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EXECUTIVE SUMMARY

Beneficial Use Monitoring Program Goal

The goal of the Beneficial Use Monitoring Program is to document beneficial use impairments,
identify impairment sources (if possible), detect water quality trends, provide needed information
for the WQS and facilitate the prioritization of pollution control activities.

The Beneficial Use Monitoring Program exists as a result of the vital economic and social
importance of Oklahoma’s lakes, streams, wetlands, and aquifers and the associated need for
their protection and management. The data contained in this report is scientifically defensible
and has been collected and analyzed following procedures outlined in Use Support Assessment
Protocols (USAP), developed by the Oklahoma Water Resources Board with input and
concurrence from Oklahoma’s other environmental agencies. Specifically, USAPs establish a
consistent method to determine if beneficial uses assigned for individual waters through
Oklahoma Water Quality Standards (WQS) are being supported. Legitimacy of data analyzed
following protocols other than those outlined in the USAP must be defended. If the BUMP report
indicates that a designated beneficial use is impaired, threatened, or otherwise compromised,
measures must be taken to mitigate or restore the water quality.

Traditionally, the State of Oklahoma has utilized numerous water monitoring programs
conducted by individual state and federal agencies. In general, each environmental agency
designs and implements its own program with only limited participation from with other state,
municipal, or federal entities. These programs collect information for a specific purpose or
project (e.g., development of Total Maximum Daily Loads, WQS process, lake trophic status
determination, water quality impact assessments from nonpoint and point source pollution,
stream flow measurement, assessment of best management practices, etc.). Therefore, the
information is specific to each project's data quality objectives (DQOs) and is often limited to a
very small geographic area.

To synchronize Oklahoma’s monitoring efforts related to water quality, the State Legislature
appropriated funds in 1998 to create the Beneficial Use Monitoring Program under the direction
of the Oklahoma Water Resources Board, who promulgates the WQS and WQS Implementation
Rules. The BUMP brings the OWRB’s overall water quality management program full circle.
From the promulgation of WQS, to permitting and enforcement of permits stemming from WQS-
established criteria, to non-point source controls—all agency water quality management
activities are intended to work in concert to restore, protect, and maintain designated beneficial
uses.

The specific objectives of the BUMP are to detect and quantify water quality trends, document
and quantify impairments of assigned beneficial uses, and identify pollution problems before
they become a pollution crisis. This report interprets current Oklahoma lake and stream data
collected as part of the comprehensive, long-term program, but also includes an assessment of
data collected through the Water Board’s volunteer water quality monitoring program, Oklahoma
Water Watch (OWW). As the program matures, the BUMP report is sure to become one of the
most important documents published annually in Oklahoma.
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BENEFICIAL USE MONITORING PROGRAM COMPONENTS

® Monitoring Rivers & Streams - The OWRB is currently monitoring approximately one
hundred thirty (130) stations on a monthly basis. These sites are segregated into two
discrete types of monitoring activities. The first monitoring activity is focusing on fixed station
monitoring on rivers and streams and the second monitoring activity focuses on a number of
sample stations whose location rotate on an annual basis. The two monitoring components
are explained below.
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+ Fixed Station Monitoring on Rivers & Streams - Fixed station monitoring is based
largely upon the sixty-seven (67) United States Geological Survey 8-digit hydrologic
unit code (HUC) basins present in Oklahoma. In general, at least one (1) sample
station was located in all of the HUC watersheds with the exception of some of the
smaller HUC watersheds adjacent to the state line or in a HUC that does not contain
a free flowing stream at some point during the year. After consultation with the other
state environmental agencies and over time the OWRB has identified one hundred
seventeen (117) fixed stations of which one hundred (100) are currently being
monitored.

¢ Rotating Station Monitoring on Rivers & Streams - Over the life of the BUMP,
rotational sampling has occurred on over two hundred twenty (220) stream
segments. Sample stations and variables monitored are based upon Oklahoma’s
303(d) list and input from other state environmental agencies on their monitoring
needs. Variables monitored as part of this program component are specific for each
stream segment monitored

e Fixed Station Load Monitoring — The OWRB is currently working with several partners
including the the USGS, US Army Corp of Engineers, Grand River Dam Authority, and
National Weather Service to conduct flow monitoring on all of our fixed station sites that are
not part of the Oklahoma/USGS Cooperative Gaging Network. This cooperative effort will
allow for loadings to be calculated, trends to be assessed statewide, and provide much
needed data for the Use Support Assessment process.

o Fixed Station Lakes Monitoring - Quarterly sampling (approximately once every 90 days)
of approximately 55-60 lakes annually is currently occurring. This represents approximately
a 40% increase in effort over historical BUMP Lake sampling efforts. In general, a minimum
of three stations per reservoir, representing the lacustrine zone, transitional zone, and
riverine zone are designated for sampling at each lake, with additional sites sampled as
needed. Additional water quality parameters and lake sites were added to the lake sampling
program beginning in 2001 to aid in making use support determinations.

e Fixed Station Groundwater Monitoring - Limited monitoring as part of this task has
occurred in the program. Results of monitoring are presented in this report. OWRB staff has
made recommendations in this report related to the scope and magnitude of groundwater
monitoring activities that the state should pursue in the future. Any proposed groundwater
monitoring efforts will be coordinated with the Oklahoma Department of Environmental
Quality (ODEQ) program.
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e |Intensive Investigation Sampling - Although no funding was made available for this
element of the program, it is important that waters identified as impaired be restored. If
routine monitoring identifies impairment, then an intensive study will be undertaken to
document the source of the impairment and recommend restorative actions if possible. This
task will not be conducted in year one or year two of the program, but thereafter, intensive
investigations will be conducted as warranted. If water bodies are not identified for intensive
study as part of this task, then monies will be reallocated to Tasks 1 and 3. Other entities
(i.e. tribal or governmental units outside of Oklahoma) are involved as circumstances dictate
or allow.

PROGRAM HISTORY/OVERVIEW

Sampling of the numerous lakes, streams, and rivers across this state was initiated in the
summer and fall of 1998. Lake sampling in connection with the Beneficial Use Monitoring
Program began in July of 1998. Sampling on numerous streams and rivers began in earnest in
November of the same year. The two sampling programs, one for lakes and one for streams
had separate starting dates for a number of reasons. First, the OWRB has been conducting a
lake-sampling program during the warmer summer months since 1990 as part of the Federal
Clean Lakes Program. This historical lake sampling program was funded through federal dollars
with the express purpose of determining lake trophic status. The trophic status of a reservoir
can range from oligotrophic (low biological productivity) to hyper-eutrophic (excessive biological
productivity). In general, the more productive a reservoir, the more water quality problems it is
likely to experience. Federal dollars to fund this trophic state assessment of our state’s lakes
were discontinued in 1994. At that time, the OWRB searched for other funding sources, and
through working with the Secretary of the Environment and the Oklahoma Conservation
Commission, the Water Board was able to obtain a one time federal 319 nonpoint source grant
to continue the lake trophic state assessment program. The OWRB subsequently initiated a
quarterly lake sampling program in the spring of 1998 and was able to roll the existing lake
program into the BUMP.

For streams, no such comprehensive, statewide sampling effort was ongoing at the time the
BUMP was funded. Because of this, the OWRB required a number of months to re-allocate staff
and implement a monitoring regime on streams. In addition, OWRB staff greatly desired input
from the other environmental agencies on the placement of stream monitoring stations. The
existence of a previous statewide stream-monitoring network greatly aided in sample site
selection. This historical ambient trend stream-monitoring network existed from 1975 until 1993
and was implemented by the Oklahoma State Health Department. Although this program did not
evaluate sample results through comparison with the WQS criteria or determine use support, it
did provide a framework upon which to build. The historical sampling network sampled streams
on a monthly basis from 1975-1986 and on a semi-annual basis from 1987-1993. Based upon
the historical program and input from other agencies, the OWRB has established an ambient
monitoring network of 100 active permanent stations with numerous rotational sites. Both the
permanent and rotational networks are evaluated annually to determine if any stations should
be dropped and others added. The Water Resources Board relies heavily on the other state and
federal agencies for input into this process. With continued funding it is the desire of BUMP staff
to increase the number of permanent sites to 120 to more effectively monitor our stream
resources. In addition, monitoring personnel with the OWRB work closely with the other state
environmental agencies to avoid duplication of sampling effort (i.e. the Oklahoma Conservation
Commission rotating and data gaps sampling initiatives), except on a very limited basis for
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quality assurance purposes. A very small number of sites that are duplicative in nature do allow
for the comparison of results between sampling programs to ensure that sampling protocols and
the Use Support Assessment Protocols (USAP - described below) are working effectively and
that decisions on support status are being made in a consistent manner.

The OWRB has developed Use Support Assessment Protocols (USAP) for lakes and streams,
which are essential if the state is to be consistent in identifying waters that are not meeting their
assigned beneficial uses or are threatened. The Water Resources Board has incorporated the
USAP into Oklahoma Administrative Code (OAC) 785:46 to ensure that consistent
determinations for impairments are made by the all of the monitoring agencies.

The state must follow consistent procedures for listing waters as impaired. Using the
OWRB Use Support Assessment Protocols, it was possible for OWRB staff to assess
whether threats or impairments are present in our waterways. With continued funding,
identification of impaired waters will be accomplished on additional waters.

Results of Stream Sampling Efforts

It is essential that Oklahoma quantify impacts in a comprehensive and scientific manner and
look for trends in water quality to identify waters that are not meeting their assigned beneficial
uses. As a state, we must manage our water resources effectively and direct money to areas in
most need of protection or remediation to ensure that we continue to have good quality and
sufficient quantity of water to meet our needs well into the 21st century. Comprehensive
statewide data sets on rivers and streams for accurately assessing beneficial use impairments
has not existed since 1993. With the implementation of monitoring on a large scale in October
of 1998, this is no longer the case. With the availability of data, it is the desire of the Oklahoma
Water Resources Board to provide the legislature and professional water managers with a
comprehensive and up-to-date document for their review and approval. Administrative and
Technical staff at the OWRB look forward to conducting the Beneficial Use Monitoring Program
far into the future and providing the state of Oklahoma with the information it needs to make
informed decisions that allow us to effectively manage our precious water resources.

The BUMP permanent ambient trend stream monitoring sites and their associated beneficial
uses are listed in Table 1. Beneficial uses that are not being met are shown in RED. Listed
next to the support code indicating that the beneficial use was not being met is the variable code
which indicates which water quality variable violated the WQS criteria. It is apparent that an
inordinate number of water bodies are deemed impaired due to their exceedance of the turbidity
standard of 10 or 50 nephelometric turbidity units (NTU). The WQS states that turbidity
standards only apply during seasonal base flow conditions. In other words, the criteria should
not be applied where normal in-stream conditions exceed the WQS due to natural processes
from a high-flow event. Several “quick” methods are available to assist in the determination of
seasonal base flow including the existence of a periphyton line and visual estimation of the
degree of flow. However, to reliably determine base flow, a measurement of stream discharge
at the time of sampling is needed. This measurement when used in concert with the “quick”
methods described above will give a reliable indication of whether the stream is at, below, or
above seasonal base flow conditions. Because the BUMP network encompasses the state’s
large rivers and streams, discharge is often obtained by comparing stream stage to a
continuously updated rating curve. Due to the intense nature of establishing a reliable rating
curve, rated discharges are often provisional for a number of months. Therefore, the
determination of the previous year's base flow and consequently eligible turbidity values are

>
(14
<
=
=
>
n
L
=
[
>
)
LU
x
1]

OKLAHOMA'S BENEFICIAL USE MONITORING PROGRAM — STREAM SAMPLING, 2004-2005 DRAFT REPORT
=XVl =




also provisional at the publication of this report. As of the beginning of 2002, the OWRB was
gaging all but 4 permanent station locations. Where permanent water-quality monitoring stations
were located near a United States Geological Survey (USGS) stream-flow monitoring station,
the information collected by USGS is used to determine if a high-flow event exceeding seasonal
base flow had occurred at the time of sampling.

Table 1. Permanent Ambient Trend Monitoring Stations and their Beneficial Use Support Status.

STATION NAME FWP PBCR PPWS AG AES
ARKANSAS RIVER, US 64, MOFFETT S NS (8) S S NT
ARKANSAS RIVER, SH 104, HASKELL S S N/A NS (10) NT
ARKANSAS RIVER, SH 18, RALSTON NS (5) NS (8) S S NT
ARKANSAS RIVER, SH 97, SAND SPRINGS S S N/A S NT
ARKANSAS RIVER, US 62, MUSKOGEE NS (3) NS (8) N/A S NT
ARKANSAS RIVER, US 64, BixBY S NS (6, 7, 8) N/A S NT
BARREN FORK, SH 51, ELDON S NS (8) S S NS (14)
BEAVER RIVER, OFF US 64, GUYMON S NS (6, 7, 8) S S NT
BEAVER RIVER, US 83, TURPIN S NS (6, 7, 8) N/A NS (10, 11) NT
BEAVER RIVER, SH 23, BEAVER S NS (6, 8) N/A NS (10, 11) NT
BEAVER RIVER, US 283, LAVERNE S NS (8) N/A S NT
BEAVER RIVER, CR N1650, GATE S NS (6, 8) N/A NS (10, 11) NT
BEAVER RIVER, US 183, FORT SUPPLY S NS (8) N/A S NT
BiG CABIN CREEK, OFF US 69, BIG CABIN S NS (7, 8) S PS (12) NT
BIRD CREEK, SH 266, PORT OF CATOOSA NS (5) NS (6, 8) S S NT
BLACK BEAR CREEK, SH 18, PAWNEE NS (5) NS (6, 8) S S NT
BLUE RIVER, US 70, DURANT S NS (8) S S NT
BRUSHY CREEK, OFF US 270, HAILEYVILLE NS (1, 3, 5) NS (8) S S NT
CANADIAN RIVER, SH 2, WHITEFIELD S S S S NT
CANADIAN RIVER, US 183, TALOGA PS (5) NS (8) N/A NS (10, 11) NT
CANADIAN RIVER, US 270, CALVIN PS (5) NS (8) S PS (12) T(17)
CANADIAN RIVER, US 377, KONAWA NS (3,5) NS (8) S NS (10) T(17)
CANADIAN RIVER, US 66, BRIDGEPORT NS (5) NS (8) N/A S NT
CANADIAN RIVER, US 77, PURCELL PS (5) N/A N/A S T(17)
CANEY CREEK, OFF SH 100, BARBER S S S S NT
CANEY RIVER, OFF US 75, RAMONA NS (3, 5) NS (8) S S NT
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STATION NAME FWP PBCR PPWS AG AES

CHICKASKIA RIVER, US 177, BLACKWELL NS (3, 5) NS (6, 8) S S NT
CIMARRON RIVER, OFF SH 8, NEAR AMES (ORIENTA) PS (5) NS (6, 7, 8) N/A NS (10, 11, 12) NT
CIMARRON RIVER, SH 34, BUFFALO S NS (6, 7, 8) N/A NS (10) NT
CIMARRON RIVER, SH 99, OILTON NS (5) NS (6, 8) N/A S NT
CIMARRON RIVER, US 77, GUTHRIE PS (5) NS (6, 8) N/A S NT
CIMARRON RIVER, US 81, DOVER PS (5) NS (7, 8) N/A NS (10) NT
CIMARRON RIVER, OFF US 64, MOCANE S NS (6, 8) S NS (10, 11) NT
CIMARRON RIVER, SH 33, RIPLEY NS (5) NS (8) N/A S NT
CIMARRON RIVER, US 281, NEAR WAYNOKA NS (16) N/A NS (10, 11) NT
CLEAR BOGGY CREEK, OFF US 69, CANEY NS (3, 5) NS (6, 8) S S NT
DEeepP FORK RIVER, OFF SH 16, BEGGS NS (3, 5) NS (8) S S NT
Deep FORK RIVER, US 377, STROUD NS (3, 5) NS (8) PS (9) S NT
EAST CACHE CREEK, SH 53, WALTERS NS (5) NS (6, 7, 8) S S NT
ELK CREEK, OFF US 183, HOBART NS (5) NS (6, 8) S S NT
ELK RIVER, SH 43, TIFr CiTY (MO) S NS (8) S S NT
ELM FORK RIVER, SH 9, MANGUM S NS (6, 7, 8) S S NT
FLINT CREEK, US 412, FLINT S NS (8) S S NS (14)
FOURCHE-MALINE CREEK, OFF US 270, RED OAK NS (1, 3) NS (8) S S NT
GLOVER RIVER, SH 3, GLOVER NS (1, 3, 5) NS (8) S S NT
HONEY CREEK, OFF SH 25, GROVE S NS (8) S S T (15)
ILLINOIS RIVER, US 59, WATTS PS (5) NS (8) S S NS (14)
ILLINOIS RIVER, US 62, TAHLEQUAH S S S S NS (14)
KIAMICHI RIVER, OFF US 271, TUSKAHOMA NS (2, 3) S S S NT
KiaMICHI RIVER, SH 63, BIG CEDAR NS (3, 4) NS (8) S S NT
KIAMICHI RIVER, US 271, ANTLERS NS (2, 3) NS (8) S S NT
KiAMICHI RIVER, SH 109, FORT TOWSON PS (5) NS (8) S S NT
LEe CREEK, SH 101, SHORT S NS (8) S S S
LITTLE RIVER, OFF SH 3, CLouDY NS (3, 5) NS (8) S S NT
LITTLE RIVER, OFF US 70, NEAR HOLLY CREEK NS (1, 5) S S NT
LITTLE RIVER, SH 56, SASAKWA NS (3, 5) NS (8) S S NT
MOUNTAIN FORK, SH 4, SMITHVILLE NS (2, 3, 5) S S S NS (14)
MOUNTAIN FORK, US 70, EAGLETOWN NS (2, 3) NS (8) S S NT
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STATION NAME FWP PBCR PPWS AG AES
Mub CREEK, SH 32, COURTNEY NS (1, 5) NS (8) S S NT
MubppY BoGGy CREEK, US 70, UNGER NS (3, 5) NS (6, 8) S S NT
MubppY BoGGgY CREEK, US 69, ATOKA NS (1, 3, 5) NS (6, 8) S S NT
NEOSHO RIVER, OFF US 66, COMMERCE NS (3, 5) S S S NT
NEOSHO RIVER, OFF SH 137, CONNOR BRIDGE PS (5) S S S NT
NEOSHO RIVER, SH 82, LANGLEY S S S S NT
NEOSHO RIVER, US 412, CHOUTEAU S S S S NT
NORTH CANADIAN RIVER, IND. NAT. TPK., DUSTIN NS (3, 5) NS (6, 8) S S NT
NORTH CANADIAN RIVER, SH 3E, SHAWNEE NS (3, 4, 5) NS (8) N/A S T(13,17)
NORTH CANADIAN RIVER, OFF US 62, HARRAH PS (5) NS (6, 8) N/A S T (13,17)
NORTH CANADIAN RIVER, US 270, WATONGA S NS (6, 7, 8) S S NT
NORTH CANADIAN RIVER, US 281, SEILING PS (5) NS (8) S S NT
NORTH CANADIAN RIVER, US 75, WETUMKA NS (3, 5) NS (6, 8) S S T (13,17)
NORTH CANADIAN RIVER, US 412, WOODWARD S NS (8) N/A S NT
NORTH CANADIAN RIVER, US 81, EL RENO S NS (8) S S NT
NORTH FORK OF THE RED RIVER, US 62, HEADRICK S NS (8) S NS (10, 11) T(17)
NORTH FORK OF THE RED RIVER, SH 34, CARTER S NS (8) S S NT
POTEAU RIVER, OFF SH 112, POCOLA NS (3, 5) NS (8) S S NT
POTEAU RIVER, US 59, HEAVENER S S S S NT
RED RIVER, SH 79, WAURIKA NS (5) NS (8) S NS (10, 11, 12) NT
RED RIVER, US 183, DAVIDSON NS (3, 5) NS (6, 8) N/A NS (10, 11, 12) T(17)
RED RIVER, US 259, HARRIS PS (5) S S S NT
RED RIVER, US 271, HuGo PS (5) NS (8) S NS (10, 11) NT
RED RIVER, US 81, TERRAL NS (5) NS (8) S NS (11, 12) NT
SAGER CREEK, OFF US 412, WEST SILOAM SPRINGS S NS (8) PS (nitrates) S T (13, 15)
SALT FORK OF THE ARKANSAS, SH 58, INGERSOLL NS (5) NS (6, 7, 8) S S NT
SALT FORK OF THE ARKANSAS, US 77, TONKAWA NS (5) NS (8) S S NT
SALT FORK OF THE RED RIVER, SH 34, MANGUM S NS (8) S S NT
SALT FORK OF THE RED RIVER, OFF US 283, ELMER NS (3) NS (6, 8) S PS (11) NT
SANDY CREEK, SH 6, ELDORADO NS (2, 3, 5) N/A N/A NS (10, 11, 12) NT
SKELETON CREEK, SH 74, LOVELL NS (5) NS (6, 8) S S NT
SPRING CREEK, OFF US 412, MURPHY S S S S NT
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STATION NAME FWP PBCR PPWS AG AES
SPRING RIVER, OFF SH 137, QUAPAW NS (2. 3, 5) NS (8) S S NT
VERDIGRIS RIVER, US 412, INOLA NS (3, 5) NS (8) S S NT
VERDIGRIS RIVER, SH 10, LENEPAH NS (3, 5) NS (8) S S NT
VERDIGRIS RIVER, SH 20, KEETONVILLE PS (5) NS (8) S S NT
VERDIGRIS RIVER, SH 51, WAGONER NS (2, 3, 5) NS (8) S S NT
WASHITA RIVER, OFF SH 19, ALEX NS (5) NS (6, 8) S S NT
WASHITA RIVER, SH 152, CORDELL NS (5) NS (6, 7, 8) S S T (17)
WASHITA RIVER, SH 19, PAULS VALLEY NS (5) NS (8) S S NT
WASHITA RIVER, SH 33, HAMMON PS (5) NS (6, 7, 8) S S NT
WASHITA RIVER, US 177, DURWOOD NS (5) NS (6, 8) S S NT
WASHITA RIVER, US 281, ANADARKO NS (5) NS (6, 8) S S NT
WEST CACHE CREEK, SH 5B, TAYLOR NS (5) NS (6, 7, 8) S PS (11) NT
WoLF CREEK, OFF US 270, FORT SupPpLY S NS (8) S S NT

ASSIGNED WQS BENEFICIAL USES

FWP = FisH & WILDLIFE PROPAGATION PBCR = PRIMARY BODY CONTACT RECREATION
PPWS = PusBLIC AND PRIVATE WATER SUPPLY AG = AGRICULTURE
AES = AESTHETICS
SUPPORT CODES
S—FULLY SUPPORTING PS—PARTIALLY SUPPORTING NS—NOT SUPPORTING
N/A—NoOT APPLICABLE NT-NOT THREATENED (NUTRIENTS) T-THREATENED (NUTRIENTS)
WATER QUALITY VARIABLES

1—DISSOLVED OXYGEN 2—METALS (ACUTE) 3—METALS (CHRONIC)
4—pPH 5—TURBIDITY 6—FECAL COLIFORM
7— ESCHERICHIA COLI 8— ENTEROCOCCI 9—METALS
10— TOTAL DISSOLVED SOLIDS 11— CHLORIDES 12— SULFATES
13— TOTAL PHOSPHORUS (TP) 14—TP OK ScENIC RIVER CRITERION 15— NITRITE + NITRATE
16—BIOCRITERIA 17—SESTONIC CHLOROPHYLLL-A (TSI)
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INTRODUCTION

Protecting Oklahoma’s valuable water resources is essential to maintaining the quality of life for
all Oklahomans. Used for a myriad of purposes—such as irrigation, hydropower, public/private
water supply, navigation, and a variety of recreational activities—the state’s surface and
groundwaters provide enormous benefits to Oklahoma from both an economic and recreational
standpoint.

The National Recreation Lakes Study Commission (NRLSC) estimates that 32,100 people in
Oklahoma are employed in support of activities related to our numerous man-made lakes. Also
according to the NRLSC, 18,718,000 visitor days are spent on Oklahoma lakes each year and
recreation in and around these lakes contributes approximately $2.2 billion each year to
Oklahoma’s economy. Of additional value are the recreational benefits associated with our
smaller municipal/watershed projects, Oklahoma Department of Wildlife lakes, and rivers and
streams throughout the state, which infuse millions into state coffers through fishing, hunting,
camping and related activities. (In 1987, the Oklahoma Comprehensive Outdoor Recreation
Plan estimated that approximately $10.7 million was realized through camping and $15.2 million
through hunting/fishing.’) According to a 2001 federal study, fishing activities alone contribute
$476,019 dollars to Oklahoma’s economy, not including the substantial ancillary costs
associated with that extremely popular sport.2

In addition to surface waters, abundant groundwaters also fuel the state’s economy serving as
supply for thousands municipalities, rural water districts, industrial facilities, and agricultural
operations. According to the 1995 update of the Oklahoma Comprehensive Water Plan,
groundwater represents the primary water supply for approximately 300 cities and towns and
comprises 60 percent of the total water used in the state each year.3 Groundwater resources
also supply approximately 90 percent of the state’s irrigation needs.

Oklahoma works to protect and manage its water resources through a number of initiatives, with
the Oklahoma Water Quality Standards (WQS) serving as the cornerstone of the state’s water
quality management programs. The Oklahoma Water Resources Board (OWRB) is designated
by state statute as the agency responsible for promulgating water quality standards and
developing or assisting the other environmental agencies with implementation framework. State
agencies are responsible for implementing the WQS as outlined by the OWRB through
development of Implementation plans. Protecting our waters is a cooperative effort between
many state agencies and because the WQS are utilized by all agencies and represent a
melding of both science and policy, they are an ideal mechanism to assess the effectiveness of
our diverse water quality management activities.

The WQS are housed in OAC 785:45 and consist of three main components: beneficial uses,
criteria to protect beneficial uses, and anantidegradation policy. An additional component, which
is not directly part of the WQS but necessary to water resource protection, is a monitoring
program. A monitoring program is required in order to ensure that beneficial uses are

' Oklahoma Statewide Comprehensive Outdoor Recreation Plan (SCORP), 1987.

%2 U.S. Department of Interior, Fish and Wildlife Service, and U.S. Department of Commerce, U.S. Census Bureau.
2001 National Survey of Fishing, Hunting, and Wildlife-Associated Recreation.

® Oklahoma Water Resources Board, Update of the Oklahoma Comprehensive Water Plan, 1995.
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maintained and protected. If uses are not being maintained, the cause of that impairment must
be identified and restoration activities should be implemented to improve water quality such that
it can meet it's assigned beneficial uses.

All state agencies are currently required to implement Oklahoma’s Water Quality Standards
within the scope of their jurisdiction through the development of an Implementation Plan specific
for their agency. This process, called WQS Implementation, allows the WQS to be utilized by
other state agencies in the performance of their regulatory (statutory) responsibilities to manage
water quality or to facilitate best management practice initiatives.

In the late 1990’s, the need for a protocol to determine beneficial use impairment was identified,
which would facilitate state agencies in directing their time and money to the areas in most need
of protection or remediation. The OWRB working in close concert with other state
environmental agencies and other concerned parties developed Use Support Assessment
Protocols (USAP) to be used by all parties for assessing if a water was meeting it's assigned
beneficial uses. In addition, protocols were developed which could be coupled with a trend
monitoring system to detect threatened waters before they become seriously impaired. Data
collection efforts connected with protocol development and/or implementation also serves a vital
purpose in refining numerical criteria currently included in the WQS and in developing
appropriate numerical and narrative criteria for future WQS documents. It is essential that our
waters meet their assigned uses and that WQS implementation protocols are appropriate.
Please see APPENDIX A for the applicable Oklahoma Administrative Code OAC 785:46 related
to the USAP. Final approval of the USAP occurred in 2000 and the OWRB has constantly
worked to refine the existing protocols and pursue the addition or modification of USAP
protocols to further enhance its utility and effectiveness.

Work to be performed towards development and implementation of the critical fourth component
of the WQS program, monitoring, is the subject of this report. All sampling activities described
and conducted as part of this program were consistent with the Oklahoma USAP. It is also
important to note that they are consistent with Environmental Protection Agency (EPA) reporting
requirements for the “Integrated Water Quality Monitoring and Assessment Report”, §319
Nonpoint Source (NPS) Assessment, and the §314 Lake Water Quality Assessment (LWQA).

BACKGROUND & PROBLEM DEFINITION

The State of Oklahoma has historically had numerous monitoring programs conducted by
several state and federal agencies. In general, each environmental agency conducts their
monitoring programs with some degree of integration and coordination with other state,
municipal, or federal programs. Most water quality monitoring programs in Oklahoma are
designed and implemented by each agency to collect information for one specific purpose or
project (i.e. development of Total Maximum Daily Loads, WQS process, lake trophic status
determination, water quality impacts from point source dischargers, stream flow measurements,
document success of best management practices, etc.). Information of this type is very specific
to each individual project's data quality objectives (DQOs) and is often limited to a very small
geographic area. This document describes sampling activities the OWRB has historically
conducted on lakes and efforts that are currently on going on lakes and streams across
Oklahoma as part of a comprehensive, long-term, statewide Beneficial Use Monitoring Program
(BUMP). The goal of the BUMP is to detect and quantify water quality trends, document and
quantify impairments of assigned beneficial uses, and identify pollution problems before they
become a pollution crisis.
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BENEFICIAL USE MONITORING PROGRAM (BUMP) OVERVIEW

The overall goal of the Beneficial Use Monitoring Program is to document beneficial use
impairments, identify impairment sources (if possible), detect water quality trends, provide
needed information for the WQS, and facilitate the prioritization of pollution control activities.

BENEFICIAL USE MONITORING PROGRAM COMPONENTS

® Monitoring Rivers & Streams - The OWRB is currently monitoring approximately one
hundred thirty (130) stations on a monthly basis. These sites are segregated into two
discrete types of monitoring activities. The first monitoring activity is focusing on fixed station
monitoring on rivers and streams and the second monitoring activity focuses on a number of
sample stations whose locations rotate on an annual basis. The two monitoring components
are explained below.

+ Fixed Station Monitoring on Rivers & Streams - Fixed station monitoring is based
largely upon the sixty-seven (67) United States Geological Survey 8-digit hydrologic
unit code (HUC) basins present in Oklahoma. In general, at least one (1) sample
station was located in all of the HUC watersheds with the exception of some of the
smaller HUC watersheds adjacent to the state line or in a HUC that does not contain
a free flowing stream at some point during the year. After consultation with the other
state environmental agencies and over time the OWRB has identified one hundred
seventeen (117) fixed stations of which one hundred (100) are currently being
monitored.

¢+ Rotating Station Monitoring on Rivers & Streams - Over the life of the BUMP,
rotational sampling has occurred on two hundred twenty (220) stream segments.
Sample stations and variables monitored are based upon Oklahoma’s 303(d) list and
input from other state environmental agencies on their monitoring needs. Variables
monitored as part of this program component are specific for each stream segment
monitored

o Fixed Station Load Monitoring - The OWRB is currently working with several partners
including the the USGS, US Army Corp of Engineers, Grand River Dam Authority, and
National Weather Service to conduct flow monitoring on all of our fixed station sites that are
not part of the Oklahoma/USGS Cooperative Gaging Network. This cooperative effort will
allow for loadings to be calculated, trends to be assessed statewide, and provide much
needed data for the Use Support Assessment process. Along with the USGS cost share
program, Oklahoma’s 319 program, Oklahoma’s 314 program and the 303(d)-process will
drive sample site locations associated with this task.

o Fixed Station Lakes Monitoring - Fixed station lakes monitoring goal is designed to
facilitate sampling on the 130 largest lakes in Oklahoma every other year. To accomplish
this task, the OWRB is sampling approximately 55 to 60 lakes currently, on a quarterly
basis. Under this scenario repeat sampling on a lake will occur approximately every other
year, with the inclusion of lakes data collected by other sources, like the Corps of Engineers,
to meet the goal of 130 lakes every two years. Data collected consists primarily of water
chemistry, nutrients, and chlorophyll-a information. In general, sampling of three stations
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per reservoir, representing the lacustrine zone, transitional zone, and riverine zone occurs.
On many reservoirs, additional sites are monitored, including major arms of the reservoir as
appropriate. Water quality parameters have been added to the lakes sampling effort over
the years to enhance our ability to make use support determinations.

Fixed Station Groundwater Monitoring - Limited monitoring as part of this task has
occurred in the program. Results of monitoring are presented in this report. OWRB staff has
made recommendations in this report related to the scope and magnitude of groundwater
monitoring activities that the state should pursue in the future. Any proposed groundwater
monitoring efforts will be coordinated with the Oklahoma Department of Environmental
Quality (ODEQ) program.

Intensive Investigations - If beneficial use impairment is identified or suspected, then all
appropriate state agencies will be alerted and an investigation will be initiated to confirm if
beneficial use impairment is occurring. If routine monitoring cannot definitively identify
impairments, then an intensive study will be undertaken and if impairment is present, the
source of the impairment will be identified if possible. One potential use for the intensive
studies envisioned was identified during the data analysis phase of this reporting process.
For example, monies could be spent to identify if high turbidity readings in rivers and
streams are due to natural processes or do to human activities in the watershed of concern.
Some potential causes of beneficial use impairment are; improper beneficial use or criteria
(Oklahoma Water Resources Board jurisdiction), point source problems (Oklahoma
Department of Environmental Quality or Oklahoma Department of Agriculture), non-point
source problems (Oklahoma Conservation Commission, Oklahoma Department of
Agriculture, Oklahoma Corporation Commission, or Oklahoma Department of Environmental
Quality), oil and gas contamination (Oklahoma Corporation Commission), agricultural
activities (Oklahoma Department of Agriculture), or mining activities (Oklahoma Department
of Mines). All monitoring activities will be cooperative in nature with the agency with
statutory authority assuming the lead role for intensive monitoring. If water bodies are not
identified for intensive study as part of this task, then monies will be reallocated for routine
monitoring of beneficial use attainment. Other entities (i.e. tribal or governmental units
outside of Oklahoma) will be involved as appropriate. All intensive-monitoring activities will
be consistent with the WQS and the USAP. If no protocols exist, then best professional
judgment or State/Environmental Protection Agency guidance is used as appropriate.
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The Stream Beneficial Use Monitoring Program was initiated in November of 1998.
Implementation of the program was delayed due to the relocation of the ODEQ State
Environmental Laboratory to a new building and the fact that the OWRB required a few months
to assemble the necessary infrastructure to implement stream sampling (purchase of
equipment, database development, assignment of personnel, etc.). The BUMP streams staff
began collecting monthly data in November of 1998 and changed to visiting stations on a 5-
week schedule in 2003. A summary of the data results for the period of record from October
2000 through September 2005 is presented in this section. Results of stream sampling efforts
are organized by their 4-digit USGS hydrologic unit code (HUC). Stream results are discussed
in alphabetical order for each HUC. Each stream station is described individually with a brief
narrative outlining the site location and other pertinent information followed by a brief synopsis
of data results. Additional graphical representations of the data are included for each station.
Toxicant or bacteria data used to determine a status of non-support are located in tables near
the beginning of each section. All of the permanent monitoring sites are listed and discussed
very briefly.

RIVER AND STREAM MONITORING OVERVIEW

Historically, data on rivers and streams across the state has been very sketchy. Over the
years, various local, tribal, state, and federal agencies have managed a number of sampling
programs. These programs have varied in nature ranging from short-term, site-specific sampling
to the former Oklahoma State Department of Health (OSDH) statewide sampling program.
However, a comprehensive, statewide ambient trend-monitoring program had not existed since
1989, the last year that the OSDH conducted monthly sampling. Furthermore, a program with
the specific intent of documenting statewide beneficial use impairments on a long-term basis
had never existed until the Beneficial Use Monitoring Program (BUMP) was started in
September of 1998 with subsequent sampling begun in November of the same year. By
establishing a monitoring network that evaluates general water quality through the use of an
existing framework like the Oklahoma Water Quality Standards, the state of Oklahoma initiated
a progressive phase in the long-term assessment of the overall health of our state’s streams
and rivers.

MATERIALS & METHODS

The Monitoring Network. The BUMP rivers and streams network consists of two major station
classifications — permanent ambient trend sites and rotating sites. Permanent ambient trend
monitoring stations are relatively static within the program. In general, they do not change from
year to year and have been chosen to allow for long-term assessment of beneficial uses and
water quality trends. Since program inception a small number of sites have been dropped from
the program and new sites added to more effectively assess the water quality of our major
stream basins. Rotating stations are only actively monitored for a predetermined period of time
and for a specific purpose.
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With the creation of the permanent monitoring network in September of 1998, OWRB staff
established three overarching objectives for the program. First, the network must encompass
the entire state. To accomplish this, a commitment was made to locate at least one site in each
of the 8-digit USGS hydrologic units (HUC) (Table 2).

Table 2. Eight Digit United States Geological Survey HUC Watersheds.

£ B'ﬂ:l:lel:c Description 2 zll?r:lﬂal:c Description
11040001 | Cimarron Headwaters 11100301 Middle North Canadian
11040002 | Upper Cimarron 11100302 Lower North Canadian
11040006 | Upper Cimarron — Liberal 11100303 Deep Fork
11040007 | Crooked 11110101 Polecat — Snake
11040008 | Upper Cimarron — Bluff 11110102 Dirty — Greenleaf
11050001 | Lower Cimarron — Eagle Chief 11110103 lllinois
11050002 | Lower Cimarron — Skeleton 11110104 Robert S. Kerr Reservoir
11050003 | Lower Cimarron 11110105 Poteau
11060001 | Kaw Lake 11120105 Lower Prairie Dog Town Fk., Red
11060002 | Upper Salt Fork — Arkansas 11120202 Lower Salt Fork — Red
11060003 | Medicine Lodge 11120302 Middle North Fork — Red
11060004 | Lower Salt Fork — Arkansas 11120303 Lower North Fork — Red
11060005 | Chickaskia 11120304 Elm Fork — Red
11060006 | Black Bear — Red Rock 11130101 Groesbeck — Sandy
11070103 | Middle Verdigris 11130102 Blue — China
11070105 | Lower Verdigris 11130201 Farmers — Mud
11070106 | Caney 11130202 Cache
11070107 | Bird 11130203 West Cache
11070205 | Middle Neosho 11130208 Northern Beaver
11070206 | Grand Lake 11130210 Lake Texoma
11070207 | Spring 11130301 Washita Headwaters
11070208 | Elk 11130302 Upper Washita
11070209 | Lower Neosho 11130303 Middle Washita
11090103 | Rita Blanca 11130304 Lower Washita
11090201 | Lower Canadian — Deer 11140101 Bois D’Arc — Island
11090202 | Lower Canadian — Walnut 11140102 Blue
11090203 | Little 11140103 Muddy Boggy
11090204 | Lower Canadian 11140104 Clear Boggy
11100101 | Upper Beaver 11140105 Kiamichi
11100102 | Middle Beaver 11140106 Pecan — Waterhole
11100103 | Coldwater 11140107 Upper Little
11100104 | Palo Duro 11140108 Mountain Fork
11100201 | Lower Beaver 11140109 Lower Little
11100203 | Lower Wolf
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Currently, all but four of these 8-digit HUCs have at least one sampling station. A map of the 8-
digit USGS HUCs is included as Figure 1. The second objective was that the foundation of the
monitoring network should be principally the state’s largest rivers, the Arkansas River and the
Red River, and their major tributaries, such as the Canadian River and the Washita River.
Currently, fifty-seven (57) of the 100 stations currently being monitored (57%) meet this
criterion. These sites are dispersed over 20 different rivers and streams with the majority
located on the Arkansas River and several tributaries including the Cimarron River, the
Canadian River, the Verdigris River, and Neosho River as well as the Red River and several
tributaries including the Washita River, the Kiamichi River, and the Little River. ~Secondary
consideration was given to the major tributaries of rivers such as Canadian River and the Little
River. Currently, thirty-six (36) of the 100 sites (36%) meet this criterion. Further consideration
was given to areas of the state (e.g., the Panhandle) that were underrepresented as well as
rivers and streams (e.g., The Deep Fork River) that were conspicuously missing from the
network. Currently, seven (7) of the 100 monitoring stations (7%) meet one of these criteria.
The third and last objective was to seek the advice and input of other state environmental
agencies and professionals before making a final determination of permanent monitoring station
locations. In particular, the ODEQ and OCC continue to be very helpful in assisting with
locating permanent stations.

Operating within these overarching objectives, the staff of the OWRB has selected and
performed monitoring on one hundred seventeen (117) permanent ambient trend-monitoring
sites since September of 1998 and is currently monitoring 100 permanent stations (Table 3).
The placement of a site location necessitates several considerations. Above all, a site must be
accessible by vehicle and be safe for sampling personnel and other motorists. It is also
essential that a site be located in an area where representative data can be acquired. The
WQS Use Support Assessment Protocols (USAP) set spatial limitations on the data that is
collected. In summary, a site can only represent twenty-five stream miles for non-wadable
streams and ten stream miles for wadable streams (with some exceptions). Furthermore, a site
can only be representative of the waterbody identification number (12 digit HUC number) in
which it is located and the site cannot be located within a regulatory mixing zone. This requires
that monitoring sites be selected so that they represent as long a stream reach as possible
while maintaining the spatial integrity outlined in USAP. Thirdly, it is important that historical
data be considered. Many of the current BUMP permanent monitoring sites were selected from
a set of historical monitoring stations that were a part of the OSDH (the environmental Division
that conducted the Ambient Program later became part of the ODEQ) Ambient Trend Monitoring
Program. Before initial sampling began in 1998, OWRB staff worked closely with the ODEQ to
integrate many of the historical sites into the BUMP. Although the historical data from these
sites can not be used to assess beneficial uses (USAP sets a temporal limitation of five years),
the historical data set benefits the state in assessing long-term water quality trends. Lastly, it is
imperative that rivers and streams which have been designated in the WQS as Outstanding
Resource Waters (ORW), High Quality Waters (HQW), or Sensitive Water Supplies (SWS) be
given unique consideration even if they do not meet the objectives as outlined. For