

WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012

Part4 of 4

[%, percent; ANG, acld nautrallzing capacity; CaCO3, catcium
carbonate; FNU, Formazin nephelomeric units; LED, light-emiiting
diods; N, nitrogen; 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; uSicm,
microslemens per centimater; —, no dala; <, less than]

Suspended

sediment,

sleve

diameter,  Suspended Suspended

percent sediment Sediment

smaller concen- discharge,

Sample than0.0625 .40,  tonsper
Date start time mm mgll  day

{70331) (80154) (80155)
03-20-2012 1230 87 40 45
03-21-20t12 1330 99 19 48
05-15-2012 1000 56 2 21
06-04-2012 1300 70 2 17
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07194500 ARKANSAS RIVER NEAR MUSKOGEE, OK

Robert S. Kerr Reservoir Basin
Dirly-Greenleaf Subbasin
LOCATION.~Lat 35°46'10', long 85°17'49" referenced fo North American Datum of 1927, Muskogee County, OK, Hydrologic Unit 11110102, on

downstream side of left pler of bridge on U.S. Highway 62, 1.7 miles downstream from Neosho River, 3.5 miles northeast of Muskoges, and at miie

DRAINAGE AREA.—08,472 mi2 of which 11,648 mi2 probably is noncantributing, revised. From automaled deflineation using 10-meter National Elevation
Dataset digital elevation mode! data dated 10/01/2006 and Watershed Boundary Dataset dated 10/01/2006, using Albers Equal-Area Projection,
North American Datum 1983.

PERIOD OF RECORD.—Oclober 1926 to Seplember 1970, July 2003 o current year. Published as "at Webbers Falis” October 1933 to February 1935.

SURFACE-WATER RECORDS

Monthly discharge only for some perieds, published in WSP 1314,

REVISED RECORDS.-WSP 1341: Dralnage area. WOR 2012: B
GAGE.—Water-stage recorder. Dalum of gage is 471.38 ft above

rainage area.
NGVD of 1929. Sea WSP 1921 for history of changes prior fo Feb. 21, 1931,

r——

[

REMARKS.-Records poor. Some regulation since 1940 by Grand Lake; further regulation since 1941 by Greal Salt Plains Lake, and since 1951 by Hulah Lake.
Flow regulated since 1953 by Fort Gibson Laka (station 07193000). Flow regulated since September 1964 by Keystone Lake (station 07164200). Flow regulated
by Chouteau Lock and Dam upsiream and Webbers Falls Lock and Dam downstream since 1970.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2011 70 SEPTEMBER 2012, DAILY MEAN VALUES

[y

P

"

St

==

=

_EEL“A Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 1,570 878 4,110 4,390 1,400 2,120 68,900 45,100 6,600 2,520 1,130 1,310
2 1,590 787 4,520 3,350 980 7,720 56,400 78,800 6,660 2,820 834 1,340
3 1,620 1,000 1,300 4,490 2,150 6,120 48,700 92,700 7,190 2,740 922 768
4 1,160 1,350 2,690 5,020 10,800 6,960 42,900 98,300 14,900 2,770 951 1,060
5 995 854 4,620 6,150 6,100 5,710 39,500 99,500 13,700 2,730 1,660 1,680
[ 686 954 2,790 5,640 6,300 4260 41,800 77,300 6,010 2,170 1,010 1,870
7 719 1,920 3,810 2,580 7910 3,450 42,600 65,100 1,800 2,000 1,010 1,350
8 476 19,100 3,350 2,680 17,600 6,400 42,300 60,500 3,970 1,260 479 1,580
9 674 9,860 2,120 4,150 27,900 4,840 43,200 59,400 2,420 1,740 1,300 1,250
10 2,340 2,530 1,590 4,530 28,300 4,680 42,300 54,600 2,030 1,770 1,070 896
1 1,830 2,630 1,140 3,060 24,000 5,320 36,100 46,100 3,610 1,240 925 457
12 1,290 1,35¢ 1,990 3,170 17,000 11,700 30,800 39,700 1,150 1,270 738 889
13 1,310 3,070 3,030 5,070 19900 12,000 30,700 35,500 2,830 939 992 1,110
14 1,600 3,700 2,630 1,060 17,500 18,400 31,100 32,800 1,480 1,110 1,090 1,330
15 1,060 4710 2,440 2,070 15,500 19,300 48,600 23,900 3,500 1,110 892 1,030
16 1,560 5220 4,320 4,110 10,900 23,700 48400 21,500 2,550 1,590 1,720 981
17 1,830 4480 3,700 2,890 12,400 21,400 44,300 22,200 2,220 1,270 1,290 4,520
18 1,040 4,090 3,280 2,850 14,500 18,100 56,600 23,900 1,850 1,650 1,330 6,170
19 1,350 3,100 4,450 5,990 9910 21,700 53,700 26,600 1,200 1,530 1,250 5,620
20 1,930 3,390 4,800 3,720 7,350 89,400 49,100 23,900 1,330 2,040 1,490 1,130
2t 1,190 5370 4,460 1,360 9,570 95,300 46,200 17,300 2,770 1,640 1,240 774
22 1,330 7420 16,400 1,020 11,900 77,400 41,400 16,000 2,810 1,280 997 1,380
23 2,380 5640 25,800 2,110 12,500 93,400 38,500 16,100 2,600 2,710 860 1,150
24 1,300 5910 34,200 1,160 10,500 85,500 37,100 13,500 2,090 1,220 1,100 721
25 1,900 4460 26,400 6,080 11,200 91,500 27,200 14,800 2,700 2,030 1,010 839
28 2,350 6370 25,400 4,670 11,300 91,000 20,000 10,300 1,920 913 2,950 6,240
27 2,980 13,700 25200 5,090 7,000 88300 19,500 8,720 2,680 e709 3,460 2,470
29 2,060 10,600 14,700 3,220 7,960 87,900 15,600 7.1 10 3,510 el1,270 1,760 1,280
29 2,110 5250 9,970 1,710 12,300 89,200 14,100 7,650 4,040 e788 1,550 1,230
0 2,480 4,110 5,140 3,400 — 83,200 19,700 7410 3,140 €868 1,700 1,020
i 2,020 — 5320 4,230 - 73,000 -—_ 7,170 - el,560 1,170 —
Total 48,730 143,803 256260 111,020 353,130 1,254,980 1,177,300 1,153960 115260 51,307 39,880 53,445
Mean 1,572 4,796 8,266 3,581 12,180 40,480 39,240 37,220 3,842 1,655 1,286 1,782
Max 2,980 19,100 34200 6,150 28300 95300 68,900 99,500 14,900 2,820 3,460 6,240
Min 476 787 1,140 1,020 980 3450 14,100 7,110 1,150 709 479 457
1A



07194800 ILLINOIS RIVER AT SAVOY, AR
Robert S. Kerr Reservoir Basin '
lMinois Subbasin

LOCATION. —Lat 36 06"11", long 4 20°'40" referenced to North American Datum of 1983, in SE % sec.36, T. 17 N., R.32 W,, Washington County,
AR, Hydrologic Unit 11110103, on eastern boundary of Ozark National Forest, on left bank downstream end of Stale Hwy 16 bridga, 0.3 mi down-

stream from tributary of Lzke Weddinglon, 0.4 mi upstream from Clear Creek, and 0.9 mi southwest of Savoy.
DRAINAGE AREA.—167 mi2.
SURFACE-WATER RECORDS

PERIOD OF RECORD.—Jul 1979 to Dec 1981, Oct 1985 to Sep 1986, and Aug 1995 to current year, Occasional low-flow discharge measurments

1957 to 1963; occasional discharge measurements 1974 to 1978, 1982 io 1985, and 1990 1o 1995,
REVISED RECORDS.—WDR Arkansas 2000; 1386 {M)(P), 1997-99 (M).
GAGE.—Waler-slage recorder, Datum of gage is 1,017.90 ft above NGVD of 1929,

REMARKS —Waler-discharge records good. Estimated days are fair. Satellite {elemeter at station. Waler quality data available at the files of the

USGS.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012, DAILY MEAN VALUES

{e, estimated] )
Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

1 e2s 28 129 110 152 92 159 55 36 11 9.1 i5

2 e24 27 120 104 140 84 145 53 35 11 9.1 14

3 e24 29 119 100 143 78 128 48 47 11 8.6 13

4 23 29 356 99 857 74 119 46 82 11 8.4 13

§ 23 29 315 96 335 71 107 44 57 11 8.5 12

] 23 27 235 95 250 69 96 42 31 11 39 12

7 22 29 196 923 207 67 920 41 19 11 9.3 12

8 22 1,700 172 91 178 68 87 41 17 12 10 20

9 21 600 158 90 156 78 85 40 16 11 12 16

10 23 284 144 92 146 76 82 40 15 12 10 14

11 22 209 133 180 133 87 85 39 15 12 10 13

12 29 167 135 162 118 174 86 39 14 11 9.8 12

13 34 143 154 132 115 138 79 39 14 11 11 12

14 27 130 254 120 115 115 76 38 14 11 11 13

15 26 119 1,310 113 111 102 109 38 14 | 3 11 18

16 24 112 422 110 125 94 149 37 14 11 11 19

17 23 102 302 105 114 33 103 37 13 11 15 19

18 23 96 249 99 107 82 86 37 13 10 13 16

] 23 93 220 96 101 81 77 35 i3 10 12 15

20 23 90 359 95 96 2,400 70 34 13 10 13 14

2 23 101 279 92 103 2,640 66 35 13 9.6 12 14

22 23 750 234 21 103 1,610 62 34 14 9.6 1 13

23 31 330 206 89 98 1,010 59 34 14 9.6 10 13

24 36 238 187 g6 20 635 56 34 13 9.5 10 13

25 30 197 173 893 84 471 54 35 12 9.5 10 13

26 29 179 159 633 82 375 51 33 12 11 12 13

27 28 212 154 352 79 309 49 32 12 12 32 13

28 33 130 136 256 77 259 46 32 12 11 19 13

29 34 159 128 209 87 224 45 33 11 11 15 13

30 32 140 122 183 e 198 48 33 11 9.8 14 13

H 29 = 116 165 — i76 — 36 — 9.5 14 amn

Total 812 6,529 7,376 5231 4,502 12,025 2,554 1,194 616 3321  369.7 423

Mean 262 218 238 169 155 388 85.1 385 20.5 10.7 11.9 14.1

Max 36 1,760 1310 893 857 2,640 159 55 82 12 32 20

Win 21 27 116 86 77 67 45 32 11 9.5 84 12

Ac-ft 1,610 12950 14,630 10380 8,930 23,850 5,070 2,370 1,220 659 733 839
Cfsm 0.16 130 142 1.01 0.93 2.32 0.51 0.23 0.12 006 0.07 0.08
In. 0.18 145 1.64 1.17 1.00 2.68 0.57 027 0.14 0.07 0.08 0.09
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REVISED RECORDS,
GAGE.~Wales-stage recorder. Prior fo O
REMARKS.-Water-discharge recards go

and Cily of Springdale wastewater irsatment

07195000 OSAGE CREEK NEAR ELM SPRINGS, AR
Robert S. Kesr Reservolr Basin
lilinnis Subbasin

LOCATION.~-Lat 36°131%", long 94°1718° referenced to North American Datum of 1983, in NE 1/4 sec.21, T.18 N., R.31 W., Benton County, AR, Hydrologic
Unit 11140103, on left bank 0.7 mi downstream from Little Osage Creek, and 3.2 mi northwest of Eim Springs.
DRAINAGE AREA.~130 mi2,

SURFACE-WATER RECORDS
PERIOD OF RECORD.~Oct 1950 fo Sep 1975 and Aug 1895 to current year. Oct 1976 fo Sep 1979 a crest-stage partial-record station. Cccasional discharge
measurements 1977 to 1978 and 1982 to 1995, Monthly discharge only for some periods, published in WSP 1731,

quality data svailable at the files of the USGS. Sateliita telemeter at station.

~WDR Arkansas 1970: Drainage area. WDR Arkansas 1974; 1969,
ct 4, 1979 the water-stage recorder was locafed about 400 R downstream at present dstum.
od. Flow slightly regulated by operation of Lake Keith at Cave Springs, City of Rogers wastawater treatment plant,

plant {located on Spring Creek, tributary to Osage Creek that discharges upstream of gage). Water

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 201170 SEPTEMBER 2012, DAILY MEAN VALUES

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

1 B§ 93 122 105 119 95 158 227 91 61 61 119

2 82 96 118 102 114 94 182 156 83 62 57 21

3 85 127 118 104 114 87 179 135 116 60 61 79

4 89 111 210 102 334 81 173 123 115 59 54 80

5 83 100 152 102 164 84 164 111 103 52 59 81

6 83 94 142 107 149 87 151 100 97 57 59 78

7 84 105 134 929 142 85 126 103 88 55 60 87

8 83 2,150 128 94 137 89 122 105 87 52 72 174

9 84 555 121 95 130 88 126 98 84 55 72 95

10 93 291 114 98 129 83 135 94 74 58 60 87

1 929 228 106 105 118 103 146 93 78 58 51 84

12 218 195 107 96 110 130 140 86 81 56 42 80

13 153 172 130 93 113 107 137 80 76 58 64 76

14 127 159 154 89 116 100 136 84 921 53 65 93

15 111 166 296 85 124 95 206 86 105 43 62 162

16 102 158 183 89 126 91 178 85 99 52 61 144

17 106 137 159 93 116 86 142 83 20 57 87 114

18 145 126 144 89 111 80 134 80 99 55 66 102

19 128 115 143 88 106 85 128 82 112 53 56 94

20 118 107 311 86 107 707 129 &4 108 67 56 39

21 111 120 196 81 111 853 120 85 116 69 55 85

22 104 595 175 79 111 621 113 76 117 41 53 79

23 101 229 160 83 109 414 113 75 113 48 50 73

24 101 181 146 85 104 303 115 75 100 52 51 74

25 101 159 134 343 98 250 115 76 95 53 50 77

26 104 155 129 209 93 224 110 69 o1 58 97 78

27 112 153 130 164 95 207 167 60 77 82 361 80

28 108 141 127 143 95 192 101 63 55 59 134 70

29 96 135 123 127 101 179 926 181 56 46 111 65

0 87 128 120 124 —_ 167 164 108 56 47 95 59

k| 90 = 113 123 — 155 — 97 - 57 117 -

Total 3276 7,281 4,645 3482 3,59 6,022 4,146 3,060 2753 1,740 2,399 2,749

Mean 106 243 150 i12 124 194 138 98.7 91.8 56.1 77.4 91.6

Max 218 2,150 31 343 334 853 206 227 117 82 361 174

Min 82 93 106 79 93 80 %96 60 55 41 42 59

Ac-ft 6,500 14440 9,210 6910 7,130 11940 8220 6,070 5460 3,450 4,760 5,450
Ctsm 0.81 1.87 1.15 0.86 0.95 1.49 1.06 0.76 0.71 043 0.60 0.70
In. 0.94 2.08 1.33 1.00 1.03 1.72 1.19 0.38 0.79 0.50 0.69 0.79
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DRAINA

AREA.-575 m2,

07195430 ILLINQIS RIVER SOUTH OF SILOAM SPRINGS, AR
Robert §. Kenr Resarvolr Basin
[Minols Subbasin
LOCAT[ON —Lat 36°06'31", long 94°3200" referenced lo Nosth Amercan Datum of 1983, in SE 1/4 NE 1/4 sec.31, T.17 N., R33 W, Benton County, AR,
Hydrologic Unit 11110103 at bridge on Stale Hwy 59, 5.0 mi south of Siloam Springs, and 0.6 mi downstream from mouth of Clm:mnati Creek.

SURFACE-WATER RECORDS
PERIOD OF RECORD.—-Aug 1995 to cument year. Occasiond low-flow measurements fn 1971.
REVISED RECORDS -WDR Arkansas 1997: 1996.
GAGE.~-Water-stage recorder.
REMARKS.-Water-dischargs reconds good except estimated daily discharges, which are poor. Water quality data available at the files of the USGS,

Salellite lelemeter at station.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012, DAILY MEAN VALUES

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

1 203 192 470 411 571 411 675 423 203 111 96 204

2 193 191 437 381 525 377 630 435 192 107 94 191

3 185 205 423 365 503 353 590 330 209 110 20 160

4 187 242 742 363 2,120 333 561 302 389 109 92 143

5 186 217 1,020 349 1,400 320 531 281 362 i08 89 137

6 178 203 750 348 968 318 500 260 260 104 92 134

7 176 202 630 344 810 314 471 248 217 105 92 131

8 172 4,130 557 327 710 314 450 251 191 109 96 251

9 166 7,390 511 316 636 343 439 244 182 128 116 265

10 168 1,760 469 316 589 340 427 234 170 113 123 180

#4 178 1,130 433 381 551 336 417 228 162 112 103 157

12 244 863 410 471 500 552 404 224 162 107 9 144

13 427 708 447 399 474 566 351 215 158 104 109 135

14 285 611 533 363 480 487 377 210 154 103 118 134

15 241 562 3,250 341 472 442 439 217 152 102 120 181

16 217 537 1,630 332 488 412 792 210 149 101 113 286

17 199 483 1,080 323 473 389 534 205 144 102 144 246

18 206 437 857 mn 444 -+ 365 437 200 136 102 193 204

19 229 406 752 302 424 349 398 194 136 100 142 175

20 212 377 1,290 297 408 3,310 376 186 136 926 131 161

2 202 379 1250 286 417 7,680 357 181 141 93 120 151

22 197 2510 961 281 433 7290 334 178 147 9 113 142

23 204 1,650 814 274 418 3,930 313 179 145 88 107 133

24 212 1,040 710 273 397 2,400 307 175 138 90 102 125

25 213 809 642 1,460 374 1,730 302 175 128 90 101 125

26 200 698 585 2,700 358 1,380 290 173 127 91 109 124

27 207 690 555 1,400 346 1,170 278 162 126 122 449 126

28 247 631 522 1,020 342 1,010 268 154 122 138 464 129

29 235 562 487 803 366 894 256 186 119 111 238 124

30 213 509 464 691 — 806 277 254 115 99 183 120

H 196 — 439 626 — 734 — 197 —_ 95 164 —

Total 6,578 30324 24,120 16,854 16,997 39,655 12,821 7,111 5172 3,240 4,399 4918

Mean 212 1,011 778 544 586 1,279 427 229 172 105 142 164

Max 427 7.390 3,250 2,700 2,120 7,680 792 435 389 138 464 286

Min 166 191 410 273 342 314 256 154 115 88 89 120

Med 203 562 585 349 474 442 411 210 151 104 113 144

Ac-ft 13,0650 60,150 47,840 33430 33,710 78,660 25430 14,100 10,260 6,430 8,730 9,750
Cfsm 0.37 1.76 1.35 0.95 1.02 222 0.74 0.40 0.30 0.18 0.25 0.29
in. 043 1.96 1.56 1.09 1.10 2,57 0.83 046 0.33 0.21 0.28 0.32
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LOCATION.--Lai 36"07'48", long 94°34'19"
County, OK,Hydrolegic Unit §1110103, near the downstream §

07195500 ILLINOIS RIVER NEAR WATTS, OK
Robert 5. Ker Reservolr Basin
fiinois Subbasin

downstream from Cincinnatl Creek, and at mile 106.2,

10/01/2006 and Watershed Boundary Dataset dated 10/01/2006, using Albers Equal-Area Projection, North American Datum 1983.
SURFACE-WATER RECORDS

PERIOD OF RECORD.—-August 1955 to current year.

REVISED RECORDS.-WDR 2012: Dreinage area.
GAGE.-Water-slage recorder. Datum of gage
REMARKS.—Records fair except for eslimate

Is 893.78 ft above NGVD of 1929.
d daily discharges which are poor, Since July 2, 1957, small diversion for munricipal water

supply for the city of Siloam Springs, Ark., upsiream from station, U.S. Army Corps of Engineers' satellite telemeter at station.

referenced to North American Datum of 1927, In NW 1/4 NE 1/4 sec.18, T.19N., R26E., Adair
ide of right abutment of U.S. Highway 59 bridge, 1.5 mi narth of Watls,4.5 mi

DRAINAGE AREA.-630 mi2, revised. From automated delineation using 10-meter National Elevation Dataset digital etevation model data dated

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012, DAILY MEAN VALUES, [e, estimated]

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

1 195 182 513 449 613 402 708 426 200 112 77 183

2 182 178 476 419 565 366 657 466 191 108 75 193

3 171 190 450 399 534 349 622 356 194 108 73 159

4 169 229 738 393 1,940 331 593 322 386 cl08 71 140

§ 170 206 1,060 380 1,480 312 567 298 362 107 72 131

6 163 192 812 373 1,030 287 530 273 274 elod 72 128

7 153 191 686 369 861 287 501 259 225 104 72 127

8 149 2,860 608 351 755 307 476 259 196 106 77 201

9 143 6,260 558 340 676 330 464 250 186 125 89 300

10 147 1,750 516 ~ 338 626 336 446 233 171 111 105 193

1" 155 1,150 476 393 594 327 440 227 164 108 88 162

12 212 875 447 504 539 502 424 221 163 103 84 148

13 387 708 474 443 508 - 567 408 212 162 99 89 140

14 280 621 552 396 508 488 394 203 157 97 95 143

15 227 581 2,750 366 502 443 447 206 156 98 102 182

16 198 552 1,690 330 511 411 829 200 154 95 98 307

17 183 509 1,140 344 502 386 588 194 149 94 109 288

18 189 454 920 © 339 472 361 475 189 140 94 181 234

19 213 416 801 325 447 342 421 183 137 90 131 200

20 202 393 1,230 318 420 2,440 403 181 140 87 118 179

1| 190 395 1,310 310 430 5470 381 175 146 81 104 167

22 183 1,980 1,010 299 450 5,700 353 169 152 78 99 157

23 194 1,690 873 294 428 3,430 332 164 150 74 92 147

24 196 1,100 771 292 408 2,300 323 165 144 75 87 137

25 201 858 699 1,250 385 1,760 313 168 132 76 86 134

26 190 747 638 2.620 365 1,430 303 166 125 76 93 135

27 198 740 605 1,480 348 1,210 291 158 124 90 285 139

28 231 691 572 1,080 343 1,050 287 149 122 126 494 142

29 232 615 530 866 362 936 277 159 118 97 236 138

30 207 558 505 734 — 844 295 251 114 82 171 136

H 190 —_ 475 665 — 771 -— 197 —_ 75 154 ——

Total 6,100 27871 24885 17459 17,602 35475 13,548 7,079 5234 2988 3,779 5,170

Mean 197 929 803 563 607 1,144 452 228 174 9264 122 172

Max 387 6260 2,750 2,620 1,940 6470 829 466 386 126 494 307

Min 143 178 447 292 343 287 277 149 114 74 71 127

Acft ' 12,100 55280 49360 34,630 34910 70360 26,870 14,040 10,380 5,930 7,500 10250
Cfsm 0.31 1.47 1.27 0.89 0.96 1.82 0.72 0.36 0.28 0.15 0.19 027
In. 0.36 1.65 1.47 1.03 1.04 2.09 0.30 042 0.31 0.18 0.22 0.31
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07195500 ILLINOIS RIVER NEAR WATTS, OK—Continued

WATER-QUALITY RECORDS

PERIOD OF RECORD.—Octlober 1989 to July 1995, Juty 1996 {o cument year.
REMARKS.—Samples coflected periodically, Specific conductance, pH, water tempersture, dissolved oxygen, and turbidity were determined in the field.

WATER-QUALITY DATA
WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012
Part1of 4
[%, parcent; FNU, Formazin nephelometric units; LED, light-emitting diode; MPN/100 mL, most probable number per 100 milliliters; N,
nitragen; P, phosphorus; ft3/s, cublc feet per second; mgil, miliigrams per liter; mm Hg, millimeters of mercury; mm, millimelers; nm,
nanometers; °C, degrees Celsius; pS/em, microslemens per centimeter; <, less than; >, greater than]

Specific
Dissolved pH, conduc-
Dissolved  oxygen, water, tance,
Tempera- Discharge, oxygen,  water, unfiltered,  water, Tempera-
Barometric ture, instanta- water, unfiltered, flald, unfiiterad, ture,

Sample  pressure, air, neous,  unfiltered, % standard  pSlcmat water,
Dafe start time mm Hg °C fi3fs mglL saturation units 25°C °c

(00025) (00020) {D0061) (00300) (00301) {00400) (00095) (00010}

10-04-2011 0945 761 163 169 9.8 104 82 354 18.2
11-08-2011 1300 738 17.2 1,350 5.8 101 7.8 273 15.4
11-08-201% 1415 750 9.7 4,580 10.1 99 79 194 14.0
12-12-201% 1300 754 7.5 447 12.6 105 8.0 319 6.9
02-02-2012 1100 750 17.1 569 114 102 7.9 256 10.0
03-21-2012 1215 740 11.0 5,710 9.3 98 7.4 179 142
03-22-2042 1145 742 114 5,290 10 97 72 177 13.0
04-17-2012 1115 742 24.5 587 9.9 101 7.7 291 14.8
05-22-2012 1045 739 252 171 9.6 104 8.5 351 18.1
96-25-2012 1030 746 36.3 135 8.3 110 8.1 366 28.8
08-22-2012 1300 752 30.8 97 8.7 110 8.0 374 26.3
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{%, percent; FNU, Formazin nephelometric unils; LED, light-emitting diode;
phosphorus; fté/s, cublc feet per second; mg/L, milligrams par liter; mm Hg,

07195500 ILLINOIS RIVER NEAR WATTS, OK—Continued

WATER-QUALITY DATA
WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012
Part2of 4

degraes Celsius; 11S/em, microsiemens per centimater; <, less than; >, greater than]

MPN/100 mL, most probable number per 100 milliliters; N, nitrogen; P,
milimeters of mercury; mm, milimeters; nm, nanometars; °C,

Turbidity, water, Ammonia
unfittered, mono- plus Nitrate
chrome near infra-  ©7930IC  Anmonia plus
red LED light, 780 Aitrogen, ., nitrite, Nitrate, ~ Nitrate,  Nitrite,
900 nm, detection Water, fiitered,  Water, water, water,  water, water,
Sample angle80#-25  unfersd pop o fiered,  fitared, fitered,  filtered, filtared,
Date startime  degrees,FNU  mgiLasN NH4 mglasN  mghasN  mgl mgasN  mgll
{63680} (00625)  (71845)  (00608) (00831}  (71851) (00618}  (71656)
10-04-2011 0945 6.8 < .35 019 0147 2.35 104 235 .012
11-08-2011 1300 79 1.04 023 0182 2.16 9.51 2.15 021
11-09-2011 1415 100 841 019 0150 2.92 129 292 028
1242-2011 1300 43 .185 016 0122 3.51 15.5 3.51 .004
02-02-2012 1100 52 210 015 0113 3.39 15.0 3.38 014
03-24-2012 1215 81 948 047 .0368 148 6.53 1.48 023
03-22-2012 1145 68 828 041 0316 1.83 8.06 1.82 .018
04-17-2012 1115 12 259 024 0190 2.64 11.7 2.63 015
05-22-2012 1045 10 213 .023 .0179 2.32 102 231 .021
06-25-2012 1030 5.6 236 021 .0161 1.48 6.54 148 023
08-22-2012 1300 62 242 <013 <.010 1.03 4.52 1.02 019
WATER-QUALITY DATA

WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012

Part3of4
[%, percent; FNU, Formazin nephelometric units; LED, light-emitting diode; MPN/100 mL, most probable number per 100 milliliters; N,
nitrogen; P, phosphorus; fi3fs, cubic fest per second; mg/L, milligrams per liter; mm Hg, millimaters of mercury; mm, milimeters; nm,
nanometers; °C, degrees Celsius; pS/em, microsiemens per centimeter; <, less than; >, grealer than}

Entero-
cocel,
Defined
. Substrate
Organic  Orthophos- Orthophos- Phos- Total Tech-
Nitrite, nitrogen, ghate, phata, phorus,  Phosphorus, nitrogen,  nology,
water, Wﬂtﬁl’. water, water, water, water, water, water,
Sample fiitered,  unfiltered, filtered, fittered, filtered, unfiltered,  unfittered,  MPNH0D
Date starttime mglLasN mgiL mgiL mg/l.asP  mglasP  mallasP mglt. mb
(00613) {00605) {00650) (00671) (00666) (00665) {00600) (99601)
10-04-2011 0945 00364 <.34 192 0627 0618 .0894 <27 10
11-08-2011 1300 .00643 1.0 378 123 134 462 32 > 4,800
11-08-2011 1415 00858 .83 392 128 140 333 3.8  >48,000
12-12-2011 1300 00135 17 125 0407 0407 0569 3.7 17
02-02-2012 1100 00421 20 11 0360 0415 .0490 3.6 10
03-21-2012 1215 00704 91 392 128 143 325 24 > 4,800
03-22.2012 1145 .00562 .80 .398 130 146 273 2.7 -
04-17-2012 1115 00467 24 179 0582 0646 0934 29 82
05-22-2012 1045 00633 20 167 0545 0598 0770 25 2
06-25-2012 1030 00709 22 163 .0532 0546 0712 1.7 14
08-22-2012 1300 00571 < .24 169 0551 03538 0763 1.3 8
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07195500 ILLINOIS RIVER NEAR WATTS, OK—Continued

WATER-QUALITY DATA
WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012

Part4 of 4

[%, percent; FNU, Formazin nephelometric units; LED, light-emitting diode; MPN/400 mL., most [ F
probable number per 100 milliiters; N, nitrogen; P, phosphorus; ft¥/s, cublc feet per second; mgiL, !
milligrams per liter; mm Hg, millimeters of mercury; mm, milimeters; nm, nanometers; °C,
degrees Celsius; pSicm, microslemens per centimeter; <, less than; >, greater than] ! y [

Esche-
richila cof, Suspended
Defined Totat sediment,
Subsirate coliform, sieve
Tech- Defined  giameter, Suspended Suspended
nology, Substrate percent sediment  Sediment _
water, Technology, smaller concen- discharge, |
Sample MPN/100 waler, than 00625  gration, tons per B
Dats start time mL MPN/00 mL mm mylL day
(50468) (50569) (70331) {80153) {80155)
10-04-2011 0945 31 8,200 93 11 5.0
11-08-2011 1300 17,060 240,000 61 487 1,780
11-09-2011 1415 7,600 =240,000 99 150 1,850
12-42-2011 1300 41 3,400 82 33 40
02-02-2012 1106 3 700 93 7 11
03-21-2012 1215 6,000 100,000 85 163 2,510
03-22-2012 4145 - - 96 115 1,640
. 04472012 1S 170 4,300 72 26 41
05-22-2012 1045 =10 3,800 50 14 6.5
06-25-2012 1030 <10 7,700 95 9 33
08-22-2012 1300 <10 3,900 79 10 2.6
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07195855 ELINT CREEK NEAR WEST SILOAM SPRINGS, OK
Robert S. Kerr Reservoir Basin
Itlincls Subbasin
LOCATION.—Lat 36°1258', long 94°3619° 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.~59.8 mi2.
SURFACE-WATER RECORDS
PERIOD OF RECORD.—Jul 1979 to current year.
GAGE -~Waler-stage recorder. Datum of gage is 958.00 ft sbove NGVD of 1929.
REMARKS.—Water-discharge records good. 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. Salellite telemeter at station.
Water-Data Report 2012

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 201170 SEPTEMBER 2012, DAILY MEAN VALUES

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 7.6 6.8 35 22 22 17 61 57 16 5.0 34 6.7
2 7.9 7.5 32 21 20 18 56 33 15 5.1 29 5.1
3 8.5 9.6 32 20 20 16 53 30 17 5.1 2.7 4.5
4 14 8.1 40 19 28 16 47 27 22 49 2.5 4.1
5 7.2 7.5 38 19 29 13 42 27 18 5.4 a6 39
6 6.1 6.9 35 18 28 16 40 36 18 4.5 3.6 4.5
7 5.8 13 33 18 26 16 38 26 14 4.8 2.4 6.0
8 5.8 256 30 17 26 13 38 31 13 53 24 11
9 5.5 229 32 17 23 12 34 21 i3 6.5 2.4 6.6
10 6.8 135 30 17 23 12 33 25 12 538 21 54
11 6.3 98 27 16 21 16 35 24 14 51 2.1 6.9
12 16 74 30 16 21 21 32 23 11 4.6 2.1 12
13 23 59 43 15 19 19 31 20 10 4.3 2.6 18
14 13 49 30 15 2i 19 31 21 10 36 2.6 33
15 8.7 49 36 15 19 24 35 21 10 42 26 36
16 7.4 40 47 15 18 14 33 19 10 4.5 23 28
17 8.0 34 37 16 17 12 32 19 14 43 26 18
18 16 30 35 15 15 12 25 18 13 4.5 33 21
19 13 27 34 15 16 13 27 18 13 4.6 4.1 14
20 11 25 48 16 16 213 30 18 8.7 4.3 6.0 18
21 8.5 31 56 17 15 292 30 17 9.7 4.3 3.7 18
22 7.4 155 54 16 14 301 26 16 8.8 44 3.1 19
23 17 125 49 14 14 226 26 16 8.5 4.3 27 17
24 8.9 94 44 10 19 182 36 15 7.9 4.1 2.7 16
25 12 76 41 32 18 149 26 15 7.7 39 3.0 17
26 9.6 69 39 47 14 126 26 15 73 4.0 8.5 18
27 9.7 58 36 39 13 108 26 14 6.6 4.5 9.4 13
28 9.3 51 34 32 13 94 24 14 6.1 42 7.0 12
29 8.0 44 27 29 13 82 24 15 54 39 4.5 12
30 74 39 25 25 - 74 35 13 52 3.0 52 12
H 7.1 o= 24 23 - 67 — 18 o 2.8 7.5 -
Total 302.5 19064 1,133 626 561 2,213 1,032 682 3449 1398 1156 416.7
Mean 976  63.5 36.5 20.2 19.3 71.4 34.4 20 115 4.51 373 13.9
Max 23 256 56 47 29 301 61 57 22 6.5 924 36
Min 5.5 6.8 24 10 13 12 24 13 52 2.8 21 3.9
Acsit 600 3,780 2250 1,240 1,110 4,390 2,050 1,350 684 277 229 827
24



07196900 BARON FORK AT DUTCH MILLS, AR
Rabert &. Ker Reservolr Basin
lMinois Subbasin

LOCATION.~Lat 35°5248", long 94°29'11" referenced to North American Dafum of 1983, in NE 1/4 SE 1/4 sec.21, 7.14 N,, R.33 W., Washington County, AR,
Hydrologlc Unit 11110103, near right bank on downsiream side of bridge on State Hwy 59 at Dutch Mills, 2.2 mi downsfream from Fly Creek, and 2.9

mi upstream from Arkansas-Oklahoma State fine.

- DRAINAGE AREA.—40.6 mi2,

SURFACE-WATER RECORDS
PERIOD OF RECORD.-Apr 1958 o cument year. Prior fo Oct 1969, published as "Barren Fork 2t Duich Mills".

REVISED RECORDS.—WDR Arkansas 1970: Dralnage area. WOR Arkansas 1993: 1992 (M).
GAGE.-Water-stage recorder. Datum of gage is 886.47 fi above NGVD of 1929.

REMARKS.~Water-discharge records good. Water quality data available at the files of the USGS, Satellite telemeler at station,

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012, DAILY MEAN VALUES

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jui Aug Sep
1 4.0 82 23 21 37 29 36 21 6.5 047 0.25 0.58
2 38 8.7 21 20 33 27 33 17 6.1 046 024 0.63
3 3.7 9.7 30 19 122 25 31 13 5.5 047 0.23 0.64
4 3.6 11 169 19 287 23 31 11 34 045 0.22 0.67
5 3.7 i1 93 19 926 22 29 10 17 0.46 0.21 0.65
6 3.4 12 67 18 71 22 27 9.1 5.4 047 022 0.62
7 3.5 24 54 17 58 21 25 8.1 2.0 0.58 020 0.55
8 33 750 46 17 49 24 24 8.0 1.3 0.62 0.22 0.48
9 33 113 41 16 43 29 23 7.7 1.00 0.58 0.19 0.47
10 3.7 49 36 30 42 26 22 73 0.84 0.58 0.16 0.47
11 4.1 35 34 67 37 64 22 7.0 0.71 0.60 0.15 047
12 5.8 28 32 40 33 82 21 7.4, 0.67 0.69 0.16 0.55
13 7.1 24 37 31 33 51 20 7.5 0.63 0.58 0.16 0.58
14 7.8 21 406 28 34 41 20 7.5 0.58 0.58 0.15 0.80
15 7.4 20 319 25 35 36 34 7.0 0.62 0.74 0.15 0.95
16 7.2 18 114 24 3s 32 35 6.5 0.58 0.70 0.15 1.9
17 6.6 15 77 23 32 30 25 6.0 0.55 0.70 0.16 1.8
18 6.3 14 59 21 31 28 21 5.8 0.47 0.67 0.17 1.3
19 5.9 13 48 21 29 28 19 54 0.50 0.58 020 11
20 5.9 12 62 20 28 751 18 5.1 0.51 0.57 0.21 1.0
21 6.1 22 50 20 33 495 17 5.0 0.55 0.57 0.19 0.96
22 7.0 251 42 19 33 288 16 4.8 0.57 0.52 0.20 0.97
23 34 66 36 19 3 193 14 4.7 0.56 0.46 0.22 0.96
24 9.8 42 33 18 28 119 14 4.5 0.50 0.56 0.21 0.96
25 8.7 34 30 416 26 91 i4 4.5 0.49 0.58 0.23 1.0
26 3.3 41 29 172 25 75 i3 4.4 047 0.52 0.36 1.1
27 5.1 44 28 91 25 63 12 4.1 C.47 047 0.39 1.1
28 14 34 26 65 24 54 11 3.8 0.45 0.44 0.38 1.1
29 14 29 25 51 33 48 11 39 0.44 0.36 0.40 12
0 11 25 24 44 o= 43 16 42 0.46 029 0.47 1.4
kY| 8.9 — 22 40 —_ 39 . —_— 5.1 —_ 027 059 -
Total 2054 11,7846 2,113 1,451 1,423 2,899 654 2264 14042  16.59 7.44 26.96
Mean 6.63 59.5 63.2 46.8 49.1 93.5 21.8 7.30 4.68 0.54 024 0.90
Max 14 750 406 416 287 751 36 21 84 0.74 0.59 1.9
Min 3.3 8.2 21 16 24 21 11 3.8 0.44 0.27 0.15 0.47
Acft 407 3,540 4,190 2,880 2,820 5,750 1,300 449 279 33 15 53
Cfsm 0.16 1.47 1.68 1.15 1.21 2.30 0.54 0.18 0.12 0.01 0.m 0.02
in. 0.19 1.64 1.94 1.33 1.30 2.66 0.60 0.21 0.13 0.02 0.01 0.02
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LOCATION.~Lat 35°1544", long 95°14'13" referenced to North American Datum of 1
Hydrologic Unit 11080204, on right downstrsam bank at end of bridge on State H

07245000 CANADIAN RIVER NEAR WHITEFIELD, OK
Lower Canadian Basin
Lower Canadian Subbasin

{Snake) Creek, 8.2 ml downstream from Eufaula Dam, and at mile 18.8.

DRAINAGE AREA.~47,283 mi2 of which 8,134 mi? probably is noncontributing,
Dataset digital elevation model data dated 10/01/2006 and Watershed Boun

North American Datum 1983,

PERIOD OF RECORD.-October 1938 to current year. Monthly di
REVISED RECORDS.—-WSP 1177: Drainage area. WDR 2012: Dral
GAGE.~-Water-slage recorder. Datum of gage Is 473.16 ft above
1941, Juna 12, 1947 {0 Sept. 30, 1948, water-stage recorder,
Oct. 1, 1948 to Sept. 30, 1978, water-stage recorder &t site 40

recorder at site 400 ft upstream af same datum.

REMARKS.~Records poor. Prior o February 1854, occasion

927,in SW 114 SW 1/4 sec.7, T.9N,, R.20 E., Haske!l County, OK,
ighway 2, 0.8 mi north of Whiefield, 5.5 mi upstream from Taloka

revised. From automated delineation using 10-meter Nationa) Elevation

dary Dataset dated 10/01/2006, using Albers Equal-Area Projection,

SURFACE-WATER RECORDS
scharge only for some periods, published in WSP 1311,
nage area.
NGVD of 1929. Prior to Jan. 11, 1939, nonrecording
all at site 2.1 mi downstream at datum 2.20 ft higher. Dec. 11, 1941 to June 1, 1947, and
0 ft upstream and at datum 5,00 ft higher. Oct. 1, 1978 lo July 26, 1983, water-stage

gage and Jan, 11, 1939 fo Dec. 10,

al slight regulation by Conchas Lake in New Mexico and, except for 54 mi2 of intervening area,

completely regulated thereater by Eufaula Leke (station 07244800). U.S. Army Corps of Engineers' sateliite telemeter at stalion.
DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012, DAILY MEAN VALUES
Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 76 835 60 47 6,310 502 14,500 1,960 831 1,110 2,290 44
2 59 736 61 41 5260 780 13,200 1,170 143 2,030 2,540 462
3 1,340 351 66 38 5,160 92 8,720 1,410 92 1,690 1,950 1,370
4 470 1,720 113 41 5,800 616 6,970 1,600 2,490 1,620 1,530 2,040
§ 73 121 164 40 8,760 1,230 4,950 666 1,930 1,870 932 1,310
6 57 71 324 40 9,000 979 5,100 184 663 2,490 1,100 438
7 53 88 516 40 9,080 82 5,560 610 143 1,860 1,430 55
8 53 178 762 39 9,130 27 3,570 1,840 1,580 1,360 1,690 47
9 53 114 116 41 7,070 1,160 4,930 1,610 623 2,030 618 37
10 59 68 64 69 5,670 92 15300 2,260 131 1,920 82 37
1 56 59 55 107 3,950 77 12,700 1,480 2,510 1,740 59 36
12 57 54 53 70 4,810 244 8,910 1,620 1,970 1,390 479 36
13 53 51 52 57 5410 2,360 9,680 3,700 1,220 1,760 562 50
14 50 52 66 54 4,020 4,060 8,730 8,550 1,890 771 170 54
1§ 50 62 193 47 2,880 4,660 9,000 8,440 2,220 1,080 52 40
16 50 66 86 49 2,130 4,450 8,970 8,460 1470 2,070 46 38
17 1,040 58 67 53 2,240 3,240 9,250 4,240 1,060 1,510 43 37
18 676 53 60 84 208 3,080 8,500 3,080 2,020 2,200 77 38
19 76 53 59 168 130 4,630 9,030 2,460 1,430 2470 51 36
20 1,730 58 170 71 459 4970 10,400 999 1,810 1,820 44 157
1 130 176 96 50 2300 831 8240 437 2,480 1,260 393 273
2 86 526 77 40 1,750 8,860 6,220 142 1,430 841 397 351
23 145 126 67 41 910 14,500 7,200 1,070 730 1,630 50 256
24 458 91 59 34 1,590 20,200 6,970 2,870 710 1,790 42 755
25 850 78 58 1,810 1,320 28,500 6,490 4,110 1,530 994 47 417
2 1,910 82 56 1,080 234 28,300 6,620 4,470 1,750 1,660 337 42
21 2,080 79 56 1,260 2,230 28,300 4,040 1,160 2,150 729 1,930 36
28 2,600 67 49 139 533 28,200 1,430 1,950 2,410 1,620 1,470 32
29 771 67 49 94 326 28,100 255 3,680 1,480 2,270 1,360 258
30 84 62 47 77 — 23400 1,200 1,960 1,460 2,350 757 404
1 1,070 — 42 2,020 — 14,700 — 2,070 o 1,830 68 —
Total 16,315 6202 3,763 7,841 108,670 261,466 226,635 80,258 42356 51,765 22,596 9,186
Mean 526 207 - 121 253 3,747 8434 7,554 2,589 1,412 1,670 729 306
Max 2,600 1,720 762 2,020 9,130 28,500 15,300 8,550 2,510 2,490 2,540 2,040
Min 50 51 42 34 130 77 255 142 92 729 42 32
Acft 32,360 12,300 7,460 15550 215,500 518,600 449500 159200 84,010 102,700 44,820 13,220
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07247000 POTEAU RIVER AT CAUTHRON, AR
Robert S. Kerr Reservoir Basin
Polsau Subbasin
LOCATION.-Lat 34°5508", long 94°17'58" referenced to North American Datum of 1983, in NW 1/4 SE 1/4 sec.16, 7.3 N., R.31 W, Scott County, AR,
Hydrelogic Unit 11110105, on right bank at downstream side of Scott County Road 56 bridge at Cauthron, 200 fi 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,

DRAINAGE AREA.-203 mi2,
SURFACE-WATER RECORDS
PERIOD OF RECORD.-Mar 1939 fo current year.
REVISED RECCRDS —WSP 1037: 1939 (M). WOR Arkansas 1970; Drainage arsa.
GAGE.-Waler-stage recorder. Dalum of gage is 569.53 ft above NGVD of 1929, Prior to May 2, 1939, nonrecording gage at present site and datum,
REMARKS.--Water-discharge recerds good. As of Sep 1974, flow from 92.2 mi2 upstream from this station is controlled by 16 floodwater-detention
reservolrs that have a total combined capacity of 39,082 acre-ft below the flood spillway crests, of which 33,524 acre-ft is flood delention capacity,
2,100 acre-ft Is water-supply storage, and 3,458 acre-ft Is sediment storage capacity. Waler qualify data avallzble at the files of the USGS. Satellita
telemeter at station.
EXTREMES CUTSIDE PERIOD OF RECORD.—Flood in Jun 1935 reached a stane of 27.4 ft, from information by local resident.
DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012, DAILY MEAN VALUES

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 0.33 20 736 128 463 48 144 6.7 13 0.08 4.4 2
2 0.19 2.1 646 110 454 45 123 6.1 13 0.00 3.8 42
3 022 2.9 492 97 351 44 107 5.7 1.1 0.00 34 4.1
4 0.33 3.1 2,630 89 2,300 40 101 53 1.2 0.00 31 4.1
5 0.34 3.5 4,090 84 1,030 38 96 49 1.2 0.00 29 4.1
6 0.37 43 2,070 79 713 38 84 4.7 1.2 0.01 2.5 4.1
7 0.49 4.8 1,330 75 475 38 70 44 12 0.15 25 4.1
8 049 388 1,040 71 359 462 60 54 1.2 0.42 2.7 4.0
9 0.50 674 858 68 286 1,140 52 5.5 12 0.75 33 38
10 0.63 20 637 129 255 423 46 51 12 0.89 29 39
11 077 69 466 640 226 2,390 40 4.6 1.1 0.96 28 38
12 0.96 48 357 267 172 2,180 36 4.9 1.5 1.0 2.8 4.1
13 1.1 3.6 280 182 168 1,090 32 4.8 1.4 0.88 29 4.6
14 1.3 29 232 151 243 691 29 4.5 1.5 0.73 29 6.3
15 1.4 246 247 132 186 428 29 4.0 1.6 0.69 2.3 92
16 1.5 1,230 1,930 120 177 37 44 3.6 1.4 0.57 2.8 157
17 1.5 130 1,090 111 152 243 36 32 1.3 0.51 29 71
18 25 42 723 97 131 189 26 3.1 1.1 0.46 43 81
19 2.5 23 486 88 122 234 20 2.9 0.98 0.38 41 33
20 24 16 851 84 109 3,030 18 2.8 0.94 0.30 4.0 16
A 24 2,890 561 78 107 4,130 16 2.5 0.90 0.20 42 11
22 2.6 14,700 369 74 97 2,040 15 21 0.87 0.11 4.5 9.0
23 4.0 2260 280 71 86 2,240 13 1.8 0.79 0.15 4.4 7.3
24 6.2 1,840 227 66 73 1,300 12 1.8 0.72 023 4.4 62
25 59 1,670 195 5770 62 993 11 1.8 0.61 0.14 4.4 5.7
26 4.9 1,470 189 3,530 57 739 9.9 1.7 0.53 026 4.4 57
i 48 1,430 502 1,570 53 511 88 1.7 043 123 39 59
28 4.7 1,170 264 1,220 50 370 82 1.6 032 43 36 7.7
2 4.1 1,030 205 996 49 273 7.5 14 025 12 31 7.6
30 3.7 872 175 792 —- 210 6.9 1.3 0.18 7.1 30 7.0
K1 11 — 148 561 — 171 — 14 — 53 3.6 -
Total 64.22 32,1419 25006 17,530 9,006 26,085 13013 111.3 30.52 20027 1073 582.5
Mean 2.07 1,07M 807 565 311 841 434 3.59 1.02 6.46 3.46 19.4
Max 62 14,700 4,090 5770 2,300 4,130 144 6.7 1.6 123 4.5 157
Min 6.19 20 148 66 49 38 6.9 1.3 0.18 0.00 25 38
Ac-ft 127 63,750 49,600 34,770 17,860 51,740 2,580 221 61 397 213 1,160
27
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07247015 POTEAU RIVER NEAR LOVING, OK
Rohert S. Kerr Reservoir Basin
Polzau Subbasin
LOCATION.~Lat 34°5247", long 94°2002' referenced fo Nosth American Datum of 1927, in SW 1/4 NW 1/4 sec.29, T.5N,, R.27 E., Le Flore County, OK,
Hydrologic Unit 14110105, on right downsfream bank of cotnty road bridge, 0.6 mi northwest of Loving, 1.0 mi above Loving Creek, and at mila 93.6.
DRAINAGE AREA.~268 mi2, revised. From automated delineation using 10-meter National Elevation Dataset digital elevation model data dated
10//2008 and Watershed Boundary Dataset dated 10/01/2008, using Albers Equal-Area Projection, North Ametican Datum 1983.
SURFACE-WATER RECORDS

PERIOD OF RECORD.-Apsil 1892 {o current year.
REVISED RECORDS.~OK-2000-1: 1999. WDR 2012: Drainage area.
GAGE.~Waler-stage recorder. Datum of gage is 507.76 ft abova NGVD of 1929,
REMARKS.—Records poor. Some regulation by small flood-retarding structures. U.S. Geological Survey salefiite telemeter at station.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCT OBER 2011 TO SEPTEMBER 2012, DAILY MEAN VALUES

[e, estimated]
Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 c0.87 e9.5 715 157 661 60 217 15 1.9 006 el8 0.90
2 e0.78 €9.6 640 132 665 57 180 13 1.8 004 el5 0.99
3 e0.71 elb 576 113 529 51 150 12 22 003 ell 1.1
4 c0.67 el5 2910 100 2,750 47 138 10 32 001 9.1 12
5 e0.62 eld 4980 92 1,430 43 132 9.0 338 0.00 6.4 12
6 ¢0.58 el4 3,040 &4 983 40 115 8.2 4.0 0.00 €3.9 12
7 €0.55 el3 1,550 79 720 37 98 73 2.8 0.00 e2.5 1.2
8 e0.52 885 1,110 73 e565 53 82 13 1.7 0.00 1.8 12
9 e0.49 1,340 873 69  ed6d 1,520 71 25 1.7 0.02 26 1.0
10 e0.93 240 701 317 ed37 691 63 - 13 1.6 0.25 2.6 091
1 el3 98 567 846 e344 1,850 61 9.3 1.1 0.21 22 0.80
12 el.5 59 465 491 270 3,820 54 8.9 1.4 0.16 1.5 0.75
13 cld 42 385 303 e239 1,460 49 8.9 2.1 0.10 14 0.71
14 el.2 33 321 229 e3i2l 949 45 8.7 4.5 0.07 12 0.63
15 el.l 226 815 187 €292 647 46 8.6 11 0.05 1.1 0.73
16 e0.97 1,730 2,070 158 266 482 62 8.3 17 0.05 072 22
17 e2.7 558 1,310 139 232 367 63 7.7 8.1 0.03 046 122
18 e3.6 243 866 121 199 281 54 6.9 7.1 00t 39 49
19 c3.6 162 662 104 178 282 43 6.0 7.1 0.00 33 48
20 e3.4 124 844 95 162 4,150 37 5.1 7.0 0.00 34 25
3| ed0 2,570 733 87 147 5,990 32 5.0 62 000 24 14
22 es5.1 17900 508 80 145 3,180 28 5.0 54 0.00 2.0 2.1
23 e8.0 7230 395 73 125 2,610 25 4.6 4.9 0.00 1.9 6.5
24 e7.6 1,990 314 69 108 1,680 23 4.8 29 0.00 1.7 4.9
25 e7.2 1,750 266 5,870 92 1,240 21 43 1.2 0.00 14 4.2
26 e6.9 1,540 235 8,200 80 939 19 4.1 0.70 0.07 13 3.6
22 el5 1,530 487 2,160 73 739 13 37 0.47 0.60 1.3 3.7
28 el 1,200 392 1,610 638 575 18 36 029 96 12 4.2
29 el6 999 279 1,260 64 443 15 2.6 0.17 52 1.1 38
30 eld 855 231 973 — 339 14 22 0.10 22 0.96 23
H el2 -—_ 191 780 —_ 269 -— 25 —_ e20 0.96 -
Total 14229 43395.1 29,431 25,051 12,609 34,891 1,973 2463 11343 191.76 14840 343.82
Mean 4,59 1,447 949 808 435 1,126 65.8 795 3.78 6.19 479 115
Max 19 17900 4,980 8200 2,750 5,990 217 25 17 9% 39 122
Min 0.49 95 191 69 64 37 14 22 0.10 0.00 0.46 0.63
Ac-ft 282 86070 58380 49,690 25010 69210 3,910 489 225 380 294 682
28



07247015 POTEAU RIVER NEAR LOVING, OK—Continued

PERIOD OF RECORD.-December 1991 to current year.

REMARKS.--Samples were collected pericdically. Specific conductance, pH, waler temperature, furbidify and dissolved oxyaen were delermined in the
field. WY 2011 bacleria data, omitled in the 2011 WDR, was included in this report.

WATER-QUALITY RECORDS

WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011
[MPN/100 mL, most probable number per 100 milliliters; <, fess
than; >, greater than]

Entero- Esche- Total
cocel, richia coli, coliform,
Defined Defined Defined
Substrale Substrate  Substrate
Tech- Tech- Tech-
nology,  nology, nology,
water, water, water,
Sample  MPNA0O  MPNMOD  MPN/100
Data start time ml mL mL
(99601} (50468) (50569)
10-19-2010 1600 —_— —— B
12-09-2010 1600 —_ —_ —
03-07-2011 1455 e — —
04-11-2011 1530 370 20 3300
04-15-2011 1330 >4800 14000 39000
04-20-2011 1430 460 40 4400
04-26-2011 1200 >4800 3100 110000
05-02-2011 1330 >4800 9600 200000
05232011 1430 220 200 13000
06-07-2011 1200 1300 63 9200
08182011 0900 1500 170 55000
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07247015 POTEAU RIVER NEAR LOVING, OK—Continued

WATER-QUALITY DATA
WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012
Part 1 of 4

i
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[ |

(=

i
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nitrogen; NTRU, nephelometric turbidity ratio unit; P, phosphorus;
milimeters of mercury; mm, millimeters; am, nano!

[%, percent; FNU, Formazin nephelometric units; LED, light-amitting diode; MPN/100 mL, most probable number per 100 milliliters; N,

fi¥/s, cubig fest per second; mgiL, milligrams per liter; mm Hg,

meters; °C, degrees Celslus; pSfcm, microsiemens per centimeles; —, no dala; <, less
than; >, grealer than; E, estimated]

Specific
Dissolved pH, conduc-
Dissolved  oxygen, water, tance,
Tempera- Discharge, OXYaen, water,  unfiltered, water, Tempera-
Barometrlc ture, instanta-  water, unfiltered,  field, umfilizred, ture,
Sample  pressure, alr, neous unfiltered, % standard  pSlem at  water,
Date starttime om Hg  °C s mgll.  saturation  units 25°C oC
(00025) (00020)  (ooos1)  (00300)  (00301) (podop)  (00095) {00010}
10-04-2011 0930 758 13.1 E .67 6.5 67 7.0 118 17.1
11-09:2011 1330 759 10.9 1,340 7.2 71 72 302 14.8
11-22:2011 1430 751 104 17,200 8.7 &3 6.6 27 132
12-05-201% 1345 757 3.9 5,050 10.6 93 6.9 44 9.3
12-08-2011 0915 - 33 1,160 11.8 - 6.9 50 6.5
02-07-2042 0930 757 5.5 745 11.0 94 6.9 51 8.1
03-12-2012 1130 755 222 3,500 9.9 92 6.8 43 11.6
03-212012 1145 755 12.3 6,490 8.9 39 6.7 44 15.0
04-10-2012 0830 756 15.9 64 1.7 85 74 83 19.6
06-12-2012 1530 759 - 1.5 54 73 7.0 152 31.5
06-13-2012 1030 755 26.1 19 5.6 70 7.0 152 264
08-16-2012 0830 755 28.3 .82 3.0 37 6.9 222 26.0
30



07247015 POTEAU RIVER NEAR LOVING, OK—Continued

WATER-QUALITY DATA
WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012
Part20f4
[%, percent; FNU, Formazin nephelometric units; LED, light-emitting diode; MPN/100 mt, most probable number per 100 millilifers; N, nitrogen; NTRU,
nephelometric furbldity ratio unit; P, phosphorus; fl/s, cubic feet per secend; mg/L, milligrams per liter; mm Hg, millimeters of mercury; mm, millimeters;
nm, nanomelers; °C, dagrees Celsius; 1S/cm, microsiemens per canlimater; —, no data; <, less than; >, gresfer than; E, estimated]

Turbidity, water,

unfiltered, broad

band light source

(400-680nm),  Tushidity, water, Ammonia
detectorsat  ypfitered, mono-  plus Nitrate
multiple angles chrome near infra- organic  Ammonla, plus
including 90 +/- 30 red LED light, 780- nitrogen,  water, Ammonla,  nitrite, Nitrate, Nitrats,
degrees, 900 nm, detectlon  water, filtered,  Water, water, water, water,
Sample ratfometric angle 90 +/-25 unfitered, mglles  filtered, fittered, fitered,  filtered,
Date start ime correction, NTRU degrees, FNU mglLasN NH4 mglLasN  mglash mgiL mgiasN
{63676} {63680) {00625) (71845)  (0060B)  (00831)  (71851)  (00618)
10-04-2011 0930 E 6.49 6.9 494 017 0128 009 040 009
11-09-2011 1330 169 180 1.49 042 0323 933 4.07 919
11-22:2011 1430 202 170 1.30 .038 0297 273 1.19 268
12-05-2011 1345 51.0 — 718 048 0371 646 2.84 642
12-08-2011 0915 E173 i8 350 051 .0395 663 2.91 658
02-07-2012 0930 E 18.8 - 341 014 0110 364 1.60 361
03-12-2042 1130 75.3 78 795 058 0451 135 588 133
03-21-2012 {145 60.7 65 .860 036 0279 099 A26 096
04-10-2012 0930 E7.88 7.4 420 .014 0111 086 372 .084
06-12-2012 1530 E7.03 5.9 536 099 D772 089 377 085
06-13-2012 1030 E 8.06 7.6 520 054 0417 023 100 023
08-16-2012 0830 E 7.49 1.7 598 .068 .0528 059 250 056
WATER-QUALITY DATA

WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012

Part 3 of 4

[%, percent; FNU, Formazin nephelometric units; LED, light-emitting diode; MPN/100 mL, most probable number per 100 mililiters; N,
nitrogen; NTRL, nephelometric turbldity ratio unit; P, phosphorus; fi/s, cuble feet per second; mgiL, milligrams per liter; mm Hg, millimeters
of mercury; mm, millimeters; nm, nanometers; "C, degrees Celsius; pS/em, microsiemens per centimeler; —, no data; <, less than; >, greater

than; E, estimated]

Organic  Orthophos- Orthophos-  Phos- Total
Nitrite, Nitrite, nitrogen, phate, phate, phorus,  phosphorus, nitrogen,
water, water, water, ' water, water, water, water,
Sample filtered, filterad, unfifered,  filtered, filtered, filtered, unfiltered,  unfiltered,
Dats starttime  mglL mglas N mglL mgiL mglLasP mglasP mglLasP mgiL
(71856) (00613} (D6505) (00860) {00671) (00666) (00665) (00600)
10-04-2911 1930 <.003 <.001 48 <.012 <.004 0142 0433 .50
11-09-2011 1330 046 .0139 1.5 173 0564 0729 A01 2.4
11-22-2011 1430 015 00465 i.3 .190 0620 0831 428 1.6
12-05-2011 1345 012 00351 68 397 130 146 236 14
12-08-2011 0915 016 00475 31 d12 0366 0684 0759 1.0
02-07-2012 (930 008 00252 33 052 0170 0284 0601 .70
03-12-2012 1130 008 00251 75 .326 106 d36 317 93
03-21-2012 1145 010 0029 .83 277 0903 119 258 96
04-10-2012 0930 008 00237 41 <012 <.004 0125 0471 51
06-12-2012 1530 013 00398 A6 040 0130 0276 0548 63
06-13-2012 1030 <.003 < .,001C A48 021 0067 0180 0508 54
08-16-2012 0830 009 00283 .55 029 0094 0245 0516 .66
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[%, percent; FNU, Formazin nephetometric units; LED, light-emilling diode; MPN/00

07247015 POTEAU RIVER NEAR LOVING, OK—Continued

WATER-QUALITY DATA
WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012

Part4 of 4

mL, most probable number per 100

miliiiters; N, nitrogen; NTRU, nephelometric turbidity ratio unit; P, phospharus; ft3fs, cubic feet per second; mg/L,
miliigrams per liter; mm Hg, millimeters of mercury; mm, millimetess: nm, nanomelers; °C, degrees Celsius; pSfem,
microsiemens per centimeter; —, no data; <, less than; >, greater than; E, estimated]

[ &armm |
B o)

—
b

—

Iz

L

Il N .

Entero- Esche- Total
cocel, richia coll, coliform, Suspended
Defined Defined Defined sediment,
Substrate  Substrate  Substrate slave
Tech- Tech- Tech- Organic  gjameter, Suspended Suspended
nelogy, nology, nalogy, catbon,  percent sediment  sediment
water, water, water, water, smaller concen- discharge,
Sample MPNA00  MPN/100 MPN/{00  unfiferedt, than 00625  {ration, tons per
Date start time mL mL mL mgiL mm mgit day
(09601)  (50469) (50569)  (006BO)  (70331)  (B01S4) {80%55)
10-04-2011 0930 96 63 8,200 5.40 90 3 E.01
11-08-2011 1330 > 4,800 6,100 170,000 14.3 o5 197 713
11-22:2011 1430 > 4,800 8,400 120,000 132 57 554 - 25,700
12-05-2011 1345 > 4,800 1,800 140,000 841 74 74 1,010
12-08-2011 0915 120 310 26,000 4.94 85 14 24
02-07-2012 0930 40 120 1,500 443 - —_ -
03-12-2012 1130 4,800 5,000 160,000 114 78 114 1,080
03-21-2012 1145 > 4,800 3,700 24,000 10.0 75 94 1,650
04-10-2012 0930 46 63 5,000 4.86 89 11 1.9
06-12-2012 1530 > 4,800 10 19,000 4.92 83 10 .04
06-13-2012 1030 > 4,800 31 19,000 5.20 97 7 .04
08-16-2012 0830 260 52 16,000 6.06 100 5 01
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07247250 BLACK FORK BELOW BIG CREEK NEAR PAGE, 0K
Robert S, Kerr Reservoir Basin
Poteau Subbasin
. LOCATION.—Lat 34°4625", lang 94°30'43" referenced to North American Datum of 1927, in NE 1/4 SW 144 sec.31, T4 N, R.27 E,, Le Flora County, OK,
Hydrologic Unit 11110105, on downstream side of bridge pler of county road bridge, 2.2 mi above Haw Creek, 5.0 mi north of Page, and at mile 24.6.
DRAINAGE AREA.~94.3 mi2, revised. From sutomated delineation using 10-meter National Elevation Dataset digital efevation model date dated
10/01/2006 and Walershed Boundary Dataset dated 10/01/20086, using Albers Equal-area Projection, North American Datum 1983.
SURFACE-WATER RECORDS
PERIOD OF RECORD.~March 1992 fo current year.
REVISED RECORDS.-WDR QK-96-1: 1993(M), 1995(M): WOR 2012: Drainage area,
GAGE.—Waler-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' sateliite felemeter at station,

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012, DAILY MEAN VALUES

[e, estimated]
Day Oct Nov Dec Jan Feb Mar Apr . May Jun Jul Aug Sep

1 0.04 0.10 el01 e73 el54 ed40 €67 €233 e2.0 0.10 e0.00 0.00
2 0.03 0.10 90 e65 el36 e38 e55 el23 el.9 0.08 e0.00 0.00
K] 0.02 0.14 67 €60 el49 e37 ells c83 el.7 0.07 e0.00 0.00
4 0.00 0.12 3,100 es6 c388 e34 el02 c65 cl.9 0.06 ¢0.00 0.00
] 0.00 0.11 el,900 e51 €499 e32 e76 est el.7 0.04 0.00 0.00
& 0.00 0.11 €860 ed? €297 eil e6l e39 el4d 0.05 e0.00 0.00
i 0.00 0.10 e511 ed7 €229 e29 e53 e31 cl2 0.09 0.00 0.00
8 0.00 196 e378 edd cl93 e769 ed9 e74 €0.98 0.08 000 - 0.00
9 0.00 275 €251 e42 el58 el,240 ed7 el03 c0.88 0.08 0.00 0.00
10 0.00 57 el91 €225 el49 e500 ed2 e61 e0.75 0.09 0.00 0.00
11 0.00 34 el47 e361 el29 3,040 c100 edd e.64 0.08 0.00 0.00
12 0.00 23 el13 €225 el02 1,830 el29 ed0 el.0 0.07 0.00 0.00
13 0.00 18 e95 eléd ell4 €769 €90 edl eld 0.06 0.00 0.00
14 0.00 15 €90 el38 el25 ed37 c80 e32 13 0.05 0.00 0.00
13 0.00 225 e724 ell2 ell?7 €253 cl04 €26 4.3 0.05 0.00 0.00
16 0.00 1,050 el240 elo2 el04 el83 el88 €23 4.5 0.04 0.00 0.00
17 0.00 224 e553 e91 €95 eld8 el35 e21 2.5 0.03 0.00 0.00
18 0.00 120 e362 e80 c86 el22 el08 el9 14 0.02 0.00 0.00
19 0.00 82 €268 e72 €80 el54 e38 el6 1.0 0.01 6.00 0,00
20 0.00 66 e458 e64 e76  e4,200 e79 eld 0.89 0.00 0.00 0.00
2 0.00 6,450 €330 e58 e81 2,300 e72 el2 0.74 0.00 0.00 0.00
22 0.00 3,170 e257 e52 €73 e952 e60 ell 0.61 0.00 0.00 0.00
23 0.07 e1,250 €203 c47 €63 e360 e50 e8.9 0.53 0.00 0.00 0.00
24 0.07 <944  el68 edl e59 ed57 e42 e7.0 043 0.00 0.00 0.00
25 0.07 eB05 eldé e5,310 e55 e307 e37 e6.2 0.35 0.00 0.00 0.00
26 0.06 e724 el37 el, 700 e51 €225 e33 e5.3 0.28 0.00 0.00 0.00
27 0.09 eb654 el70 €900 edd el68 e29 ed.6 0.23 0.00 0.00 0.00
28 0.14 508 el34 ed78 edd el39 e25 e3.9 0.18 0.00 0.00 0.00
29 0.12  edd6 el20 €250 ed2 ell0 e23 e3.2 0.14 0.00 0.00 0.00
30 0.11 el59 el00 el91 — e91 eld5 e32 0.12  e0.00 0.00 0.00

3 0.10 - e86 el72 -_— c79 —— e26 - e0.00 0.00 e
Total 0.92 1759578 13350 11,318 4,396 19274 2,245 12559 36.95 1.15 0.00 0.00
Mean 0.03 587 431 365 152 622 74.8 40.5 1.23 0.04 0.00 0.00
Max 0.14 6,450 3,100 5310 888 4,200 188 283 4.5 0.10 0.00 0.00
Min 0.00 0.10 67 41 42 29 23 2.6 0.12 0.00 0.00 0.00
Ac-ft 1.8 34,900 26480 22,450 8,720 38230 4450 2,490 73 23 0.00 0.00
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07247250 BLACK FORK BELOW BIG CREEK NEAR PAGE, OK—Continued

WATER-QUALITY RECORDS

PERIOD OF RECORD.~December 1991 {o current year.
REMARKS.~-Samples wera collected periodically. Specific conductance, pH, water lemperature, turbidity and dissolved oxygen were determined in the

field.

WATER-QUALITY DATA
WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012
Part10of4

[%, percent; FNU, Formazin nephelometsic units; LED, light-emitting diode; N, nitrogen; NTRU, nephelometric turbidity ratic unit; P,
phosphorus; f¥/s, cublc fest per second; mg/L, millgrams per liter; mm Hg, milimeters of mercury; mm, millimeters; nm, nanomesrs; °C,
degrees Celslus; pSicm, microsiemens per cantimeter; <, less than; E, estimated)

Specific
Dissolved pH, conduc-
Dissolved  oxygen, water, fance,
Tempera- Discharges, ©XY3eM water, unfiliered, water, Tempera-
, Baromefric  ture, Instanta-  water, unfiltered, ﬁe:'d,m unfiltered, ture,
Sample  pressure, air, upnfiltered, % standa pSlem at  water,
Date stattime ©m Hg o neﬁo;:, mgll.  saturation  units 5°C °C
{00025) (00020)  (00061)  (00300)  (00301)  (0040D)  (00095) {00010}
10-03-2011 1530 756 26.8 .01 82 94 7.2 41 216
12-07-2011 1430 755 33 Esll 11.7 99 6.8 27 1.7
02-06-2012 1700 754 11.3 E297 12.1 105 7.1 26 8.7
04-09-2012 1400 754 19.9 E 47 82 89 7.0 30 18.9
06-12-2012 1630 754 334 E1.0 7.7 106 6.7 39 313
WATER-QUALITY DATA
WATER YEAR OCTYOBER 2011 TO SEPTEMBER 2012
Part2of 4

[%, percent; FNU, Formazin nephelometric units; LED, light-emitting diode; N, nitrogen;

NTRU, nephelometric turbidity ratio unit; P, phosphosus; fidls,

cubic feet per second; mgfL, miligrams per liter; mm Hg, millimeters of mercury; mm, millimeters; nm, nanometers; *C, degrees Celsius; pSfcm,
microsiemens per centimeter; <, less than; E, estimated]

Turbidity, water,
unfiltered, broad
band light source
(400-680nm),  Turbidity, water, Ammonia
detectorsat  unfitered, mono-  plus Nitrate
multiple angles chrome near infra- organic  Ammonia, plus
including 90 +/- 3¢ red LED light, 780- nitrogen,  water, Ammonia,  nitrite, Nitate,  Nitrate,
degrees, 900 nm, defection ~ water, fittored, ~ Wateh, water, water,  water,
Sample ratiometric angle90+/-25  unfltered, mgllas filtered, filtered, fitered,  filtered,
Date starttime comection, NTRU  degrees, FNU  mglasN NH4 mol.asN mglasN  mgll mglLasN
(63676) (63680) (00625) {718486) (00508} (00631) {71851) {00618)
10-03-2011 1530 E 6.90 3.0 646 015 0114 066 292 066
1207-2011 1430 E4.84 5.7 095 013 0100 544 2.40 542
02-06-2012 1700 E 4.90 - 095 057 0440 307 1.35 305
04-09-2012 1400 E 412 3.5 158 020 0152 A7 511 15
06-12-2012 1630 E392 3.6 354 <. 013 <.010 <.01 <.044 <.010
34



07247250 BLACK FORK BELOW B8!G CREEK NEAR PAGE, OK—Continued

WATER-QUALITY DATA
WATER YEAR OCTOBER 2011 TO SEPTEMBER 2042

Part3 of4

[%, percent; FNU, Formazin nephelometric units; LED, tight-emitting diode; N, nitrogen; NTRU, nephelometric turbidity ratlo unit; P,
phosphorus; fi3fs, cubic feat per second; mg/L, milligrams per iter; mm Hg, millimeters of mercury; mm, millimeters; am, nanometers; *C,
degrees Celslus; wSicm, microsiemens per centimeter; <, fess than; E, estimated)

Organic  Orthophos- Orthophos-  Phos- Total
Nitrita, Nitrite,  nitrogen,  Phate, phate, phorus,  Phosphorus, nitrogen,
water,  water, water, water, water,  yater, water, water,
Sampla  fiftared, fitsred,  unfiltered, fiitered, filtered, filtered, unfiltered, unfiltered,
Date  starttime  moll mglasN  mgl mgl.  mglLasP  mglasP mglasP mglL
(71856)  (00513)  (00GOS)  (00650) (00G71) (00666) (OUG6S) (00GOG)
10-03-2011 1530 <.003 <.001 .63 <.012 <.004 0080 0479 71
12072011 1430 004 00124 .08 <.012 <.004 0051 0097 .64
02-06-2012 1700 004 00112 05 <.012 <.004 0040 0085 40
04-09-2012 1400 006 00185 14 <.012 <.004 .0035 0109 28
06-12-2012 1630 <.003 <.0010 <.35 <.012 <.004 0104 0305 < .36
WATER-QUALITY DATA

WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012

Past4 of 4

{%, percent; FNU, Formazin nephelometric unils; LED, light-emitting
diode; N, nitrogen; NTRU, nephelometric turbidity ratio unit; P,
phosphorus; ft¥/s, cubic fest par second; mgil, milligrams per liter;
mm Hg, milimeters of mercury; mm, millimeters; nm, nanomelers;
*C, degrees Celsius; t5/cm, microsiemens per cenlimetar; <, less

than; E, estimated]

Suspended
sediment,
siave
diameter, Suspended Suspended
percent sediment  sediment
smaller concen- discharge,
Sample fhan00825 .y, fonsper
Date start time mm mglL. day
(70331) (80154) (80155)
10-03-2011 1530 87 4 0.00
12:07-2011 1430 100 1 El4
02-08-2012 1700 100 23 E18
04-09-2012 1400 72 4 E .51
08-12-2012 1630 24 5 E .01
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07247345 BLACK FORK AT HODGEN, OK
Robert S. Kerr Reservoir Basin
Poleau Subbasin
LOCATION.—Lat 34°5035", long 94°3728" referenced to Nosth American Datum of 1927, in SE 114 SE 1/4 sec.1, T4 N, R25 E., Le Flora County, CK,

Hydrologlc Unit 11110105, at county road bridge 0.4 mi east of Hodgen, oK.
DRAINAGE AREA.~196 mi2, revised. From automated delineation using 10-meter National Elevation Dataset digilal elevation mode! data daled
10/01/2006 and Watershed Boundary Dataset dated 10/01/2006, using Albers Equal-Area Projection, North American Datum 1983.
SURFACE-WATER RECORDS _

PERIOD OF RECORD.-Discharge measurements only: 1892 o current year.
REVISED RECORDS-WDR 2012: Drainage area,

DISCHARGE MEASUREMENTS
WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012
; Discharge,
Dats inft¥fs
Oct 3, 2011 0.016
Dec 7, 2011 1,040
Feb 6, 2012 470
Apr 9, 2012 72.9
Jun 13,2012 1.68
Aug 15,2012 0.034
36



(7247345 BLACK FORK AT HODGEN, OK—Continued
WATER-QUALITY RECORDS

PERIOD OF RECORD.~December 1391 {o current year,

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

WATER-QUALITY DATA
WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012 "_T
Part 1 of 4 {
[%, parcent; FNU, Formazin nephelometric units; LED, light-emilting diode; N, nifrogen; NTRU, nephelometric turbidity ratio unit; P,
phosphorus; fi¥/s, cubic feet per second; mgiL, milligrams per liter; mm Hg, millimetars of mercory; mm, milimeters; nm, nanometers; °C, p—
degrees Celsius; USfcm, microsiamens per centimeter; —, no data; <, less than; E, estimated) [ ]
Specific -
Dissolved pH, conduc-
Dissolved  oxygen, water, tance, 1
Tempera- Discharge, OXygem, water,  unfiltered, water, Tempera- i
' Barometric  ture, instanta-  water, unfiltered,  feld, unfitered,  ture,
Sample  pressure, alr, ! unfittered, % standard  pSfem at  water,
Date startime 1y Hg o ne;;l’: mgf.  saturation  units 25°C °c
{00025) {00020) {00061) {oo3og) (00304) (00400)  (60095) (00010)
10-03-2011 1330 - 29.7 0.02 11.1 - 8.8 39 28.3
12-07-2041 1330 - 22 1,040 11.6 - 6.8 31 7.8
02-06-2012 1515 761 13.6 470 11.7 104 7.1 31 10.0
04-09-2012 1600 757 19.9 73 8.6 98 7.0 35 214
06-13-2012 0930 756 276 1.7 57 73 6.6 62 271.7
08-15-2012 1330 756 334 .03 8.7 124 7.5 104 34.2
WATER-QUALITY DATA .
WATER YEAR OCTOBER 2011 TO SEPTEMBER 2042 11
Part2of4 4
[%, percent; FNU, Formazin nephelometric units; LED, light-emitting diode; N, nitrogen; NTRU, nephelometric turbidity ratio unit; P, phosphorus; ftdfs,
cubic fest per second; mg/L, miligrams per liter; mm Hg, millimeters of mercury; mm, millimeters; nm, nanometers; °C, degrees Celslus; puSiem, J
microsiemens per centimeter; —, no data; <, less than; E, estimated] .t |
Turbidity, water, '
unfiltered, broad
band light source
(400-880 nm),  Turbidity, water, Ammonia
detectorsat * unfiltersd, mono-  plus Nitrate
multiple angles chrome near infra- organic  Ammonla, plus
including 90 +- 30 red LED {ight, 780- nitrogen,  water, Ammonia, nitrite, Nitrate, Nitrate,
degrees, 900 nm, defection  water, filtered, ~ Waler, water, waler,  water,
sample ratiometric angle 90 +/- 2.5 uﬂM, mgn_ as ﬁ".ered-, ﬁ'terw. m; ﬁltemd,
Date starttime correction, NTRU  degrees, FNU  mglLasN NH4 mgiasN mglasN  mgl mglLasN
{63676) (63680) {00625) (71846)  (00B0B)  (00631) (7185%) {00618)
10-03-2011 1330 E3.38 39 486 017 0129 008 035 008
12.07-2011 1330 E 8.92 - 167 014 0110 545 240 543
02-06-2012 1515 E123 - .181 <, 013 <.010 248 1.09 247
0409-2012 1600 E3.25 28 175 018 0140 A17 506 .114
06-13-2012 0930 E3.61 23 318 045 0347 096 419 095
08-15-2012 1330 E2.53 2.8 433 .028 0218 025 109 .025 =
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07247345 BLACK FORK AT HODGEN, QK—Continued

WATER-QUALITY DATA
WATER YEAR OCTOBER 2011 TQO SEPTEMBER 2042
Part3of 4

%, percent; FNU, Formazin nephelometric units; LED, light-emitting dicde; N, nitrogen; NTRU, nephelometric turbidity ratio unit; P,
phasphorus; fi%/s, cubic fest per second; mgiL, milligrams per liter; mm Hg, millimeters of mercury; mm, milimeters; nm, nanometers; °C,
(degrees Celsius; 11S/em, microsiemens per centimeter; —, no data; <, less than; E, estimated)

Organic  Orthophos- Orthophos-  Phos- Total
Nitrite, Nitrite, nitrogen, phate, phate, phorus,  Phosphorus, nitrogen,
water,  water, water, water, waler,  water, water, water,
Sample  fiered,  fitered,  unfitered, filtered,  flltered, — fitered,  unflltered, unfiltered,
Date starttime  mall mglasN  mglL mgiL mglasP  mglasP mglasP malL
(71656} (00613) {00605} {00660) {00671) {00566) {00665) (00600)
10-03-2011 1330 <.003 <.001 47 <012 <.004 0065 0177 49
12:07-2011 1330 007 00213 .16 013 00439 .0090 0184 71
02-06-2012 1515 005 00156 <.18 <012 <.004 0082 0197 43
04-09-2012 1600 008 00244 .16 <.,012 <.004 0041 0129 29
06-13.2012 0930 005 .00152 28 <.012 < .,004 0073 .0231 A1
08-15-2012 1330 <, 003 <.0010 41 <012 < .004 0066 0221 .46
WATER-QUALITY DATA
WATER YEAR OCTOBER 2011 7O SEPTEMBER 2012
Part4 of 4

[%, percent; FNU, Formazin nephelometric units; LED, light-emitling
diode; N, nitrogen; NTRU, nephelometric turbidity ratio unit; P,
phosphorus; fi%/s, cubic feet per second; mgiL, milligrams per liter;
mm Hg, millimeters of mercury; mm, millimetars; nm, nanometers;
*C, degrees Celsius; pS/cm, microslemens per centimeter; —, no
data; <, less than; E, estimaled]

Suspended
sediment,
sieve
diameter, Suspended Suspended
percent sediment Sediment

smaller concen- discharge,
Sample than 0.0625 tration, tons per
Date start time mm mgl.  day
{70331) {80154) {80155)
10-03-2011 1330 57 6 0.00
12-07-2011 1330 100 4 11
02-06-2012 1515 100 2 2.5
04-09-2012 1600 75 9 1.8
06-13-2012 0930 76 8 04
08-15-2012 1330 64 3 .00
38



LOCATION.-Lat 34°54'45', long 95°09°20° referenced fo North American Datum of 1927, in NW 1/4 NW 1/4 sec.13, T.5 N., R.20 E,, Latimer County, O,
Hydrologic Unit 11110105, on downstream sida of left abutment of counly road bridga, 0.1 mi downsiream from Litlle Fourche Maline, 5.0 mi
sauthwest of Red Oak, and at mile 41.2.

07247500 FOURCHE MALINE NEAR RED OAK, OK

Robert S. Kerr Reservalr Basin

Poteau Subbasin

DRAINAGE AREA.—120 mi2, revised. From automated delineation using 10-meter National Elevation Dataset digital elevation model dsta dated

10/01/2006 and Watershed Boundary Dataset dated 10/01/2008, using Albers Equal-Area Projection, North American Dafum 1983.

SURFACE-WATER RECORDS

PERIOD OF RECORD.—QOctober 1938 fo Apnil 1981, October 1991 to current year. Monthly discharges only Ociober 1938 1o February 1939.

REVISED RECORDS,.~WSF 1117; Drainage area. WSP 1631: 1940. WDR 2012: Dralnage area.

GAGE.~Water-stage recorder. Datum of gage Is 540.80 ft above NGVD of 1929, Prior to April 25, 1939, nonrecording gage at sama sile and datum.

REMARKS.— Records poor due fo occasional debris bulldups en control. Some regulation by several flood-retarding structures. U.S, Army 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 2011 TO SEPTEMBER 2012, DAILY MEAN VALUES

{e, estimated]
" Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 038 7.7 15 19 122 32 68 59 3.0 029 0.64 35
2 037 67 14 16 101 29 58 56 32 024 057 32
3 e0.29 54 16 14 175 26 114 45 39 021 047 23
4 021 42 230 14 763 24 100 33 7.0 018 034 14
5 €020 3.7 358 14 425 21 780 29 27 0.16 027 0.96
6 e0.19 3.6 148 13 218 20 586 23 16 0.14 021 Q.70
7 035 3.7 82 14 150 20 367 20 1 0.14 0.18 0.53
8 034 28 53 13 113 31 215 53 77 0.12 017 041
9 033 55 39 13 91 71 113 126 57 o1 032 0.26
10 037 34 31 18 88 79 92 68 42 0.09 12 0.16
1 036 22 25 65 88 78 87 39 37 007 094 0.10
12 034 18 22 74 73 118 137 31 27 0,06 0.62 0.06
13 031 13 19 50 70 109 ni 46 66 005 070  0.04
14 030 16 22 38 85 83 34 45 19 0.06 068 0.05
45 0.30 15 75 31 | 67 75 31 244 0.10 060 0,07
16 029 9.7 115 27 76 58 221 21 210 020 046 0.09
17 029 10 8l 24 68 50 133 16 77 020 033 0.10
18 039 83 59 22 62 44 89 12 33 0.18 16 0.10
19 037 78 47 20 59 48 66 9.5 17 015 15 0.07
20 036 88 82 17 58 2470 56 71 10 012 10 0.05
21 036 45 109 16 68 2,710 54 58 63 0.10 7.8 0.02
2 039 363 80 16 31 1210 43 4.6 38 0.3 4.6 0.00
23 13 162 59 16 71 1,030 36 4.7 2.6 0.16 2.7 0.00
24 39 64 46 14 60 937 29 4.9 16 0.18 16 0.00
25 i 38 38 1,540 49 875 24 4.7 099 020 14 0.00
26 88 27 33 1,640 43 804 20 38 02 024 19 0.00
27 6.8 23 30 987 38 647 18 35 042 4.7 18 0.00
28 3.3 19 26 302 36 458 15 3.4 035 2.1 15 0.00
29 16 20 23 623 34 197 15 33 041 14 2.0 0.00
30 13 18 21 494 - 98 19 37 035 07 6.0 0.04
31 10 —- 20 248 - 80 - 3.3 . 0.64 45 —
Total 8619 10596 2018 6912 3446 12524 4795 8153 81284 1345 7110 14.21
Mean 2.78 353 61 223 119 404 160 263 271 043 229 047
Max 16 363 358 1,640 763 2,710 1070 126 244 47 15 35
Min 0.19 3.6 14 13 34 20 15 33 035 005 0.17 0.00
Ac-ft 171 2,100 4000 13710 6840 24840 9510 1620 1610 27 141 28
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07247650 FOURCHE MALINE NEAR LEFLORE, OK
Robest S, Kemr Reservolr Basin
Poleau Subbasin
LOCATION.~Lal 34°5511", long 94°5643 referenced to North American Datum of 1927, in NE 1/4 SE 144 sec.11, T5N., R.22 E., Le Flore County, OK,
" Hydrologlc Unit 11110105, at county road bridge 1.6 mi east of Leflore, OK.
DRAINAGE AREA.~267 mi2, revised. From automated delineation using 10-meter National Elevation Dataset digital elevation model data daled
10/01/2006 and Walershed Boundary Dataset dated 10/01/2006, using Albers Equal-Area Projection, North American Batum 1283

SURFAGCE-WATER RECORDS
PERIOD OF RECORD.-Discharge measurements only: 1892 fo cument year.
REVISED RECORDS.~-WDR 2012: Drainage area,

DISCHARGE MEASUREMENTS
WATER YEAR OCTOBER 2011 TO SEFTEMBER 2012
Discharge,
Data infiys
Nov 9,2011 35.1
Nov 22,2011 2,590
Dec 5,2011 948
Dec 8,2011 221
Jan 25,2012 6,540
Feb 7,2012 541
Mar 12,2012 8,130
Mar 21,2012 5,480
Apr 10,2012 147
Jun 13,2012 14.8
Jun 27,2012 3.67
Aug 16,2012 0.01
40



07247650 FOURCHE MALINE NEAR LEFLORE, OK—Continued
WATER-QUALITY RECORDS

PERIOD OF RECORD.—December 1991 to current year.

REMARKS.—Samples were collected periodically. Specific conductance, pH, water temperature, dissolved oxygen and tubidity were determined in the
field. WY 2011 bacieria dala, omitled in the 2011 WDR, was included in this report.

WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011
[MPN/100 mi, most probable number per 100 millilitars; <, less
then; >, grealer than)

Entero- Esche- Total
cocel, richia coll, coliform,
Defined Defined Defined
Substrate  Substrate  Subsimte

Tech- Tech- Tech-
nolegy,  nology, nology,

water, water, water,
Sampla MPN/$00 MPN/10D MPN/M00

Date start time mL mL mL
(@9501)  (50468)  (50569)
10-27-2010 0945 180 10 6100
12-15-2010 1030 100 20 270
02-23-2011 1030 27 160 610
04-11-2011 14130 820 490 16000
04-15-2011 1030 >4800 7500 46000
04-20-2011 0930 980 110 3900

04-26-2011 1730 >4800 2100 170000
05-02-2011 1400 >4800 2400 58000

=3

05232011 1000 1300 1400 41000
06-07-201% 0830 87 41 6300
08-16-2011 1300 60 <10 4100

41
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07247650 FOURCHE MALINE NEAR LEFLORE, OK—Continued

WATER-QUALITY DATA
WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012
Part 10f4
{%, percent; FNU, Formazin nephelometric units; LED, light-emitiing diode; MPN/100 mL, most probable number per 100 mifliitess; N,
nitrogen; NTRU, nephelometric furbidity ratio unit; P, phosphorus; fi%/s, cubic fest per second; mgiL, milligrams per liter; mm Ho,
milimeters of mercury; mm, millimeters; nm, nanometers; °C, degrees Celsius; p1Sfcm, microsiemens per centimeter; <, less than; >,
greater than; E, estimated]

Specific
Dissolved pH, conduc-
Dissolved  oxygen, water, tance,
Tempera- pjscharge, O0XYgen, water,  unfiltered, water, Tempera-
Barometric ture, instanta-  Wwater, unfiltered,  field, unfittered, ture,
Sample pressure,  alr, neous,  Unfittered, % standard  pSicm at  water,
Date starttime mm Hg  °C fts mgll  saturation  units 25°C °C

(00025) {06020) {00061) {00300) (00301} (oodop)  (0009S5) {00010)

11-08-2011 0945 759 72 35 53 52 7.3 178 13.7
14-22-201 0800 751 77 2,590 9.6 89 6.9 63 11.6
12:05-2011 0930 759 .9 948 10.4 90 7.1 90 8.9
12-08-2011 1400 757 7.8 221 12.0 96 7.2 103 5.6
01-25-2012 1400 743 7.6 6,540 11.1 96 6.7 37.0 8.0
02-07-2012 1300 758 11.7 541 10.7 92 6.9 70 8.7
03-12-2012 1000 756 15.0 8,130 103 95 7.0 80 11.5
03-21-2012 0900 752 135 5,480 7.4 75 6.8 57 154
04-10-2012 1330 758 24.7 147 73 30 72 78 192
06-13-2012 1400 756 321 14.8 5.5 70 7.0 162 274
06-27-2012 1030 753 304 37 5.5 72 72 151 23.8
08-16-2012 1200 756 31.6 E .01 2.9 39 7.0 202 30.5
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07247650 FOURCHE MALINE NEAR LEFLORE, OK—Continued

WATER-QUALITY DATA
WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012

Part 2 0f 4

[%, percent; FNU, Formazin nephelometric units; LED, light-emitting diods; MPN/100 mL, most probable number per 100 milliliters; N, nitrogen; NTRU,

nephelometric turbidity ratio unit; P, phosphorus; ft3/s, cubic feet per second; mg/L, milligrams per (Her; mm Hg, milimeters of mercury; mm, millimetars;

am, nanometers; °C, degrees Celslus; pS/cm, microsiemens per centimeter; <, less than; >, greater than; E, estimated]

Turbldity, water,
unfilterad, broad
band light source
(400680 nm),  Turbidity, water, Ammonia
detectorsat  ypfiltered, mono-  plus Nitrata
multlple angles chrome near Infra- organic  Ammonia, plus )
including 90 +/- 30 red LED light, 780- nitrogen,  water, Ammoniz,  nitrite, Nitrate,  Nitrats,
degrees, 900 nm, detection  water, filtered,  Water, water, water,  water,
Sample ratlomefric ang]a 90 +{- 2.5 unfitiered, mglL as fiitared, filtered, fittered, filtered,
Date  starttime correction, NTRU  degrees, FNU  maflasN NH4 mgitasN mglasN  mgfl. mgl.asN
{63676) {63680} (00625}  (71846)  (00608)  (00631)  (71851)  (00G18)
11-09-2011 0945 29.0 32 598 <.013 <010 - - -
11-22-2011 0800 211 210 1.26 .036 0279 997 4,39 991
12-05-2011% 1930 97.4 96 665 022 .01a7 1.08 4.74 1.07
12-08-2011 1400 224 24 380 022 0167 1.32 5.83 1.32
01-25-2012 1400 184 - 1.09 042 0324 412 1.80 .406
02-07-2012 1300 492 - 455 .030 0234 649 2.86 645
03-12-2012 1000 38.7 36 A60 022 0168 .193 849 192
03-21-2012 0300 79.0 80 902 028 0219 178 762 172
04-10-2012 14330 34.1 33 515 053 0411 269 1.15 260
06-13-2012 1400 E174 20 S50t <013 <.010 <.01 <.044 <.010
06-27-2012 1030 256 35 662 <.013 <.010 .048 211 048
08-16-2012 1200 E 14.8 18 929 .034 0261 <,01 <.044 <.010
WATER-QUALITY DATA

WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012

Part 3 of 4

[%, percent; FNU, Formazin nephelomelric units; LED, light-emitting diode; MPN/100 mL, most probable number per 100 miliiliters; N,
nitrogen; NTRU, nephelomelsic turbidity raio unit; P, phosphorus; fi3fs, cuble feet per second; mg/L, milligrams per fiter; mm Hg, millimeters
of mercury; mm, millimeters; nm, nanometers; °C, degrees Celsfus; pS/cm, microsiemens per cenfimeles; <, less than; », greater than; E,

estimatad)
Organic  Orthophos- Orthophos-  Phos- Total
Nitrits, Nitrits,  nltrogen,  phats, phate, phorus,  Phosphorus,  nitrogen,
water, water, water, water, water,  water, water, water,
Sample  filtesed, filtered, unfikered,  filtered, fittered, fiitered, unfiltered, unfiltered,
Date starttime mglL mglasN mgiL mgiL mgllasP  mglasP mgilasP mglL
(71856) (00613) (00605} {00660) (00671) {D0666) (00665) (00600)
11-09-2011 0945 <.,003 < 0010 =< .60 <.012 <.004 0106 0563 -
11-22-2011 0800 022 00658 12 .096 0314 0494 248 23
12-05-2011 0930 021 00629 .65 089 0291 0423 137 1.7
12-08-20%1 1400 018 00559 36 <012 <.004 0150 0403 1.7
01-25-2012 1400 019 00578 1.1 089 0291 0398 336 1.5
02-07-2012 1300 .013 00388 43 022 00731 0177 0710 1.1
03-12-2012 1000 005 00161 44 021 00669 0210 0574 65
03-21-2012 0800 019 0057 .} 11 0361 0672 182 1.1
04-10-2012 1330 031 .00944 A7 039 0126 0250 0785 .78
06-13-2012 1400 <.003 < .0010 =.50 015 00501 0178 0576 <.51
06-27-2012 1030 <.003 =.0010 < .66 026 0085 0285 0956 7
08-16-2012 1200 <.003 <.0010 90 016 00508 0215 0752 <.94
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07247650 FOURCHE MALINE NEAR LEFLORE, OK—Continued

WATER-QUALITY DATA
WATER YEAR QCTOBER 2011 TO SEPTEMBER 2012

Part4 of4

[%, percent; FNU, Fomazin nephelometric units; LED, light-emitting diode; MPN/100 ml, most probable number per 100
millliters; N, nitrogen; NTRU, nephelometric turbidity ratio unit; P, phosphorus; R#fs, cubic feet per second; mgiL,
milligrams per Eler; mm Hg, milimeters of mercury; mm, millimefers; nm, nanometers; °C, degrees Celsius; pSlem,

microslemens per centimeler; <, less than; >, grealer then; E, eslimated]

Entero- Esche- Total
cocel, richia coll, coliform, Suspended
Defined Defined Defined sediment,
Substrate Substrate Subsirate sleve
Tech- Tech- Tech- Organlc  giameter, Suspended Suspended
nology,  nology, nology,  carbon,  percent sediment  sediment
water, water, water, water, smaller concen-  dlscharge,
Sample MPNAOD  MPNAMOO  MPNA00  unfifiered, than00625  {ratign,  tons per
Date start tima mL mL ml. mafl. mm mgiL. day
(09601)  (50458)  (50569)  (00GG0)  (0331) (80154) (B015S)
11-09-201% 0945 1,700 660 12,000 9.35 20 31 29
14-22-2011 0800 > 4,800 24,000 69,000 14.1 96 281 1,970
12-05-2011 0830 410 1,300 52,000 8.22 95 104 266
12-08-2011 1400 170 84 5,000 4.90 61 26 16
01-25-2012 1400 3,500 4,000 33,000 12.6 98 168 2,970
02-07-2012 1300 120 350 2,800 7.79 91 45 66
03-12-2012 1000 340 870 4,600 7.12 - - -
03-21-2012 04800 4,000 10,000 40,000 11.1 92 78 1,150
04-10-2012 1330 92 98 4,400 8.12 93 28 11
06-13-2012 1400 150 30 15,000 7.48 90 18 72
06-27-2012 1030 54 <10 10,000 8.46 73 48 A8
08162012 1200 54 __ 10 69,000 118 91 15 ° E.00




07249400 JAMES FORK NEAR HACKETT, AR
Robert S. Kerr Reservoir Basin
Poteau Subbasin
LOCATION.—Lat 35°09'45", long 94°2425" 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 14110105, near lsft 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 upsiream from Arkansas-Oklahoma Stala iine.
DRAINAGE AREA.~147 mi2,

SURFACE-WATER RECORDS
PERIOD OF RECORD.—Apr 1958 to current year.
REVISED RECORDS.—WDR Arkansas 1970: Dralnage area.
GAGE.—Watar-siage recorder. Dalum of gage is 457.71 ft above NGVD of 1829, Prior to Oct 1, 1990, at datum 2.00 ft higher.
REMARKS.-Water-discharge records good except estimated dally discharges, which are poor. Water quality data available at the files of the USGS.
Sateilite telemstier at station.
DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012, DAILY MEAN VALUES

[e, estimated]
Day Oct Nov Dec Jan Feb Mar Apr May Jun Juf Aug Sep
1 2.6 9.4 119 43 194 42 68 17 els 099 e2.0 el.d
2 2.0 3.0 106 34 200 35 57 19 cl4 e98 el.8 el 0
3 14 7.9 97 28 219 32 63 14 el2 €097 el.6 el.0
4 1.2 6.9 2,160 26 2,13¢ 26 131 13 ell €096 cl.4 el.0
§ 1.3 6.7 2,420 25 535 22 81 13 c9.8 095 el2 el.0
6 1.3 6.3 1,100 22 337 20 58 13 e8.5 094 1.0 el.0
7 0.97 6.4 473 22 263 18 47 13 e72 €093 el0 el.0
8 0.59 266 318 22 225 164 40 13 e6.0 e0.92 el.0 el.l
9 1.0 922 243 20 190 524 33 13 e4.8 e2l el.0 el.l
10 1.1 150 191 116 191 192 30 13 e3.5 ¢l08 el.0 el.d
1" 1.7 91 155 692 180 967 28 13 e2.3 el0 cl.0 el.d
12 1.8 69 131 214 136 1,370 e27 13 e2.2 e74 el.0 el.D
13 15 57 111 119 143 381 22 13 e2.1 e50 1.0 ei.l
14 1.7 51 109 90 233 246 19 14 e20 e2.2 el.0 1.2
15 1.9 55 252 71 179 184 c23 14 e2.0 27 el.0 i4
16 1.6 381 367 63 145 145 ed? 14 el.9 edl cl.0 14
17 1.6 155 235 60 124 120 e30 14 el.8 e2i el.0 2.0
18 2.7 95 166 42 111 97 21 14 el.8 e85 ¢l 24
19 24 75 138 33 106 106 16 14 el.7 e7.2 el.l 23
20 2.1 62 352 32 99 3,920 14 15 el.7 e6.7 el.l 1.8
2 23 85 231 30 139 3,540 14 15 el.6 e5.0 el.l 12
22 27 2,990 153 27 118 1,220 13 15 el.s e4.3 el.0 0.98
23 53 531 113 25 98 575 13 15 el.5 e36 eld 0.91
24 3.1 296 96 22 77 382 13 15 cl4 e3.0 el0 0.85
25 39 217 84 3,350 58 282 12 15 el3 c24 el.0 0.80
26 4.6 191 76 3,660 51 220 12 16 el.3 e2.0 el.0 0.76
I 6.9 307 110 727 48 177 12 16 el2 el65 el.0 0.77
28 12 209 94 437 44 146 12 16 el.1 edd el.0 0.88
29 11 164 67 315 44 121 12 16 el.l e28 el.0 0.88
30 14 138 57 259 — 101 12 16 el.0 clQ el .0 0.94
K} | 12 — 48 221 — 83 — 16 - e5.0 el0 ——
Total 110.66 7,608.6 10377 10847 6,617 15458 980 450 124.3 54494 34.4 34.77
Mean 3.57 254 335 350 228 499 327 14.5 4.14 17.6 1.11 1.16
Max 14 2,990 2,420 3,660 2,130 3,920 131 19 15 165 2.0 24
Min 0.97 6.3 48 20 44 18 12 13 1.0 0.92 1.0 0.76
Ac-it 219 15,090 20,580 21,520 13,120 30,660 1,940 893 247 1,080 68 69
Cfsm 6.02 1.73 2.28 238 1.55 339 022 0.10 0.03 012 001 0.01
In.___ 0.03 1.93 2.63 2.74 1.67 3.91 0.25 0.11 0.03 014 001 0.01
e
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LOCATION.~Lat 35°2330', fong 94°2556°
Hydrologic Unit 11110104, at U.S. Highway

DRAINAGE AREA.-145,340 mi2 of which 16,285 mi2 probably is noncontributing, revised. From automated delineation using 10-meter

07249455 ARKANSAS RIVER NEAR FORT SMITH, AR

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

referenced to North American Detum of 1927, in NW 1/4 SW 1/4 sec.8, T.8 N, R.32 E., Sebastian County, AR,

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.

National Elevation

Dataset digilal efevation model dala dated 10/01/2006 and Watershed Boundary Dataset dated 10/01/2006, using Albers Equal-Area Projection,

North American Datum 1983.

REVISED RECORDS.~WDR 2012 Drainage area.
GAGE.-Water-stage recorder. Datum of gage Is 380.24
REMARKS.—Records fair, except for discharges less than

SURFACE-WATER RECORDS
PERIOD OF RECORD.—May 1997 fo current year, Some dala coflecled prior to pesiod of record and are avallabla in the district ofiice.

ft above NGVD of 1928,
3,000 ft¥/s which are poor. Flow regulated by W.D. Mayo Lock and Dam 14 upstream and JW. Trimble

Lock and Dam 13 downstream.
DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012, DAILY MEAN VALUES
Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 544 1,150 11,200 14,500 9,050 6,320 97,900 42,100 8,800 4,560 3,320 1,880
2 473 2,180 15,100 1,360 14,400 7,170 95,300 67,800 3,290 6,350 4,860 454
3 4,180 3,830 10,800 5,680 14,700 7,890 76,600 93,700 8,670 1,720 2,760 640
4 359 5810 12,60C 7,140 41,200 15,200 75,600 100,000 18,200 2,650 3,320 2,930
L] 854 651 21,000 10,500 25,800 4,260 63,300 103,000 21,100 4,680 1,960 3,210
6 1,460 562 16,100 6,470 31,600 5,450 57,600 92500 13,100 4,210 1,380 2,380
7 634 3,640 14,400 2,270 22,900 3,810 68,100 73,200 657 1,980 2,100 1,030
8 626 32,300 9,400 4,540 35,600 22,700 67,800 67,200 8,180 4,640 369 1,700
9 433 31,800 14,400 8,620 41,900 9,690 57,000 62,100 1,720 2,660 6,320 940
10 385 6,930 7,950 8,130 48,200 17,600 66,800 58,900 1,390 5,050 108 127
1 702 8,860 12,600 19,200 42,000 5,340 68,800 51,000 8,750 5,680 138 1,390
12 842 4,400 15,200 12,700 35,700 22,700 44,700 49,000 1,950 2,470 1,060 2,320
13 1,140 161 15,500 13,300 31,000 23,100 50,200 40,400 3,910 4,030 1,600 893
14 1,120 8850 12,500 2,090 20,000 20,600 40,100 36,900 4,140 2,270 95 2,370
15 285 4,310 18,100 7,130 39,700 3 1,800 60,900 40,500 5,920 2,610 114 1,040
16 622 10,400 22,400 6,510 17,600 30,700 71,500 32,700 4,460 4,130 1,560 826
17 3,090 8,490 10,600 10,900 24,700 31,300 63,300 28,300 463 2,110 167 5,920
.18 1,190 8,580 15,500 4,910 20,600 27,000 57,400 28,300 11,000 3,880 3,180 3,240
19 2,770 849 17,100 5,470 14,500 26,200 72,600 30,000 1,390 2,190 1,870 6,900
20 4,560 9,600 23,200 12,000 14,300 127,000 61,400 37,500 5,730 8,880 1,240 4,240
21 548 16,100 24,000 3,270 17,600 175,000 60,200 12,700 4,690 785 2,730 1,770
22 859 27,400 19,200 470 18,800 133,000 53,400 15500 5,370 6,890 1,250 1,930
23 2,640 28,400 41,200 6,090 15,400 135,000 40,500 12,600 3,030 2,780 228 963
24 7,950 17,600 36,100 " 6,650 14,100 120,000 43,300 16,600 5,420 3,290 31 1,520
25 8,430 15,600 37,100 60,700 16,800 125,000 46,500 14,900 1,800 3,690 3,070 1,800
26 3,820 16,300 25,800 46,400 7,140 132,000 27,200 24,900 5,500 3,770 6,210 3,410
27 8,030 31,600 32,400 37,600 14,600 127,000 28,600 11,000 2,180 291 6,870 2,530
28 3,010 16,900 24,300 23,100 10,600 135,000 18,800 13,200 6,320 2,960 3,430 1,590
29 2,870 16,800 18,700 5,550 26,800 132,000 19,800 16,200 7,860 4,040 1,330 3,010
0 2,270 13,900 11,800 8,250 -- 128,000 13,800 5,810 7,210 4,360 1,010 3,020
3t 3,210 s 6,840 19,100 -- 112,000 - 9,140 -— 3,200 5,960 —
Total 69,946 353953 574,190 385400 697,290 1,859,930 1,669,000 1,288,650 182,100 112,806 69,640 65,973
Mean 2,256 11,800 18,520 12,430 24,040 61,290 55,630 41,570 6,070 3,639 2,246 2,199
Max 2,430 32,300 41,200 60,700 48,200 175,000 97,900 103,000 21,100 8,880 6,870 6,900
Min 285 161 6,840 470 7,140 3,810 13,800 5,810 463 291 31 127
Ac-ft 138,700 702,100 1,135,000 764,400 1,283,000 3,769,000 3,310,000 2,556,000 361,200 223,200 138100 130,900
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07249455 ARKANSAS RIVER NEAR FORT SMITH, AR--Continued

WATER-QUALITY RECORDS

PERIOD OF RECORD.—luly 1396 o curent year.
REMARKS —Samples coltected bimonthly. Specific conductance, pH, water temperature, turbidity and dissolved oxygen were delermined in the fleld.

WATER-QUALITY DATA
WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012
Part1of4
[%, percent; FNU, Formazin nephelometric units; LED, light-emitiing diode; N, nitrogen; NTRU, nephelometric turbldity ratio unit; P,
phosphorus; ft¥s, cubic feet per secand; mg/L, milligrams per liter; mm Hg, millimetsrs of mercury; mm, millimeters; nm, nanomelers; °C,
degrees Celsius; uS/cm, microsiemens per cantimeler; —, no data; <, less than; E, estimatad]

Specific
Dissolved pH, conduc-
Dissolved  oxygen, water, tance,

Tempera- Discharge, gyygen, water, unfiltered water, Tempera-
Barometric  fture, instanta-  ater, unfiltered, g0 ' unfiltered, ture,
Sample  pressure, alr, neous, unfiltered, % standa’rd pSicm at water,
Date starttime  mmHg oc ftfs n saturation 44 agon °c
{00025) (00020) (00061)  (00300)  (00301)  (OD400)  {000S5) {00010)
10-12-201% 1100 752 19.6 324 8.2 85 B.2 720 22.0
12-28-2011 1400 760.000 13.7 20,900 128 107 8.2 241 7.8
02-29-2012 1230 759 - 39,100 124 113 7.9 a02 111
04-25-2012 1200 - - 46,700 10.5 - 8.1 849 19.1
06-28-2012 1230 760 39.0 857 7.7 104 8.4 554 311
08-28-2012 1300 757 31.7 2,710 8.7 114 8.2 641 28.8
WATER-QUALITY DATA
WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012
Peit 2 of 4

[%, percent; FNU, Formazin nephelometric units; LED, light-emitting diods; N, aitrogen; NTRU, nephelometric turbidity ratio unit; P, phosphorus; ft%/s, ¢
cubic fest per second; mg/L, milligrams per liter; mm Hg, millimeters of mercury; mm, millimeters; nm, nanometers; °C, degrees Celsius; pSicm,
microsiemens per centimeter; —, no data; <, less than; E, estimated]

Turbidity, water,
unfiltered, broad
band fight source
{400-680 nm), Turbidity, water, Ammonia
detectors at  unfillered, mono- plus Nitrate
multipla angles chrome near infra- organic Ammenia, plus

including 90 +/- 30 red LED light, 780- Chloride,  Sulfate, nitrogen, water, Ammonla,  nitrite,

degreas, 200 nm, detection Wam, water, [l Watef. ﬁ“EI'Ed, water, water,

Sample ratiomatric angle 90 +1- 2.5 filtered,  filtered, unfitered, mglLas filtered, fittered,

Data startime  correction, NTRU ol mglt. mefl.asN nug  MollasN  mglasN

{63676) {83680) {00940} (00945) {00825) (71846) (00608  (00631)
§0-12-2011 1100 E7.49 5.0 121 46.3 AT7 <.013 <.01 <.008
12-28-2011 1400 20.6 22 48.0 28.2 499 .030 .0233 661
02-29-2012 1230 24.0 23 180 59.1 .489 023 0178 704
04-25-2012 1200 36.2 32 168 54.0 .657 014 .0107 629
06-28-2012 1236 E8.78 20 79.3 40.2 437 020 0155 017
08-28-2012 1300 E11.1 7.1 101 39.4 .655 <.013 <.010 <. 01

| PSS
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07249455 ARKANSAS RIVER NEAR FORT SMITH, AR--Continued

WATER-QUALITY DATA
WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012
Part3of 4
[%, percent; FNU, Formazin nephelometric unils; LED, light-emiiting diode; N, nitrogen; NTRU, nephelometric turbidity railo unit; P,
phosphorus; ft¥fs, cubic feet per second; mgll.. milligrams per fiter; mm Hg, millimeters of mercury; mm, millmeters; nm, nanomelers; °C,

degrees Celsius; pSfem, microsiemens per centimeter; -, no data; <, less than; E, estimaled]

Organic  Orthephos- Ouhophos- Phos-

Nitrate, Nitrate, Nitrite, Nitrite, nitrogen, phorus,

water, water, water, water, e phats, il water,

Sample  fitered,  fitered,  filtered,  fitered, Waief, water, water,  filtered,
magiL mglasN  mglL mgLasN unfitered,  fijtered,  filtered, mgLasP

Mete  sterbfime  o8cf)  (00618)  (74856)  (00613)  (0060S)  (006GO)  (0OGTY)  (00SGH)
092201 100 <.035 <.008 <.003 <001  <.48 226 0737  .0810
12282011 1400 2.90 655 018 .00573 48 153 0498  .0557
02-202012 1230 3.0 699 017 00512 .47 71 0557 0678
04-252012 1200 2.74 618 037 0112 &5 125  .0406  .0484
06-282012 1230 069 016 005 00177 .42 136 0444 0557

08282012 1300 <044 <010 . <.003 <.0010 <66 285 0928  .103
_ 300 <.044 <010 . < ’
WATER-QUALITY DATA
WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012
Partd of4

[%, percent; FNU, Formazin aephelomstric units; LED, light-emitiing diode; N, nitrogen; NTRU,
nephelometric turbidity ratio unit; P, phosphorus; fit/s, cubic feet per second; mgiL, milligrams
per liter; mm Hg, milimeters of mercury; mm, millimeters; nm, nanometers; °C, degrees Celsius;
pSiem, microstemens per cantimeter; —, no date; <, less than; E, estimated]

Suspended
sediment,
Total d;‘: :;e . Suspended  Suspended
Phosphorus, nitrogen, percent '  sediment sediment
Samle water, e smatler concen- t:;scharga,
P unfittered, unfiltored, han00635  tration, i
Date  starttime mafl as P day
(00665) {00600} {70331} {80154) {80155)
10-12-2011 1100 118 <.49 88 7 6.1
12-28-2011 1400 .104 1.2 82 22 1,240
02-29-2012 1230 JA19 1.2 86 27 2,850
04-25-2012 1200 482 1.3 - - -
06-28-2012 1230 .086 .45 73 11 25
08-28-2012 1300 .158 < .67 65 21 154
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07249985 LEE CREEK NEAR SHORT, OK
Robert S. Kerr Reservoir Basin
Robert S. Kerr Reservoir Subbasin

LOCATION.—Lat 35°3102", long 94°2751" referenced fo 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 11410104, on left bank 0.5 mi west of Arkansas-Oklahoma State line, 500 ft downstream from Webber Creek, 4.1 mi south of Sheri,

QOklahoma, 7.5 mi southwest of Unlontown, Arkansas, and &t river mile $1.0.
DRAINAGE AREA.—420 mi2,
’ SURFACE-WATER RECORDS

PERIOD OF RECORD.—Oct 1930 to Jun 1937 and Oct 1950 to current year. Prior to Oct 1992, published as "07250000 Lee Cresk near Van Buren®,

REVISED RECORDS.-WSP 1211: 1831 (M). WSP 1441: 1935 (M). WDR Arkansas 1970: Drainage erea.

GAGE.-Watar-siage recorder. Datum of gage is 429.44 {t above NGVD of 1929, Prior to Oct 1992 recording gage 3.2 mi downstream af datum 21.40 ft

fowar, Sep 1930 to Jun 1937, nontecording gage at former site and datum,
REMARKS.~-Waler-discharge records good. Water quality deta available st the files of the USGS. Satellile telemeter at station.

EXTREMES QUTSIDE PERICD OF RECORD.~-Flood of Apr 15, 1945 reached a stage of about 35.0 ft, from floodmarks at former site and datum, discharge

about 112,000 fi¥fs.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2011 TO SEFTEMBER 2012, DAILY MEAN VALUES

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 14 53 639 246 696 260 491 76 5.7 1.1 0.79 32
2 12 47 562 218 618 243 432 79 53 097 054 3.1
3 9.9 46  S65 195 563 223 536 73 4.7 0.82 032 2.8
4 8.7 42 4,010 179 1410 203 831 66 16 069  0.16 2.8
5 7.5 38 2,960 167 1,260 185 535 59 29 062  0.03 2.6
6 6.6 34 1,820 158 920 170 427 52 2 0.55  0.00 2.6
7 57 42 1,330 149 764 160 356 45 14 047 0.0 3.0
8 49 4,780 1,060 141 663 281 305 39 18 041  0.00 3.7
9 41 4220 884 132 588 372 268 36 15 040  0.00 3.8
10 4.8 1,440 754 446 552 346 237 31 12 049  0.00 3.5
1 67 894 660 2,030 508 712 227 28 10 054  0.00 3.3
12 13 657 598 1,230 441 1940 215 28 9.0 0.63  0.00 32
13 13 518 574 840 429 1260 187 27 76 0.73 0.0 3.1
14 10 423 695 667 466 922 169 24 6.8 1.6  0.00 4.3
15 81 408 3,910 563 581 747 186 21 6.0 3.1 0.00 75
16 6.7 455 2,170 491 794 642 277 18 5.5 20 000 10
17 57 401 1410 438 719 566 261 17 53 1.7 000 17
18 69 344 1,030 377 641 495 210 15 5.1 1.3 000 14
19 60 305 804 335 583 469 170 13 4.5 1.0 000 12
20 50 278 1,080 308 528 11,600 151 12 4.1 0.84 000 12
Y 47 632 1,120 281 531 8,300 135 11 3.6 0.83 000 11
2 51 6,190 869 256 533 5260 120 9.4 3.6 081 000 10
23 11 2,360 710 234 493 3,510 108 8.7 3.4 071 000 10
24 7.7 1,450 602 213 438 2,190 97 7.8 2.9 0.57 000 10
25 7.4 1,070 524 6,600 380 1,560 88 7.0 2.6 041 000 10
2% 7.4 1,010 464 4,630 341 1210 79 6.6 2.3 032 0.0 9.9
27 18 1,310 427 2,330 315 983 73 5.8 2.0 3.3 000 11
28 32 1,080 381 1,510 203 324 64 5.1 1.8 49 3.5 15
29 32 877 338 1,120 275 704 58 84 1.6 26 33 17
30 38 738 305 918 — 629 62 7.1 1.3 1.6 30 18
31 54 — 275 187 — 559 — A 1.1 32 —
Total 376.6 32,142 33530 28189 17,323 48025 7,355  843.0 2307  37.11 14.34 2394
Mean 121 1,071 1,082 909 597 1,549 245 272 769 120 048 7.98
Max 54 6,190 4010 6,600 1,410 11,600 831 79 29 49 35 18
Min 4.1 34 275 132 275 160 58 5.1 1.3 032  0.00 2.6
At 747 63750 66510 55910 34360 95260 14,590 1,670 458 74 29 475
Chsm 003 255 258 217 142 369 058 006 002 000 0.0 0.02
In. 285 297 250 153 425 065 007 002 000 0.0 0.02

0.03
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07250550 ARKANSAS RIVER AT JAMES W, TRIMBLE LOCK AND DAM NEAR VAN BUREN, AR
Robert S. Kerr Reservolr Basin
Robert §. Kerr Resannir Sibbasin
LOCATION.—Lat 35°2056, long 94°1754 refarenced to North American Datum of 1983, In NE 1/4 NE 1/4 sec.28, 7.8 N, R.31 W, Sebaslian
County, AR, Hydrologic Unit 11110104, on dam, and at river mile 308.9.
DRAINAGE AREA.—151,000 mi2, of which 22,200 mi2 Is probably nanconfributing,
SUREACE-WATER RECORDS
PERIOD OF REGORD.~Oct 1927 fo current year. Prior to Oct 1969, published as "07250500 Arkansas River at Van Buren®, and Oct 1969 lo
Sep 1988, published as "at Dam No. 13", near Van Buren. Gage helght records collected from 1879 to Dec 1955 at Fort Smith, 16.3 mi
upstream, ara contained in reports of National Weather Service.
REVISED RECORDS.~WSP 1211: 1934-36. WSP 1561: 1554. WDR Arkansas 1970: Drainags area.
GAGE.-Water-stage and gats position recorder. Datum of gage is at NGVD of 1929 (Jevels 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 upsiream at datum 372.36 ft higher.
REMARKS.—Water-discharge records good except estimated dally discharges, which ara poor. Beginning Apr 26, 1970, daily discharge
computed from ralation between dischamge, head, and gate opanings. Flow regulated upstream by many locks, dams, and reservolrs, On Oct
19, 1988, the Arkansas Eleclric 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. Satellite lelemeler at station.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 2011 TO SEPTEMBER 2012, DAILY MEAN VALUES, [e, estimated]
Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug

Sep

1 <365  c365 11,200 15700 10,400 5410 95600 39900 8,140 5020 2,960
2 365 1,760 14,800 2,420 14,700 8,040 92,200 65800 2480 5840 3,830
3 3860 3800 11,000 9,530 16,500 8260 73900 93300 9120 2670 3.070
4 365 5340 16800 5480 42,100 15900 73,700 102,000 16600 1,940 2,800
5 e504 €365 23,700 11,700 24,900 4,620 60,900 104,000 20,900 5340 2,000
6§ 1670 365 16500 5920 .33,800 4,080 53700 94300 12600 3710 1610
7 €365 4300 17,000 2,710 21,600 4,800 64,600 68,500 2320 2,000 2260
8 €365 33.400 0,660 4,140 37,300 24,100 65300 64200 7,060 4,390 365
9 365 34500 14,800 6580 39,300 9,860 52,700 60,400 1430 2460 5900
10 365 9,150 0,810 9,300 47,000 18,600 61,700 58,100 697 4,890 365

1 1,400 9,150 13200 20,500 41,000 6,450 65900 49,600 8,440 6,000 365
12 886 4230 14,600 14,800 34,100 26300 44,500 46,900 1,170 2,840 €365
13 €l000 €365 15600 14,700 31,000 25000 47,700 40,000 2670 3,100 1,040
14 ¢998 9820 11,900 3,740 29,700 23000 38700 33,800 4,620 2,090 365
15 €365 3,760 23,600 7.620 38,600 33,300 57.600 40,600 5830 3,000 €365
16 €365 11,000 23,700 6,510 19,000 29,700 68800 29,100 3,460 4,220 1,890
17 2450 7,340 12,900 10300 24,600 33,100 60,900 27800 365 2,000 365
18 3220 7.620 17,000 6950 20,900 28000 54,100 25300 9,690 4,170 3,060
19 1100 2870 16900 5,120 15200 27,400 71,100 28,800 2,880 2,670 1,340

20 4990 9,820 23,500 12,800 16,800 119,000 58,900 35,700 5450 8,830 1,190
21 e365 16,700 27,500 3,570 18,500 172,000 59900 12,600 4,230 942 2,500
2 e365 32,100 17,000 €365 19,400 149,000 53,700 13,900 4940 6,250 el,360
23 3230 30,800 40,600 6,030 16,300 129,000 40,300 12,700 3,670 2,460 e365
24 8,510 18,000 34,100 6,560 15,500 120,000 42,800 16,200 4,050 2,660 €365
23 7,900 17,000 36,800 69,100 16,100 124,000 46,800 14200 3230 3,110 3,170
26 3,480 17,300 25,200 49,200 7,740 126,000 26,700 24,600 5,330 3,780 5,150
2 7,070 32,700 31,300 41,500 17,000 123,000 27,100 10200 1,670 ed46 6,390
28 4430 17,600 25300 24,400 10,100 125,000 17,100 13,400 5,180 3,130 3,560
29 1,760 16,100 18,500 6,840 27,000 123,000 19,700 16,800 8,410 5,020 1,140
k]| 1,770 17,400 14,000 10,100 — 119000 13200 5,100 6340 4,830 2,070
K1) 3,810 — 6,220 17,400 - 113,000 — 10,100 — 3,000 5,010

Total 68,053 375020 594,790 411,585 706,140 1,877,920 1,609,800 1,257,900 172972 112,808 66,585

Mean 2,195 12,500 19,190 13,280 24,350 60,580 53.660 40,580 5,766 3,639 2,148
Max 8,510 34,500 40,600 69,100 47,000 172,000 95,600 104,000 20,900 8,830 6,390
Min 365 365 6,220 365 7,740 4080 13,200 5,100 365 446 365

Ac-ft 135,000 743,900 1,180,000 816,400 1,401,000 3,725,000 3,193,000 2,495,000 343,100 223,300 132,100

2,380
eB52
edl9

2,610

3,260

3,160

el,120

2,300
e3635
e365

1,080

1,990

el,030

2,500

el,290
€365

5,890

2,990

7,090

3,540

el,360

1,390
e760
1,260
1,740

3,740

3,150

1,660 -

2,330
2,670

64,656
2,155
7,090

365

128,200

—_——
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PREFACE

Tn 1955, the Congress of the United States 'by.Public. La 97, Bhth
Congress, lst Session, granted eonsent to the Statee of Arkansas and
Okiehona to negotiate and enter into a Compact for the apPortionment
of the waters of.the Arkansas.River and its tributaries between the
two States, With this authorization and'tbe eppointment of a Federal
Representative to act as Cﬁainman, the States cneatea the Arkansas-
Oklahoma Arkensee River Compact Committee on Merch 14, 1956, for the
purpose of drafting a proposed Compact for the apportionment ‘of the
waters of the Arkansas River and its tributaries as they affect those
States.

. From the beginning the Committee was deliberate in its operatlons.-
Two important sdbcommittees. engineering and legal were appointed early.
for the purpose of assembling, analyzing, "and interpreting essential
engineesing_and.legal data needed by the Compact Committee.

The engineering subcommittee made hydroiogio Bl which were
utilized in determining that portion of the Arkansas_River Basin that
should be covered by the interstate Compact, " analyzed the guentity,
quality, and mode of occurrence of the water resourees of the area in
question and made long-range estimaues of’ the quantities of water that
would be needed by the States in future years, recognizing existing
water rights and water uses. |

The legal committee researched existing Interstate Water Compacts
and continuously advised the Compact Committee on legal matters that

related to Compact negotiations.
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The work of these subcomﬁittees'and their reports were invaluable
to the Compact committeé In reaching its unanimous agreement of the
proposed Gompact, |

The Féderal.REpresentative employed a consulting engineer in the .
field of inﬁerstat; Eompacts, and received legal counsel from the U.S5.
Department of Justice on matters that were of concern to the Federal

ggencies,

'The Arkansas River Compact Committee approved its first formal

—

. interstate Compact draft March 16, 1970.

The Stete of Arkansas ratified this Compact draft through its
Aet No, 16;_1971; as passed by fhe Arkangas Geﬁeral Agsembly and signed
by Governor Dgie Bumpers, January 26, 1971. .

‘The ‘Staté of Oklihoma ratified the ‘interstdte. Compact dreft through.

H. B. No. 1326, =& passed by the Oklahoma Legislature and signed by

Governor David Hall, April 24, 1971l. This ratification, however,

carried the following amendment:

" "SECTION 2. This ratification is subject to the State
of Oklahoma and the State of Arkansas, acting thirough their
duly authorized compact representatives, amending said
'Arkansas River Basin Compact' in the particulars as set
forth hereinafter, and further, that ratification of said
emendment of said compact by the Legislature of the State
of Arkansas. Seid amendment being expressed &s follows:

"The following 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
Arkansag or Oklahoma 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,'"




The Arkla.nsas River Compa.g_:t Committee una.ni_.mous].y approved the
Oklahoma. a-mend.ment ag an a.'gipropriate clarification statement in the
Compact. The Federsl membéf of the Committee was formally advised
that the Federal a.gencies had no objections to thia amendment

The State of Arkansas adopted the State of Oklahoma's amendment

to the Arkansas River Compact draft 'bhrough_ Act No. 4O, as pas-sed by

the Arkahsa.s General Asserp‘bly and'signed by Governor Dale Bumpers,
Fe"brua.ry 17, 1972, : _

The Arkansas River Basin Compact, Arkansas-Oklahoma., 1972, as -
revised March 3, 1972, contains the amendment as a.pproved by both

States and corrections of t.y'p_ographical errors found in the

March 16, 1970 draft.
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ARKANSAS RIVER BASIN COMPACT
ARKANSAS -OKTAHOMA, 1972
with

SUPPLEMENTAL INTERPRETIVE COMMENTS
Rrepared by the Compact Committee

Compact

The State of Arkansas and the State of Oklahoms,
acting through their duly authorized Compact represent-
atives, 8, Keith Jackson of Arkensas and Glade R.
Kirkpatrick of Oklahomsa, 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, 84th 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
of Arkansas and Oklahoma approved the language of a draft of & Compect

relating to the apportionment of the waters of the Arkanses River Basin

' originating in the two States between Muskogee, Oklahoma, and 'Van Buren,

Arksnsas; including Spavioaw Cfeek, a tributary to the Grand River up-
streamtfrom Muskogee; and except the Canadian River above Eufaula Dam,
a tributary to the Arkansas River between Muskogee and Ven Buren,

 The Compact is the result of negotlations between the perties over
e'perlod of yeers. The Compact Committee hed the cooperatlon and adv1ce
of all intereeted Federal agencies, including the counsel 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 we;e_condocted for the benefit of the Committee by

the engxneerlng departments of the Un;versxty of Arkansas and Oklahoma

. State University under the federal Water Resources Research program.
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These interpretive comments bn.the approved draft of November 25,
1969, heve been prepared so that members of the respective legislatures,
congressional committees; Federal agencies, and subsequent'Compact'edmin-
istrators might be fully appraised of the intent of the Compac; negotia-

ting Committee with regard to each Article of the Compact,

ARTICLE I
Compact

The major purposes of this Compact are:

A. To promote interstate.comity between the States of
Arkansas and QOklahoma;

B. To provide for an equitable apportionnent of the
waters of the Arkansas River between the States of
Arkansas and Oklahoma and to promote the orderly
development thereof :

C. To prOV1de an agency for administering the water
apportionment agreed to herein;

D. To encourage the maintenance of an active pollution
abamement program in each of the two States and to
seek the further reduction of both naturel and man-
made pollution in the waters of the Arkansas Rlver
Basin; and

E. To facilitate the cooperatlon of the water admin-
lstration agencies of the States of Arkansas and-
Oklehoma in the total development and management
of the water resources of the Arkansas River Basin,

Comment

Article I is self-explanatory.

ARTICLE I

Compact

"~ AS used in this Compact:—

T e e e it a— .

- - A, mhe-term—ystaxe._means_either_Stetg_gigpetorx_nereto

= e i = et — r—
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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 officisl represent-

- ative of that State,

The term "Arkansas-Oklahoma Arkansas River. Compact Com-
mission," or the term "Commission' means the agency
created by thls Compact for the administration 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,
Oklahome, to & point immediately below the confluence

of Lee Creek with the Arkansaes River near Van Buren,
Arkansas, together with the drainage basin of Spavinaw
Creek in Arkensas, 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 "Illinois River Sub-basin" means the drainage
‘area of Illlnois River in the State of Arkansas

" The term "Lée Creek Sub;basin" means the drainage ares

of Lee Qreek in the State of Arkansas and the State of
Oklahome.

The term "Potesu 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-
sceribed above.

The terﬁ "water year" means a twelve—month period begln-
nlng on Octdber 1, and endlng September 30.

' The term "annual yield“ means ‘the computed annual gross

runoff from any specified sub-basin which would have

passed any certain point on a stresm and would have orig-
inated within any specified 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-
-logical properties- of water or the discharge of any liquid,”
gaseous, or solid substances into any waters which creates,
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iz likely to render the waters in%to which it is dis-
charged harmful, detrimental or injurious to public
health, safety, or welfere, or which is harmful,det-

© rimental or in')uri.ous to beneficial uses of the water.

Comment

This is the.Article of specific defini‘_ﬁion of terms as they apply
to this Compact. . |

Subse-ctions A and B are séif-e:cplénhtory.

Subs,ection C defines the "Arkensas River Basin" as it pertains to
this Compact. (See figure 1), It isolates that po;‘tion of the over-

all Arkansas River drainage basin in which the States of Arkansas and

Oklahoma are primarily and mu’eue.lly concerned. All of the area above
the gaging station on the main stem of the Arkensas River near Muskogee,

i Okla.homa a.nd the Eufa.u].a. Dam in the Canadian River excep’c the. Spavina.w

Creek Bes:.n in the Sta.te of Arka.nsa.a ; has been excluded from consu‘ier-

ation.

The intent of the Committee has been to deal with the water orig-

-inating within the area delinested by this definition and no attempt

has been made to define the rights, if any, of either State in waters
originating 'ou'l.'.eide the defined ares which might flow into and through
the area in the’ main stem of the Arkansas River or the Canadian River
Waters of the Arka.nse.s River Basin origlne.ting above Muskogee and .
Eofa.ule. Dam have been allocated in part by Compe.cts between the States
of Kensas and Oklehoma, and in the upper reaches of.the basin between

the Btates of Colorado and Kansas. The State of Arkansas was not a

party to either of those Compacts, and the State of Oklahome was not

a party to the Colore,do-Ka.nsa.s Compa.ct Waters originating above

138




'Eufaula Dam have been'allocoted in oart by Compact betﬁeen the States
of New Mexico, Oklshoma and'Texas; and the State of Arkansaé was not sz
party to thot Compact. |

Both States recognize that storage has been coostructed';n the
State of Oklahoms aboﬁo Muskogee for tho impounding and release of

‘water to aid navigation in both the States.of Oklshoms and’ Arkansas;
and that such watefs wiil in whole or in pert flow.through_the Compact
area, It 1s recognized elso that power releases from reservoirs ﬁp-'
stream of Muskogee will flow fhrough the Com;;ot area in the main stem
of the Arkonsas River, and may be subject to diversions and/or impound -
ment andtuse in either Sfate. Flood control releasas from upstream
reservoirs will fall in the same category as power releases.

The drainage area in the Staté of Arkansas of Spavinaw’ Creek .a
tributary of the Neosho. Rlver, has been anluded in this Coopact area.
The portion of Spavinaw Creek Basin lying in tho Stete of Oklahoma vwas
included in'the'physical delineation of the Grand-Noosho Biver Basin
in_the Kansas-Oklahoma Arkansas River Basfn Comﬁoct. In the Kansas-.
Oklahoma Compact, Spavinaw Creek was excluded from the conservation
storage limitafion provisions which were the basis of that Compact. .

 1_Thé_Spayinaw!Creek Sub-ba51n has been inclided in this Compact
even tﬁouéh iflié not dlrectly trlhutary to the rest of the Compact
ares, because (l) the headwaters are in the State of Arkansas and the
stream flows into the Staoe of Oklahome as is the case with all the
oﬁher tributartes under consideration; (2) the rights of the State of

Arkansas were not considered in the Kansas-Oklahoma Compact; and

(3) the ‘State of Oklahoma already has substantial development and

- —- ————¢u+—-in$erest-in.water-supply of the-strgglim—m————--—= e e =
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The lower cutoff. point of the Compact area has been placed imme-
diately below the confluence of Lee Creek with the Arkansas River near.
Van Buren, IArka.nse.s. Lee Creek is the farthest downstream tributa.ry :
having hea.dwa.teré .in the State of Arkansas and flowing into the State
of Okla.homa.. It re-enters the State of Arkansas and flows into the
Arkeansas R:Lver in that Sta.te. . Thexre is mterest in the Van Buren-
Fort Smith area in Lee Creek as a source of municipal water supply.

Subsectione D through H define the various sub-basins whichi, for
purposes of this Compect, ha.ve been designated on Spavinaw Creek,
T1linois River, Lee Creek and Poteau River, as well as for the Arkenses
River main stem, These su'b-baei_ne differ from the sub-basins outlined
in the Report of the Engineering Advisory Comm:.ttee s de.ted Ja.nua.ry 1969,
except fot Lee Creek. Sub-‘basin ‘which rem&ins consistent w:l.th the orig-

inal report. It also differs from “the E:ngineering Comnittee' s original

-recommendations to the Compact Committee concerning the delineation of

sub-basins. (See figure 1):
Subsection I is self-explanatory. ‘ |
Subsection J defines "e.nnua.l yield," which is a term basic .to' the
e.lloce.tions of this Con;pact It refers to the runoff origina.ting wlth—-_
in. a.ny area a.nd which wou.ld occur - under unaltered natural conditions ’

i.e., where 'bhere would be no a.rtiflcia.l ma.n-made depletions of, or gdd-

itions to, the original supply e.nd no regulatlon of that supply. :

'I.‘he only t_i.me this could be measured absolutely would be before any

facilities to utilize, import or impound water were constructed, After

' the ﬂi‘St such .feo’ili'{-:y is int}-o_ci_ucer.i-_;bi:he meaniement Decomées something™ =



and their ratio to water yield. An excellent opportunity exists in
this Compact area to establish relationship of "ennual yield" and run-

off et key points or with precipitation, or a combinatlon of runoff

~ and precipitation. This is true since depletions are small in rela-

tion to the average yield of thisl basin,

Subsecﬁion ¥ is self-explanatory.

ARTICLE TIT
Compa.ct".

A.  The physical and other conditions peculiar to the Arkansas '
River Basin constitute the basis of this Ccmpact, end
_ neither of the States hereby, nor the Congress of the
United States by its consent hereto, concedes that this
Compact establishes any generel principle with reapect
to a.ny other intersta.te stream,

. B. _By th:.s Compact ne:.ther Sta.te s:.gna.tory hereto is rEe- j
linquishing any interest or right 1t may have with respect
to any waters flowing between them which dp not originate
in the Arkansas River Basin as defined by this Compact.

" Comment

Subsection A confirms the principle that each Compact area has
its own special pr‘ci‘ble.ms and solutions thereto, and cannot provide
per' se the solutions for other compacting areas.

Subsection B is an _af_fix:ma.t,.j.on of. t’p'e principle of equitable

'ia.pportionmén‘lﬁ”b'e'l.;ﬁeen‘Sta;téé‘ of the water of interstate streams -’

(Kensas v. Colorado, 206 U.S. 46; Colorado v. Kansas, 320 U.5. 383).

ARTICLE IV

Compact

" The States of Arkansas and Oklahoms hereby-ggree upan-the —-
folloving apportionment of the waters of the Arkansas River
—Bau d-saj - — — :
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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 thet the annual yield shall
not be depleted by more than fifty percent (50%).

B. The State of Arkensas shell have the right to develop
and use the waters of the Illinois River Sub~basin sub-
~ Jject to the limitation that the annual yield shall not
be depleted by more than sixty percent (60%).

C. The State of Arkansas shell have the right to develop
and use all waters originating within the Lee Creek
Sub-basin in the State of Arkansss , or the equivalent
thereof. ' .

D. The Btate of Oklahoma shall have the right to develop
and use all waters originating within the Tee 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 not
be' depleted by more. than sixty percent (60%). .

F. The State of Oklahoms shall have the right to develop
© and use the waters of the Arkansas River Sub-basin
subject to the limitation that the annual yield shall
not be depleted by more than sixty percent (60%).
" Comment
This Article epportions the availsble water resources of the Basin
:between the two States. Althoiigh large quantities of good quaiity water
ére available in the Basin ; flows fluctuate widely, and provisions for
_-l_storé.gga'will be ‘esséntial'-tb-a:_ﬂ'y- .st_lb:s.{;ar}tial_: dévei,oinpep% of ;ﬁ'ater..u‘té'.'e.._- .
The record of Compact negotiations will show that early considér‘-
ation was given to the possibility of writing a compact based on #llo-
- - cation of conservation storage. Near the end of negotiations and after

et

careful deliberation and study, the consideration of consefva_tion stor-

= age 8l1ocations vas dropped &nd it waS agreed .tss";mgk'e‘; gXlocatisns on " L. .

== -- .. - the -basis of percentages of annual yield., . —. —. .——._ ___ s
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It is realized that probiems of deficient Low flows presently

exist and will no doubt continue in the future. Base fiovés of trib-
"utary streams in the Baoin are .general-.ly l.ow end most streams recede .
to no flow during dry periods. It is anticipated that future devel.
opments of storage facilities will provide for low flow augmentation
but it is considered infea.sible to specify minimum flows for any |
st_reain system, 'Relee.se of flows.from the system of major reservoirs
presently constructed and jtyl&n.nned. for £lood control, hydroelectric
power ahd na.vliga.tion should 'aesure the maintenance of adequate flows
throughout the main stem of the Arkansas River in the Compact aresa,

The percentages of annual flows a.pportioned between the States
are based on the assumptions thaet the "upstream" State should gen-
e-r_'elly. have first _o'ell on available wa‘oei'e. JEng:_Lneeri:!g_ studieef'
have shown 3I.t is generally m:f‘ea..s:i..b-le to develop over sixty percent
(60%) of the long-term yield of any Basin in this area.

The division of wa.ter is on the ba.sis 'tha.t forty percent (L40%)
of the a_.nnual yield wOuld be deli,vered from the upstream State.
Exceptions to this have been mede in the cases of Spa.vi.new and Lee .
Creek ﬁaéins

‘I'he C:Lty of ‘I‘ulsa. has developed 96 OOO acre-feet of conserva- :
tion storage on lower Spavinaw Creek in the State of’ Oklahoma. for
municipal weter supply. These reservoirs collect flows from 386'
square miles, of which 120 square miles are in the State of Arkensas.
In recognition off these existing developments, it was agreed to. limit

e the Btate of Arkansas allocatlon_to Lifty. percen_t (50%)_of the_ annusl . .

enm oz ot SRS 1 Tttt e . oSSR I3 SO il LR 2

yleld from the area in that Sta.te.
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Compa.ct.'

The Lee Creek Basin roughly‘ parallels the Arkensas-Oklahoma state- -

line. The drainage area is approximately sixty percent (60%) in the
State of Arkensas and forty percent (40%) in the State of Ok lahoma.
The main stem rises in the State of Arkensas, but some small tribu-

taries in the upper reaches rise in the State of Oklehoma and flow

"_:Lnto the State of Arkansas. The main stem first crosses the Arkansas-

Oklehoma stateline at mile 24.6, and then flows back into the State
of Arkansas at mile 9.6, croasing.and recrossing the sta$eline:until'
entering the State of'Arkansaa for the.laet time at mile 7.6. This
vatershed is an excellent source of waier.for the Fort Smith metro-
politan area, including nearby areas in the State of Oklshoma, and
for which ohere is a large pofeetiel need for'futﬁre water euppiies
~In order to permlt the full ﬁevelopment of thie Beein it wa.s - agreed
that waters of this Basin be allocated on the basis of origin This
will permiﬁ elther State to fully develop, use and consume & quentity
~of water equal to the total annual yield of the Lee Creek Basin in

edch State.

Each State recognizes that waters are now being treneported from

one hasin o another and tbat these transbasin diversions could in-

; creaee in the future._ It 15 elso recognized thet such trensbasin

diversion of weter is a charge egainst the epportionment to the re-_

spective States,

ARTICLE V

A, Onqu_before_Decembex_gl_ofweechﬂyeaxT—foLlewang the—-

S s TRCTIVE “ddte of this Compact, the Commission shall
determine the stateline yields of the Arkansas River _
Bhsin for the previous water year.



' B. Anﬁ dépletipn of annual yield in excess of that allowed
by the provisions of this Compaect 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 aﬁnual yield'of.each of the
sub-basins shall be those developed and approved by the
Commission.
Comments
" Bubsection A prﬁviﬂes for the'computation of "annual, yield" before
the eﬁd.of the calendar year, while the computation itself 1is based on
‘data availshle for the water year ending September 30 of that same
calendar year, This means that necessary hydrologic data (such as
streém flow, water quality, precipitation, ete.) will.be required in
iess than threé months after the_end of the water yea;; _
- éhbéedtion.ﬂ'préviﬂes'fdr_édjdsfment of annual deplétions'bo'tﬁaﬁ
& depletion in excess of.the allocation to either State during the pre-
vious water year shall be delivered (restored to the downétream State)
as s00n &s practic&ﬁle consisfent with proper water'managemént.
It is anticipated that eacthtate should control its water manage -
‘ment so that consumﬁtive-uée &epletions will not exceed its allocation.
Excess stremm-flow ﬂepletlons, which would be a withholding of water by
_ any: meana (consumptive uses or. storage) could possibly ocecur in low |
yield years, but could be made up in subsequent periods of high runoff.
No proﬁisioné are made in this Compact for credits for over-deliv-
eries nor for continuing debits for under-deliveries. As a practical

r

manner the water resources of the area are of such a magnitude, and

-t physical conditions -Limiting- storage facilities are such that com-= -

_.__.__“pletemutiliaatien—oﬂrthe—&ilee&ted—qpamtities-migh%—neverﬂbé—reachafr“‘h—“
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The allocations are of such Qagnitude'in rel&tfpn to these factors that
the Btates esgsentially will be unrestricted in the control and use of
thg water resources of the-Compact.area. The Compaét does, hdwevex,
protect against the possibility of either Stete en;roaching ufon the
rights of the other at some future time when maximum utilization could
be approached. (Theré is & distinct péasibilitj in this area that such
a condition might never occur). Or, in a period of extréme_drought, it
would provide an'eqpitéble distributioﬁ of a_}imited water supﬁly.

Subsection C is intended as a directive for determining annual
yield. . Appendix T attaéhed to these comments outlines procedures for
this purpose. " Present dePietions are small In relation to-the orig-.
insl yield and an oppoftunity exists to establish corrélations of
&Leld aﬁ,agreeé-tb;po;ﬁgsfin boéﬁ'sﬁates; .As ieyeloﬁmen;s oceur in ;
the future, it may be pecéssary to :éfiﬁe procedures and meke arrenge-
_meﬁts for the_co}iectiun.of additional basic data. It is.gntiqipated
that a technicél_advisory group will be availﬁble to the Commission
and will'deveiop gdequate procedﬁres.and make recommendations for |
the collgction'of necessary basic data as required for the proper

administration of the Compact.

* ARTICLE VI

Compact .

A. Each State mey 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

P ——————— the-parties—hereto—the—right—eor—pover-of-eminent
' domain in any manner whatsoever outside the borders
S of its oun Stata.

- P s - — e+ b . gy
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Comment

Depletion in annual yield of any sub-basin of the
Arkansas River Basin caused by the-operation of any
water storage reservoir either heretofore or here-
after constructed by the United States or any of its
agencles, instrumentalities or wards, or by a State,
political sub-division thereof, or any person or
persons shall be charged against the State in which
the yield therefrom ies utilized,

Each State shall ha.vc' the free and unrestricted right

to utilize the natural channcl of any stream within
the Arkansas River Basin for conveyesnce through the
other State of waters released from any water stor-
age reservoir for an intended dowrstream 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 remova.l equal to the transmission
losses,

This Article recognizes the posai‘bilities of specizl problcms arising

' and sets forth general prov1sions for ha.ndling somc of these problems.

In Su’bsection A, the Connm.ttee recognizes that storage capacity may

be construc'bed by one State in the .other and that the Compact creates no

‘bar to such construction. Each State, either mdividually or the two

S’ca.tes jointly, may construet, own a.nd operate for their needs water

storage reservoirs in e:Lther State.

Subsection B makes it quite clear that depletions resulting from

stora.ge constructed at any point in the Ba.sin Py thc United Sta;tes the -

Sta.tea or individuala sha.ll be cha.rged a.ge.i.nst the State in which the

benefits of the depletion are realized. Although the Compact is silent

as to what part the Commission might teke in the event that storage is

constructed in dne State for the benefit of the other State, it is the

view of the Committee that such matters would be worked out at State

level so long as the provisions of the Compact are complied with.

D
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Subsection_c allows sither State to use the channel ss a conveyor
to transport water from & structure in one state to.a point in the other
State where if cen be used. The only restriction is thst”a carfiage or
transmission 1oss will be charged against the State utilizing ‘the natural
chennel in the other State., The amount of such transmi551on loss will be

determined by the Compact Commission wheneyer the need arises.
: _ ;

ARTICLE VII

Compact
The States of Arkansas end Oklahoms. mut&slly agree to:

A. The principle of individual State effort to abate

man-mede pollution within each State's respective

- borders, and the continuing support of both States
in an active pollution abatement program,

B. fThe cooperation of the appropriate State agencies
in the States of Arkensas and Oklahoma to investi-
gate and abate sources of alleged interstate pollu-
tion within the Arkansaes River Basin; -

C. Enter into joint programs for the identification and
control of sources of pollution of the waters of the
Arkensas River and its tributaries which are of inter-
state significance,

D.: The principle that neither State may require the other
to provide water for the purpose of water quality con-
trol as a substitute for adeqpate waste treatment,

- E. Utilize the provisions of all Federal snd State water'
' pollution laws and to recognize such water quelity
standards as may be now or hereafter established under
the Federal Waeter Pollution Control Act in the resolu.-
tion of any pollution problems affecting the waters of
the Arkansas River Basin,

[l

Comment r

The States recognize that there is no serious interstate pollution

problem in the'Basin at present; and that the States are obligated to

o maintaln &deguate water qualitxwin-the Apkansas~R1v§r"B&&in-thrcugh:ﬂ:::
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whatever means is availahle to them. An important provision is that

neither State may require the other.to provide water for the purpose

of water quallty control as a suhstitute for adequate waste tréatment.

" Through sctive poliution dbatement programs the States hoPa to
- avold the ccnflict over future problems, but have provided that,.if
necessary, they mey ufilize the provisions of the Federal Water Pol-

lution Control Act in cases which cannot be resolved within the pro-

Y e

visions of the Compact.

ARTICLE VIIT
Compact

A. There is hereby created an interstate edministra.-

tive agency to be known as the "Arkanses-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 suthorized to meke such appoint-
ments, is hereby requested to designate a Commis-
sioner and an aliternate représenting the United
States. The Federal Commissioner, if one be desig-

. nated, shall bé the Chalrman and presiding officer
of the Commission, but shell not have the right %o
vote in any of the dellberations of the Commissxon.

B. One Arkansas Commissioner shall “be the Director of
' ‘the Arkansas Soil end Water Conservation Commission,
or such other agency as mey be hereafter responsible
for administering water law in the State. The other
two Commissioners shall reside in the Arkansas River
drainage area in the State of Arkansas 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 _

tour (&) years, respectively.




CI

(3) The third chosen by thé'%wd'érbitrators-

One Oklahoma Cormissioner shall be the Director of the
Oklahome Water Resources Board, or such other agency as
may be hereafter responsible for adninistering water

lay in the State. The other two Commissioners shall
reside within the Arkansas River drainege area in the
State of Oklahoms and shall be eppointed by the Gdvernor,
by and with the sdvice and consent of the Senate, to
four-year staggered terms, with the first two Commis-
loners being appointed simultaneously to terms of two (2)
and four (4) yesrs, respectively. ‘

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 quorum. In taking any Cammission‘action,

- each signatory State shall hav& a single voie repre-

senting the majority 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 Commissioners of either State may, upon written
request .to the Chairman, submit the question to arbi-
tration.. Arbitration shall not be campulsory, but on

~the event of arbitration; there shall be three arbl.

trators:

(1) One named by resolution duly adopted by the
Arkansas Soil and Water Conservation Commis-
8ion, 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 Resourcés.Board, or such other
State egency as may be hereafter responsible
for administering water law in the State of
Oklshoma; and . . . K T

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 salaries and pérsonal expenses of each Commissioper

shall be paid by the Government which he represents.

AXIother expenses-whith—are-incurred*by‘ﬁhE‘Cﬁmmisﬁirﬁr‘T_‘__“
incident to the administration of this Compact shall be

___hnrne.ﬂqpally_hx_the;tnn_States_and_shall;he_paid;hy_the__"____
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Commission out of the "Arkansas-Oklahoma Arkansas River
Compact Fupd," initiated and maintained as provided in
Article IX(Bs(B) 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 manner 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 e gualified independent
public eccountant at regulsr 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 availability of funds adequate to
meet the same. '

Comment

This Article crea.t'ee the administrative agency which will admin-
1ster the terms of this Compact after it becomes effective through
re:!:iflca.tlon ‘Dy the Sta.tes and. e.pproval by the Congress The provi-r
sions are simildr to those adopted in a number of other interstate
stream compacts. | |

The Afticle provides for fhree members for each ef- the signatory
States as Commission members snd staggers the terms of those members in
order to insure scme c‘iegree of eontinuity in its membership.

Subsection D defines & guorum and provides that each State shall
'heve only one vote which represents the ma,}ority decis:.on of each State
in conducting 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 extreme

concern to one of the States requires such action,
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-Subsection F sets forth ﬁhe'procedure for paying the 'salaries and
expenses of the Commissioners and costs ihcprred 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 flexl_

_ bility of operation. It also provides for auditing procedures and

the report of such audit. !

ARTICLE IX
Compact : o . -
"A. The Commission shall have the power to:

(l) Employ such engineering, legal, clerical and
other personnel ss5.in its judgment may be heces-
sary for the performance of its functions under
this Compact;

(2)  Enter into contracts ‘with appropriate State or

. " Pederal agencies for the collection, correlation,
and presentation of factual data, for the main-
tenance of records and for the preparation of
reports;

{(3) Establish A malntain an’ office for the conduct
of its affairs

(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 either
State, but shall be -subject to the provisions ..
hereof and to the rules and reguletions of the
Commission; provided, however, all rules and
regulations of the Commission shall be Filed
with the Secretary of State of the signatory
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 policy, for the storage and release. of




water from reservoirs, both existing and future
within the Arkansas River Basin, for the purpose
of assuring their operation in the best interests
of the States and the United States;

" (7) Hold hearings and compel the attendance of wit-

. nesses for the purpose of taking testimony 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 reguest by the Commission or any other inter-
ested 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. Any hearing held for the
promulgation and issuance of orders shall be in
the county and State of the sub.ject matter of said
hearing;

(8) Make and file official certified copies 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 Jurisdlction"'
over the subject matter. Findings 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-
ations, or reports by the Commission shall not be
. & condition precedent to instituting or maintaining
any action or proceeding of any kind by a signatory
State in any court, or before any tribu.na.l agency
or officer, for the protection of any rlght under
this Compact or for the enforcement of any of its

~ provisions;

(9 Secu.re from the hedd of any department or- agency

" . of the- Federal or State govermment Such informa-
tion, suggestions, estimates and statistics as
it may need or believe to be useful for carrying
out its functions and as may be avallable to or
procurable by the deparitment or agency to which
the request is addressed;

(10) Print or otherwise reproduce and distribute all
of its proceedings and reports; and

(11) Accept, for the purposes of this Compact, any and
all private donations and gifts dnd Federal grants———

-

of money . i S . . s
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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 administration
of this Compact;’ g o

(2) Collect, snalyze end report on datas as to stresm
Tlows, water quality, ennual yields and such other
information as is necessary for the proper admin-
istration of this Compact;

(3) Continue research for developing methods of deter-
. mining total basin yields;

(4) Perform all other function¥ required of it by the
Compact and do all things necessary, proper or
convenient in the performance of its duties there-
under;

(5) Esteblish end meintain the "Arkansas-Oklehoma
Arkansas River Compact Fund," consisting of eny
and all funds recelved by the Commission under

- the authority of this Compact and deposited in
one or more banks qualifying for the deposif of.

‘public funds of the signatory States;

(6) Prepare and submit an anaual 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 Qklshoma an annual budget
covering the anticipated expenses of the Commission

. for the following fiscal year; and-

(8) Make available to the Governor or any State agency -
of either State or ta any authorized representative
of the United States, upon request, any information
within its possession.

Comment

Article IX sets forth the powers and duties of the administrative

. CommissiOanmIt_p;DMidEﬂ_ihé_ﬂOmmiéSiQD_Hith_the_n&Qﬂss&ry_latitude_agd_____u

flexibility for carrying out the brovisions end purposes of the Compact.

——
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Suhsection A enumerates the powers of the Commission while Subsec-
tion B sets out certein specific duties of the GCommission. Other duties
not specifically stated in Subsection B are implied in the inherent ﬁowers
granted in Subsection A. | *

Subsectlon A(2) enables the CQmmission to obtaln data which is im-

portant to the Commission's work and flndlngs. Most of the dets useful

~to the Comnission will he gathered by other agencies. However, there

could bé times when necessary engineering or other data is not gathered
by any other agency, and 1t might be ﬁesirabfé for the Commission to
collect the data, |

Subsection A(6) gives the Commission the power to cdoéerate directly
and closely with.Federal agencies in its administrative activities as
they ;é;ate to interstate phases of projgct_ppe;atioq._ Thia'supsgcyiog_
deals wiﬁh all types of sébragé'and release of water whether it is undef

Féderal or State control. Essehtially it gives thé Commission the power

_to manage tMe water resources of the Basin in the best possible manner.

In Subsection A(9) "secure" means that the Commission mey obtain
information, of whatever nature, by request or purchase if necessary,

and is not intended to infer that the Commission will have the'power

-to obtain such information by adverse means from any agency or such-

infbiﬁation aé"aﬁy.aéenéyfis préﬁéhfed ﬁy léﬁ'frqm féléésing;' Tt ié
not the intent of the subsection that the Commission shall compete with
other data collecting agencies of either State or Federal government,
but rather that the Commission will utilize these avallable sources to

the extent possible, It is necessary this Cormission be given autﬁor-

ity teo do such work when it is not able to obtain needed information

. from other agencies due to ‘budget or personnel limitatlons.'

T S ]
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Subsections B(6) and (T)‘provide for annual reports and annual
budgets to be submitted %o the'respective Governors of the signatofy
States and to the President of the United States, but oets no date
for the submission of these reports. Therefore, it is incumbent upon

" the Compact Commission to set such a date in the rules and regulations
:of the . commission. ,This provides some flexibility in the preparation

of thé ennual report permitting the date to be changed if and when it

should become necessary,

—

ML other subsections are self-explanatory.

ARTICLE X

Compact

A. The provisions hereof shall -remain in full force and
L effect until changed or amended by unanimous action
of the States acting through their Coimissioners and
until such changes are ratified by the legislatures

of the respective States and consented to by the
Congress of the United Statés in the same manner as

this Compact is required to be ratified to become
'feffEctive

B. This Compact may be termineted at any time by the
appropriate action of the legislature of both sigs .
natory States.

C. *In the event of.amendment or termination of the

Compact, all rights established under the Compact
shall continue unlmpaired

Comment
This Article affirms the rather obvious fact that no action can be
taken to modify the provisions of ‘the Compact without unanimous actlon

of the States and until the chenges are ratified by the legislatures

.______and,tha_Congnessn_—lt—also_;ecognizes-the*xight_to_terminatﬁ by the

oppropriate action of the States, apd. the protection of vested rights

- o —— il A, il '}

e e -n~fhe caSEMof~such*an evenu.
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ARTICLE XTI
Compact
Nothing in this Compactu shall be deemed:
A. To impair or affect the powers, rights or obligations
of the United States, or those claiming under its su-
thority in, over and to the waters of the Arkansas
River Basin; e
B. To interfere with or impair 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 with its oblige-
tions under this Conpact.
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, aa,théy.apply to the Arkenses River Baain;:_
It clearly states that the Compact is pot‘intended_to-interfere
with or imﬁair 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 competént jurisdiction, all other provisions .
and applications of. this Compact’ shall remsin in full force and- .
effect.

Comment:

This Article is self-explanatory.

Ly

ARTICLE XIIiI

Compact

T Ll ke ;.1tmshall_have been ratified: by the-ieglslature ofmeachauwﬁ- ré=
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Stete 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
signatory State is a party thereto. .

B. The States of Arkansas and Oklashoma mutually agree and
consent to be sued in the United States Distriet Court
" under the provisions of Public Law 87-830 as enacted
Qctober 15, 962 or as may bé thereafter amended.

(815 Notice of ratification by the legislature of each State
ghall. 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

" . of General Services of the United States, and-one_qf which shall be
foryarded to the Governor of each State. B =

DONE at the City of Tulsa _, State of
Qklahoma , this 3rd day of March , A.D.,
i9 72 . = - =

Comment
The Committee wishes to stress the importance of this Article. The
utilization of the water rescurces of this Basin is in large part depend-

ent upon storage facllitles. Regulatory works are needed to control and

to put the water to use. This area ia a single unit within a larger

area, the Arkansas-Red-White River Basins in which the pettern of devel-
opment has heen well established. It is now being and must in the future
be achieved largely 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 consent authority which 1s sought in this Article.

Ae ar@T&e%tce%—matter——however——shoui&—intefehyaerxigatien—arise—ouf—ef—-—-
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the Compact of its application in which the United States is an

indispensable pérty, no satisfactory solution can be reached unless

the United States is made a party thereto.

The members of the Arkansas-Oklahome Arkensas River Compact
Committee agree March 3, 1972, that the foregoing statement expresses
the intent of the Committee with regard to the draft of the Arkensas-

Oklahome Arkansas River Basin Compact dated November 25, 1969.

FOR ARKANSAS : ' FOR OKLAHOMA :

S. Keith/Jatkson Glade R. Kirkpatriek
Committée Member _ Committee Member

Milton Craig
ocmnittee Member ; Committee Member
(Alternate) . (Alternate)

Approved:

Trigg TwicHhell, Representative
United States of America

. Atfgst:

s, Secretary




ARKANSAS RIVER BASIN COMPACT '
ARKANSAS-OICLAHOMA
APPENDIX L - »
Conipgtaticn‘o.-f Annual Yield - . '
Ai't:i.cie It J -of the 'IArkansas River Compact - Arkansa:s'~0klaho;m
cescri‘ned "amnual yield," which is & term basic to the a.llocations
of this Compact 1t refers %o the ru.noff which would oceur from
any ‘specified ares under unaltered natura.l condition_s -~ i.e., where
there would be no arti.fici-a.ll man-made c'l.eplet;ons' of or additioxiia_ to
 the original supply and no regulation of that supply ‘
The only time 'I:h:.s could te mee.sured absclutely would be before
._ any facili‘f:iea to utilize, import or impound water were constru'ctéd-l
and before any of man' s activitles a.ltered ra.mfa.ll-runoff relati.ons.
La.nd mana.gement practn.ces , while poss_fbly signif.ica.nt f‘or come aress,
rare difficult to cva.],ua.t_e and wil.ll be disregarded, at this t;.me s in
-the- computc.ticns to mee.*b thc re;auiréments _fcr the ad.'minisiéra.tion'of
_this Coﬁpact. The accuracy of annual yield dejﬁéminations_ will be
'-'j'depécdect upon how accﬁracely c.epleticns 5 a.nd their ratio 1;.,0 total
wa.'beJ;' yield, can be computed. Fortuna.‘tely, présen‘i‘. depletions for
. most of 'bhe compa.ct .a.rea. arée small in rel&tlon to the original y:.eld
.a.nd untll such: time tha.t add:.t:.onal develcpmenta are made only'
reasonable estma‘tes will suffice to assure that terms of the Compact
are being met..
| ~Basicallyf_ the determinations that are required are as follows:
! _'CL)_the_lmea,Su.I:émen-t—e:e—eemputa-‘tri- on-— o-f—'bhe—aet&c.l—runef-f‘w-flrem—e&chr of——

" the several "sub-basins" as deflned by _the Compact for each water _ ___ .

— it o
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, ye’a;} (2) the computation of the correspondiﬁg total depletions
and/or. a'ccre_tions: in each of the respective _sub-baéi'ns ; (3) the sum
of items (1) end (2) £6 cbtain the "annual yield" for each basin;
end (4) multiply item (3) by 100 minus the .percent depletion a.llowed

. in Article IV of the Compact and (5) compute def:l.clency, 17 aay; by
comparing item () x-_:ith item (1). The'following_outlines_procedures

- for computing each of '.th.ese -:J.jzems . I .

Item 1. Reliable estimstes to meet this requirement can be
readily ma.de for the several sub-basins on the ‘.t;asia of the existing ;
_(1970) stream-—gaging stations.- (Eee figure 1 for loce.tion' of sta- |
tions). A1 of the larger streams draining from the State of Arkansas
into the SiI;ate of Oklshoma are gaged in or near the stateline, and ac-

: cepta.ble es‘hima.tes for the tota.l outflov from each sub-ba.sin ca.n be

| ma.de on the 'ba.sis of these records plus estima.‘bed flows from ungaged

"a.rea.s. |

The computation of actual runnff :from the Arkansas River Sub-ba.sin
- will need to take into accoun‘c 'both the inflow and outflow from. the |
area, This computation can be made by . a.pplication of the fcllov.aing

equation' : . . _ .
Yy [T 4 eyt QT
in which '

Qy = Total annual discharge originatmg from t’ne Arkansas River
Sub-Ba.sin.

Total annual discharge of the Arkansas River immedietely be-
. low the mouth of Lee Creek presently measured at Van Buren .
gaglng sta,tlon.

e
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o
=
1

- :QM = Total annual discharge of the Arkansas River- inmediately below

. the mouth of the Grand Neosho River, presently measured abt the -
Muskogee ga.gi.ng 'sta.tion. e

Total a.nnual discha.rge ‘of the Canadian River at Eufa.ula Dam,
presen‘bly measured st Whitefield gaging station.

Q = Tota.l annual outflow from the Illinois River Sub-‘ba.sm.

Q3‘ = Total ennual outflow from the Lee Creek Sub-bq.sm. .

Q. = Tota.l annual outflcm from the Poteau River Sufb-basin

Item 2 The total ‘annual deplet:.on in each su‘b-ba.sin will be the
sum of the following: : _ =
() Total stream diversions minus return flows,
" (b) .Depletions and/or accretions by major reservoirs.
(c) BEveporation losses from other than major reservoirs.
(d) Pumpage of grou.nd water from a.lluvium aquifers.
The follOW1ng comments relate to ea.ch of the s.'bove
__(a.) Relia.ble da.ta. on th:.s item a.re not genera.]_'l,y a.va’.ilable at
this t].me but will need to be’ firmed up as development of the area's

resources progresses. The pm.ne:l.pa.l items will be diversions for ir-

rlga.tion a.nd for municipal: and :.ndustrlal water supplies. In the case

' loi‘ small :.rrigs.tion uses, sa.tlsfactory estimates of consumption can be

made on bas:.s of Iacres_ and ty’pes of crops 1rriga.ted. Withdrawals for

municipal and industrial uses a.fe genera.lly available but estimates

' of return flows ma.y be nec:essa.ry So long ‘ag’ these diversmns a.re

sma.ll in rela.'t‘.ion to total ru.nofi‘ no h:Lgh deg:r:ee of accuracy will be _

-

required.

(b) Depletions caused by major reservoirs will probably be most

significant. Ehe depletion from such reservoirs for a given period

—

;?

M i

will be the d'iff‘ez.'-ence between inflow and outflow and can be deter-

mined from the followmg (a1l terms expressed in acre= feet) s

_._.._.-‘- s — it e i —
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The 1nflow , ]f e.t damsite' that would have occurred if reservoir

, had not been 1n place, can be. computed by the following:

I= 0+ AS+E+D-P+p, : R
in which
0 = Outflow as measured at gaging station below dam, oxr

from gate and splllwey ratings,
“AS

Change in storage volum‘e at beginning and end of peried.
P = Precipi'tetion on reservoir surface.

P = 'Runoff that would he.ve occurred from area covered by
reservoir, computed by & derived rainfall.-runoff factor,
¢ times P, or .cP.

B = Evapora.tion from reservoir surfe.c'e.

pos

D= Direct diversions from reservoir storage, not included
© in outflow, ‘séepage from reservoir may also be & factor
and, if not included in measuread outflow a3 at geg:l.ng
‘ sta:t'.ion below de.m, should 'be estimated. .
As the depletion is inflow minus outflow ) this can be written
I-0=-P+p-AS+E+D

- (c) Eveporatlon from- srnall lakes 3 such as those not deslgned

" for water sup'_ply, 1nc1uding flood -detention structures s fa.rm ponde ’

and recreation lakes, may be estlma.ted on basis of - average wa.ter

eur:t‘a.ce ares, a.nd a.ppropria.te deta from eva.pore.tion-pa.n records.

~ .
-

(d) Pumpe.ge from stream elluv:.ums may ca.use e:pprec:.able deP1e--:.

tions in stream fIow. This is not believed to be a factor at the

present (1969) time, but could conceivably be in the future Ffor some

stream reaches,

™

CONCLUSION .

The Arkansas River Compact Commission, with the assistance of =a

- Te—ciiinica]-_ ﬁ;d.visocy Group,. shoulgoi,mp;g&, as p_ art, o,f theu' annual
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-report mfomation on basin yields and depletions, Untll such tme

as availsble data revea.l tha.t alloca.t:.ons between the Sta.tea for any

" of the several Sub-'ba.siqs ie‘: in prospect of not being met, only gen-

eralized information will be adequate. As additionel developments

oceur, 'the Commission should take étePS to assure tﬁat.the'collection

of basic data will be adeq_ua.te to meet the needs of a.dministra.tlon

o As a minlmum, the Commission ahould req_uire the mstalla.tion of in-

strumenta.tion at such- new reservolrs as will permit accurate deter-
m:n.na.tion ‘of sub-bas:l.n ini‘low-outflow records.

Although &llocations are to. be based on annual yields ; o be
determined hy Decanber 31 of.each year, _current records will be re-
q_uired in the. event provisions of Artlcle V(B) need to be ‘met, i.e.,
the delivery of slxby‘ percent of current ru.noff bo mb.ke up a defi-
-c:.en_cy. l |

The. Commission should meke continuing studies of the hjdrology

- o'f'the Basin for im‘provemente or'expa.nsione in the collection of ]

ba.sic da.ta. as a.re needeﬁ. to meet the changing’ needa for the adminis-

tretion of the Compa.ct

PR
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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
Commission”" 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 & new Commissioner are received, the
Secretary shall promptly notify all other Commissioners of the name and address of the new
Comunissioner.

1.3  Each Commissioner shall advise the Commissior 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 Il
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 IV
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.

43  Emergency meetings of the Commission may be called by the Chairman at any

lime 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 likelibood 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 mestings. 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 shali 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:

m One named by resolution duly adopted by the Arkensas 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 responsibie 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 Commitiees;
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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:

(1)  The employment, appointment, promotion, demotion, disciplining or resignation
of a Commission employee or employees, members, advisers, or committee members.

(2)  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, clearty 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

*#** 5.1  There shall be the following standing committees:
(a)  Budget Committee;
(b)  Engineering Committee;
(c) Environmental and Natural Resources Committee;
(d)  Legal Committee,

*#% 52  The Committees shall have the following duties:

(a)  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.

(¢)  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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(@  The Legal Committee shall advise the Commission on all legal matters
that may be referred to it. :

53  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

71  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.

#£%¢ 72  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.

73 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 signafory states may
individually assume and carry-out the responsibility of transmitting the Commission's adopted
budget to that state's respective Governor.

ik 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
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Comumission, and the report of the audit shall be included in, and become a part of, the annual
report of the Commission.

7.5  Anup-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 VIl
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:
()  All findings of facts made by the Commission during the preceding year;
(c) Recommendations for actions by the signatory states;
(d)  Statements as to any cooperative studies made during the preceding year;
(¢  All data which the Commission deems pertinent;
() The budget for current and future years;
(g The most recent audit or financial statement of the Arkansas-Oklahoma
Arkansas River Compact Fund;
(h)  Name, address and phone number each Commissioner 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 shail 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.

E ARTICLE X
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HEARINGS BEFORE THE COMMISSION

) 10.1(A) As the Commission may determine and direct, the Comrnission 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 Comumission 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:

(a)  The application must be in writing and filed with the Chairman, with a
copy thereof being simultaneously furnished, by the applicant, to all
Commissioners.

()  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) shail 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:
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(a) A statement of the date, time, place, and nature of the hearing;

(b) A statement of the legal authority and jurisdiction under which the hearing
is to be held;

(c)  Areference 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:
()  Allpleadings, motions and intermediate rulings;
(b)  Evidence received or considered;
(c) 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 '
()  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 evidence. 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 substentially 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;
(d)  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.
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ARTICLE XTI
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 shail 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
qualify 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,
wkk* As amended at the annual meeting, September 27, 2012,
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FEDERAL AGENCIES /
MISCELLANEOUS

Division Engineer
Department of the Army
Southwest Division, COE
1114 Commerce Streel
Dallas, Texas 75242-0216

District Engineer
Department of the Army
Corps of Engineers

Little Rock District

P. O. Box 867

Little Rock, Arkansas 72203

Col. Richard Pratt, District Chief
Department of the Army

Corps of Engineers, Tulsa District
1645 South 101 East Avenue
Tulsa, Oklahoma 74128

U. S. Geological Survey, WRD
401 Hardin Road

Little Rock, Arkansas 72211
Phone: (501) 228-3600

Fax: (501) 228-3601

U. S. Geological Survey, WRD

Building 7, 2020 Northwest 66" Street

Oklahoma City, Oklahoma 73116

U. S. Fish and Wildlife Service
9041 . 21st
Tulsa, Oklahoma 74127

Gary O’Neill

State Conservationist
100 USDA
Stillwater, OK 74074
Office 405-742-1000
Fax: 405-742-1005

John Gage, Bureau of Reclamation
4149 Highline Boulevard, Suite 200
Oklahoma City, Oklahoma 73108

Bob Portiss, Director

Port of Catoosa

5350 Cimarron Road
Catoosa, Oklahoma 74105

Scott Robinson, Director
5201 Three Forks Road
P.O. Box 2819

Ft. Gibson, OK 74434

Waterways, ODOT
P. O. Box 660
Tulsa, Oklahoma 74101

State Conservationist
Arkansas NRCS

Room 3416 Federal Building
700 W. Capito}

Little Rock, Arkansas 72201
PH: 301-3100

Steve Filipek

Arkansas Game & Fish Commission
#2 Natural Resources Drive

Little Rock, Arkansas 72205

Dave Evans

US Fish and Wildlife Service
1500 Museum Road, Suite 105
Conway, AR 72032

(501) 223-6300

Terry Lamb

Hydrologic Information Services
3458 Heron Drive

Jacksonville Beach, Florida 32250



Jim Reese, Secretary

Oklahoma Department of Agriculture
2800 North Lincoln

Oklahoma City, OK 73015

PH: (405) 521-3864

FAX: (405) 521-4912

jim.reese@ag.ok.gov

Ezd Fite, Administrator

Oklahoma Scenic Rivers Commission
P.O. Box 292

Tahlequah, OK 74464

PH: (918)456-3251,

FAX: (918)456-8466
Ed.fite@osrc.ok.gov

John Sparkman, Cherokee Nation
P.O. Box 948

Tahlequah, OK 74465

(918) 458-5496

Mr. David Justice, Cherokee Nation
P.O. Box 948

Tahlequah, OK 74465

(918) 458-5496

Office of the Attorney General
313 N.E. 21st
Oklahoma City, Ok 73105



