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Section 1: Compliance Status

1.1.

Executive Summary

The FYE 2022 Phase 11 MS4 Annual Report for the City of Norman (City) is submitted as
required by Part VI.C. of the Oklahoma Department of Environmental Quality (DEQ)
Phase Il Municipal Separate Storm Sewer System (MS4) General Permit, OKRO04,
Authorization No. OKR040015, and covers the reporting period of July 1, 2021, through
June 30, 2022. As part of these requirements, the City conducted an assessment of permit
compliance, including an assessment of the appropriateness of Best Management Practices
(BMPs), progress toward the goal of reducing the discharge of pollutants, and achieving
measurable goals for each Minimum Control Measure (MCM). The City’s assessment
indicates that it is in compliance with permit requirements.

On November 29, 2005, the City received Authorization No. OKR040015. General Permit
OKRO04 expired on February 9, 2010, but was administratively continued until its
reauthorization, which became effective on November 1, 2015. A Notice of Intent (NOI)
and other permit application material were submitted as part of the OKR04 application on
January 29, 2016. On March 17, 2017, the City received Authorization No. OKR040015.
On September 24, 2021, the City received a renewed Authorization No. OKR040015.

Some of the major accomplishments during the FYE 2022 reporting period include
removing pollutants from the MS4 through street sweeping, spill response, dry weather
field screening, and infrastructure maintenance; educating the public on the importance of
stormwater pollution prevention through public clean-up events, meetings, discussions,
and the Artful Inlets program; and enhanced inspections of construction sites. The City’s
two stormwater inspectors conducted 1,403 inspections of 108 sites during the reporting
period, and issued eight Notices of Violation (NOVs) and ten Cease and Desist Orders
(CDOs) for noncompliance.

A continuing requirement for this reporting period involves implementation of the Lake
Thunderbird Watershed Total Maximum Daily Load (TMDL) Compliance and Monitoring
Plans. On November 10, 2013, ODEQ issued a TMDL for the Lake Thunderbird
watershed, which established a waste load allocation for the Cities of Norman, Oklahoma
City, and Moore, and required that each city submit Compliance and Monitoring Plans.
The City’s Compliance and Monitoring Plans were approved by ODEQ on September 21,
2016, and subsequently adopted by the City Council on October 25, 2016. Currently,
accumulated monitoring data is being evaluated in order to develop the next 5-Year
Monitoring and Compliance Plan, as well as to report the term’s findings. On October 13,
2020, City Council approved a contract with Freese and Nichols, Inc., to review the first
five years of data and update the City’s Compliance and Monitoring Plan. Work on this is
on-going with a projected completion date of spring 2023.

As an example of an annually implemented non-structural BMP, on October 31, 2021, the
Stormwater Division hosted the Sixth Annual Lake Thunderbird Watershed Workshop and
Clean-up Event at Lake Thunderbird State Park. The goal is to educate Norman citizens
on the impact stormwater has on Lake Thunderbird’s water quality and to engage the public
to participate in the protection of the watershed. In addition, everyone who came took an



active role in removing pollution, in the form of trash, from the watershed. Approximately
42 people attended and collected almost one-half ton of trash and recyclables that may
otherwise have ended up in Lake Thunderbird.

An additional non-structural BMP that has been implemented is the City’s participation in
the Lake Thunderbird Watershed Alliance (LTWA), a collaborative effort to work with
stakeholders within the watershed to protect the lake’s water quality and quantity and to
serve as a clearinghouse for Lake Thunderbird watershed-related implementation projects,
research and outreach. The LTWA hopes to become a pass-through funding source for
individuals and groups to utilize grant monies to install BMPs throughout the watershed.

This reporting period also saw the installation of 2022 Artful Inlets pieces. Five (5) new
educational artworks were installed in April 2022. The quality and quantity of applicants
for the program has increased dramatically, and this program has wonderful momentum to
keep alive for years to come. The City has created an ArcGIS Story Map which includes
all of the pieces installed thus far, information on the pieces and the artists, and video
animations of the flow paths from each of the inlets (https://bit.ly/3xr5EPI).

1.2.  BMP Implementation and Evaluation
The City considers the current BMPs to be appropriate and effective during this reporting
period. Evaluation of the BMPs is on-going, and if any are found to be no longer effective
or appropriate, the BMP will be amended, deleted and/or replaced.
An assessment of the BMPs currently being implemented by the City is presented in the
tables in Section 1.3.
1.3. MCM Measurable Goals
Progress in achieving the measurable goals for each BMP of the six MCMs is presented in
the following tables. Supporting documentation for each MCM is attached in the
Appendices.
Table 1. MCM 1: Public Education and Outreach
BMP Goal Frequency Comments Completion
Status
Distributed four (4) utility bill inserts to 100% of all
utility accounts:
Distribute 1. Q1: Tips for Draining Your Pool X Yes
. : One brochure to 75% 2. Q2:You’re Not Just Fertilizing Your Lawn .
informational L. Annually ; . ] Partial
of all utility accounts 3. Q3: Recycle the Rain
brochure 4. Q4: Green Your Lawn ] No
with utility bills ' '
Notes: All utility accounts are served
Add stormwater Information on pollution prevention tips, rain | [X] Yes
pollution Annual - : . .

. . - barrels, fertilizer applicator registration, and public .
prevention Information posted review/ . . [] Partial
information update events were p(_)sted on the City’s main page

. . throughout the Fiscal Year. I No
to city web site



https://bit.ly/3xr5EPi

Table 1. MCM 1: Public Education and Outreach

BMP Goal Frequency Comments Cog;g{itslon
. Action Center complaints are received and | [X] Yes
Operate Action Rt%cggi)ioa:)r}dvreer?fpiggd Annuall responded to throughout the year. In FYE 2022, the [] Partial
Center Hotline complaints y Stormwater Division received 48 citizen calls
through the Action Center. Response rate was 100%. | [_] No
Coordinate with [] Yes
Public stormwater Environmental Annuall Due to inclement weather, the City’s Earth Day [] Partial
education event Services for Earth y Festival was cancelled.
Day event X] No
Two activities involving elementary students were
completed:
1. Eisenhower 5" Grade, December 8, 2021,
demonstrated the EnviroScape model.
2. Loveworks and Parks, grades K-10, hands-
on activity making miniature greenhouses
Supply material to 2 and discussed erosion, water pollution,
. elementary watersheds, and water conservation. [ ves
Educational event .
& materials for scho_ol_s ann_ually ar_1d Annually . . . o X Partial
schools participate in Public In lieu of Public Works Weel_<, city staff distributed [1No
Works Week event at stormwater educational materials to local elementary
local school schools through the City’s Environmental Control
Advisory Board’s (ECAB) “Water’s Worth It”
annual poster contest in 2022. Poster contest packets
were distributed to teachers at approximately 22
public and private elementary schools within
Norman city limits. Posters are displayed at City
Hall.
The following topics were placed as ads in the
Norman Transcript, Norman Transcript special
editions, and/or the Norman Magazine in FYE 2022:
1. Love Your Lakes, July 2021
2. Stormwater Coloring Page, July 2021
3. Pet Waste is Pollution, August 2021,
Discover Magazine
4. You can be the Difference, September
Quarterly ads in local 2021, Nmma’.‘ Magazine .
paper with water 5. When the Rain Doesn’t Drain, September- < Yes
uality. pollution November 2021, OU _Game Days _
Newspaper ads g pre\yéngion or Annually 6. You can be the Difference, November | [] Partial
watershed protection 2021, Norman Magazine [ No

information

7. Recycle the Rain, January-April 2022,
Norman Magazine

8. [Eco Month Event Calendar, March 2022,
Home Improvement Special

9. Green Your Lawn, March 2022, Spring
Home Improvement

10. Flood Hazard Awareness, April 2022,
Weather Preparedness

11. Only Rain Down the Drain, May-June
2022, Norman Magazine




Table 1. MCM 1: Public Education and Outreach

BMP Goal Frequency Comments Cogntg{itslon
Develo Brochure was completed in 2016 and updated in
P 2022. Brochure sent to fertilizer applicators in March
stormwater T - . . Xl Yes
ollution Distribute to 75% of 2022. A ut_lllty bill insert pro_v_ldlng fertilizer use tips _
P : - Once was also distributed to all utility accounts during Q2 | [] Partial
prevention all utility accounts and Q4
brochure for ' ] No
fertilizer use Notes: All utility accounts are served.
Develop Spanish
Develop Spanish language stormwater D Yes
language SWPP pollution prevention Once Brochure was completed in 2016. ] Partial
brochure informational ] No
materials
Table 2. Public Participation and Involvement
Completion
BMP Goal Frequency Comments Status
pwstormwater@normanok.gov has been established,
Establish website including a link from the Stormwater Division <Y
link for receipt of webpage, for receipt of email regarding stormwater es
. Respond to 90% of all . .
email ; ; Annually | issues. [ Partial
. emails received
regarding ] No
stormwater issues In FYE 2022, the Stormwater Division received to
23 emails. Response rate was 100%.
A stormwater quality
. represen_tatlve will Stormwater Division representatives have attended | [X] Yes
Environmental meet with ECAB . .
. . ECAB meetings on a monthly basis and have worked .
Control Advisory quarterly to provide Annually : . ] Partial
- . with the group on several stormwater-related issues
Board (ECAB) information on
: and events. 1 No
stormwater pollution
iSsues.
Action Center complaints are received and <Y
. Receive and respond responded to throughout the year. es
Operate Action r )
Center Hotline to 90% of verified Annually [ ] Partial
complaints In FYE 2022, Stormwater Division received 48 ] No
citizen calls. Response rate is 100%.
On October 31, 2021, the Lake Thunderbird <Y
Public meeting for Hold one public Workshop and Cleanup Event was held, the City’s es
ng . P Annually | program and the Thunderbird TMDL were | [] Partial
stormwater issues meeting annually . ..
discussed, and participants were encouraged to I No
provide comments, ask questions and participate.
Environmental Services Division sent educational
material regarding disposal of household hazardous
Coordinate with waste items to be distributed at the Sixth Annual | [X] Yes
Public Stormwater Environmental Annuall Lake Thunderbird Workshop and Clean-up Event on [] Partial
Education Event Services for one event Y| October 31, 2021.
annually [ ]No

While plans had been made in coordination with the
Environmental Services Division for the City of



mailto:pwstormwater@normanok.gov

Table 2. Public Participation and Involvement

BMP Goal Frequency Comments Cogntg):ﬁtslon
Norman Earth Day Festival, the festival was
ultimately canceled due to inclement weather.
Maintain working
Blue relationship Blue Thumb volunteers discussed monitoring and <Y
Thumb/Oklahoma | with Blue Thumb and volunteering opportunities at the Lake Thunderbird &s
Conservation coordinate for one Annually | Workshop and Clean-up Event on October 31, 2021 | [] Partial
Commission stormwater public and at the Pollinator Garden Tour at Eastwood Park [ No
Partnership education event on June 23, 2022.
annually
Hold one public < Yes
Lake Thunderplrd meeting ar_‘““a”y for Sixth Annual Lake Thunderbird Workshop and .
TMDL public education and Annually ] Partial
) . . Clean-up Event was held on October 31, 2021.
meeting discussion of the Lake I No
Thunderbird TMDL
Table 3. MCM 2: lllicit Discharge Detection and Elimination (IDDE)
Completion
BMP Goal Frequency Comments Status
Receive and Action Center complaints are received and responded | [X] Yes
Operate Action to throughout the year. In FYE 2022, Stormwater .
. respond to 90% of Annually L X " [] Partial
Center Hotline complaints received Division received 48 citizen calls. Response rate was
P 100%. [JNo
Provide annual
event for the public The City is built a standalone HHW Collection <Y
Household to drop off Facility which opened to the public in February 2022. es
Hazardous Waste unwanted Annually The facility has collected 32,350 pounds of household | [] Partial
Collection Day household waste hazardous waste during the reporting period and [1No
and report amount serviced 355 vehicles.
of waste collected
0 i X Yes
Dry Weather Field Sfr%:;“(: V'SOL:?]ItS Annuall All 63 monitoring points, visual screen points, and [] Partial
Screening . gp y outfalls were inspected in FYE 2022.
inspected each year I No
Perform source Conducted throughout the year as identified. <Y
llicit Discharae investigation on all es
Investi ation% identified illicit Annually Six (6) illicit discharges were found and eliminated in | [] Partial
9 discharges and FYE 2022. Additionally, 54 grass clipping door I No
connections hangers were issued in FYE 2022.
Take enforcement Enforcement actions are taken as necessary to
actions as allowed eliminate illicit discharges. Eight NOVs and ten <Y
E by City regulations CDOs were issued during FYE 2022. &s
nforcement : i
Actions where responsible Annually [] Partial
parties for illicit Notes: The EDC is being updated and will address [ No
discharges are escalated enforcement, as requested by DEQ
identified personnel.
Visually inspect During the reporting period, 21,162 inlets were | [X] Yes
Inspect MS4 . A
open channels and Annually inspected and 7,314 were cleaned, resulting in the .
System [] Partial

camera enclosed

removal of over 288.63 tons of debris and material.




Table 3. MCM 2: lllicit Discharge Detection and Elimination (IDDE)

BMP Goal Frequency Comments Cog][glﬁtslon
conduits. Inspect LI No
10% of system each Additional channels and pipes are inspected and
year maintained as time and resources allow resulting in
removal of 2,278.82 tons of debris and material from
that infrastructure.
Table 4. MCM 4: Construction Site Runoff Control
Completion
BMP Goal Frequency Comments Status
1 0
Permit dﬁgtﬁ)rgifna” earth 38 Earth Change Permits were issued in FYE D es
Earth Change Permit . g . Annually | 2022. Every SWP3 submitted is fully | [] Partial
operations over 1 acre in - . )
X reviewed for compliance with OKR10. N
size 0
100% of sites were inspected within 30 days.
Inspect 90% of sites within XY
Construction site 30 days of permit issuance 1,403 inspections were conducted at 108 sites €s
inspection and at least monthly. Annually | in FYE 2022. [] Partial
P Perform enforcement [ No
actions as needed Eight NOVs and ten CDOs were issued for
construction stormwater noncompliance.
Hold two events for The spring Builder’s Workshop was held in- [ Yes
. . person on May 25, 2022.
Education event for developers, construction .
. . Annually X Partial
construction/development | crews, utility contractors ) o,
and engineering companies Notes: Due to staff turnover, the fall Builder’s [ No
Workshop was not completed.
Implement reqmrem_ents of WQPZ ordinance has been established, and
the Water Quality A . X Yes
. . . . zones are identified as property is platted on
Water Quality Protection | Protection Zone Ordinance . . s .
. : : ; Annually | an ongoing basis. Ten Certificates of Survey | [ ] Partial
Zone Ordinance (WQPZ2) including establishment ! . .
. and two final plats were filed with WQPZ
and maintenance of during the reporting period [INo
streamside buffers 9 porting p '
Hold annual workshop for
the building and
Lake Thunderbird TMDL development community Discussion of the Lake Thunderbird TMDL | [] Yes
building/development on the Lake Thur)derblrd Annually compllange requirements _ and  Lake [] Partial
worksho TMDL compliance Thunderbird watershed protection was held at
P requirements and Lake the Builders Workshops on May 25, 2022. ] No
Thunderbird watershed
protection




Table 5. MCM 5: Post-Construction Site Runoff from New/Redevelopment
BMP Goal Frequency/ Comments Completion
Implemented Status
Review/amend City Remove any barriers to Revi Review of Engineering Design | [] Yes
e eview every | Criteria and city ordinances is .
engineering and development | Low Impact Development . . leti ] Partial
regulations (LID) 5 years ongoing. P_rOJected completion
date of spring 2023. 1 No
WQPZ ordinance has been
established, and zones are <Y
Establish water quality identified as property is es
Implement WQPZ ordinance | protection zones in riparian Annually platted. Ten Certificates of | [] Partial
areas Survey and two final plats [ No
were filed with WQPZ during
the reporting period.
Implement the .
Manufactured Fertilizer Letters regarding . .the X Yes
- Manufactured Fertilizer
- . Ordinance to educate the : ; .
Fertilizer Ordinance - . Annually Ordinance were sent to public | [] Partial
public and commercial d il aooli
fertilizer applicators on and commercial applicators on [ No
i March 4 and May 16, 2022.
proper fertilizer use
One-hundred twenty-three XY
. (123) out of two hundred es
Stormwater impoundment Inspect 50% of stormwater Annuall forty-five (245) identified | [] Partial
inspection impoundments y Y ;
stormwater  impoundments [ No
were inspected in FYE 2022.
c:sr,]t(—:lclcj)%estlrzgg]nagoMnFc’)snin Post-construction BMPs were X Yes_
Post-Construction Events P : Annually discussed at the Builders | [] Partial
construction/development Workshon on Mayv 25. 2022
events listed for MCM 4 P Y o -+ | LINo
Table 6. MCM 6: Municipal Good Housekeeping
Completion
BMP Goal Frequency Comments Status
Develop employee Provide one raining ;Zl:tleaiéfegnc?: ;r? Z\c/jefi%?:rg:gitsanguftf)ulriﬁ?tgz L ves
/€lop émploy session for 75% of Annually y ’ X Partial
training program targeted employees resources, current staff have been unable to fully
Y implement this task. [1No
Sweep at least 2,500
- Yes
curb miles annually . . I
Street Sweeping to prevent pollutants Annually 5,024 lane miles were swept in FYE 2022. [ Partial
from entering the
N
Ms4 LI No
Inspect half of all In FYE 2022, t_welve (12)_ out o_f tv.venty—four (24)
A facilities were inspected, including: X Yes
. - facilities identified . .
City facility . 1. Lindsey Maintenance Yard .
. . as potential sources Annually . L [] Partial
stormwater inspections 2. Traffic Control Division
of stormwater G
3. Transit Division ] No

pollution

4. Fleet Division




Table 6. MCM 6: Municipal Good Housekeeping

Completion
BMP Goal Frequency Comments Status
5. Animal Shelter
6. Water Reclamation Facility
7. Line Maintenance Division
8. HHW Collection Facility
9. Sanitation Transfer Facility
10. Compost Facility
11. Water Treatment Facility
12. Sanitation Maintenance Facility
SS inlets and outfalls were identified at the
following facilities:
1. Lindsey Maintenance Yard
2. Traffic Control Division
3. Transit Division
Map City facility Logate iIII;SS INlets | tacilities 4. Fleet Dlivi;,i?n D yes
storm sewer (SS) an °”t_% 'S attwo annually until 5. Animal Shelter . - [] Partial
systems City facilities every complete 6. Water R(_eclamatlon Eapl_llty
year 7. Line Maintenance Division ] No
8. HHW Collection Facility
9. Sanitation Transfer Facility
10. Compost Facility
11. Water Treatment Facility
12. Sanitation Maintenance Facility
Provide spill Spill kits, spill containment devices, and other | X Yes
. containment Kits to BMPs were offered during municipal good :
Spill Kits 25% of City Annually housekeeping inspections; no facilities requested L] Partial
vehicles materials. [1No
Distribute [ ] Yes
stormwater pollution The employee newsletter was discontinued in [X] Partial
prevention April 2021. Employees will be provided the
Employee Newsletter information to City Annually opportunity to sign-up for the Runoff Roundup in 1 No
Employees through lieu of the employee newsletter for stormwater | [<] Change
the newsletter once information.
each quarter D] Remove
Lake Thunderbird TMDL requirements were
Incorporate Lake incorporated into the virtual training sessions, into
Employee education | Thunderbird TMDL educational materials provided for MCM 1 and 4, D Yes
on Lake Thunderbird requirements into Annually and were discussed at the Lake Thunderbird | [] Partial
TMDL City employee Watershed Workshop and Cleanup Event on [ No
training events. November 15, 2020, which included City
employee as participants.
1.4. Pollutant Reduction

The City of Norman believes that BMPs currently implemented have resulted in a reduction
in the discharge of pollutants to the storm sewer system. The effectiveness and efficiency
of all current BMPs is and will be reviewed annually and used in the development of the

Minimum Control Measure BMPs for the next five-year permit term.

recovery/reduction activities are shown below in Tables 7 and 8.

Pollutant




Table 7. Pollutant Reductions
Activity Pollutants Removed (Tons)
Street Sweeping 1,611.68
Litter Crews 29
Storm Drain Inlet Cleaning 288.63
Channel Maintenance 2,278.82
Volunteer Clean-Up Events 1.69
Household Hazardous Waste Collection 16.18

Total | 4,226

Section 2: Information/Activities
2.1. FYE 2022 Reporting Cycle

2.1.1. MCM 1 Public Education and Outreach and MCM 2 Public Participation and

Involvement

The City hosts and attends several public education and outreach events throughout
the year. Some of the ways stormwater messages are provided to Norman residents
include utility bill inserts, newspaper ads, public meetings, Council meetings, social
media, and public events like the Lake Thunderbird Watershed Workshop and
Clean-up Event, Home and Garden Show, and COSWA Rain Barrel Promotion
distribution event and workshop. The Runoff Roundup, a quarterly email
newsletter, is sent to a self-selected list of stormwater stakeholders. Staff is always
excited and eager to educate the public about pollution prevention generally and
stormwater pollution prevention specifically and actively look for new and
impactful ways to get messaging across to targeted and general audiences.

In 2016, ODEQ approved the Lake Thunderbird Watershed TMDL Compliance
and Monitoring Plans. In order to satisfy certain requirements of the Compliance
Plan, the City must educate the public on the requirements of the Lake Thunderbird
TMDL. On October 31, 2021, the City of Norman Stormwater Division hosted the
Lake Thunderbird Watershed Workshop and Clean-up Event. The event satisfies
public education requirements in both the City’s Stormwater Management Program
and Lake Thunderbird TMDL Compliance Plan. The goal of these events was to
educate Norman citizens on Lake Thunderbird water quality and the role
stormwater plays and to have them actively participate in removing pollution, in
the form of trash, from the watershed. A total of 42 people participated and removed
approximately nine hundred and twenty (920) pounds of trash and recyclables from
the watershed.

During this reporting period, the City hosted a total of twenty-one (21) clean-up
events, including the Lake Thunderbird Watershed Workshop and Clean-up Event,
where 337 community volunteers removed over 3,150 pounds of trash, debris, and
other materials our major watersheds: Canadian River and Lake Thunderbird.

In an effort to reach more citizens in an outdoor setting, a pollinator garden and two
rain gardens were installed in Prairie Creek and Williams Morgan Parks



2.1.2.

respectively. This project included the installation of new educational stormwater
signs, updating existing signs, and planting native, pollinator friendly plants. Due
to delays in plant availability and shipping, plants for William Morgan Park will
not be installed until fall 2022. This BMP will be further evaluated for its
effectiveness in reaching and engaging citizens.

From left to right, volunteers with collected trash, and updated educational sighage
(Prairie Creek Park).

MCM 3: lllicit Discharge Detection and Elimination

The City’s Illicit Discharge Detection and Elimination Program primarily consists
of dry weather field screening, responding to citizen complaints, and addressing
spills or leaks that have the potential to enter the storm sewer system.

The City has identified sixty-three (63) outfalls for dry weather field screening (see
Figure 1 below for locations). All outfalls were inspected during the reporting
period. Outfall inspection forms were completed and photos taken at each outfall.
One illicit discharges was identified during FYE 2022 as a result of these activities.

During FYE 2022, the City received one hundred and fifty-seven (157) citizen
inquiries, either directly from the citizen, through the City Action Center, or by
referral from other City staff and Council members. All complaints receive an
initial investigation to verify the report and determine if the Stormwater Division
has jurisdiction over the issue. Those not regulated by the Stormwater Division are
referred to the appropriate department and/or State agency.



Figure 1. City of Norman MS4 Sampling and Visual Screening Points
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2.1.3. MCM 4 Construction Site Runoff Control

The City’s Construction Site Runoff Control Program primarily consists of issuing
Earth Change Permits to sites within city limits that disturb an acre or greater,
inspecting these sites to ensure that they are in compliance with the construction
stormwater requirements set out in Section 5000 of the City’s Engineering Design
Criteria Manual, and issuing enforcement actions for any non-compliant sites.
Additionally, in conjunction with MCMs 1 and 6, outreach is also a large part of
the City’s program. Below is a summary of the activities conducted in FYE 2022:

Earth Change Permits:
New earth change permits issued: 38

Construction Site Inspections:
Total number of open sites at the end of reporting period: 108
Total number of inspections performed: 1,403

Construction Site Enforcement:
NOVs issued: 8
CDOs issued: 10



2.14.

2.15.

Stop Work Orders issued: 0
Citations issued: 0
Outreach Efforts:

Builders Workshops: 1

MCM 5 Post Construction Stormwater Management

The City encourages the use of green infrastructure and LID practices as part of the
development process and has adopted the City of Wichita/Sedgwick County LID
Manual; however, a Norman-based LID/GSI manual is being developed as part of
the Engineering Design Criteria Manual update that began during the previous
reporting period and continued into FYE 2022. The City has also passed a WQPZ
ordinance and a Manufactured Fertilizer ordinance. Inspections of a certain number
of stormwater detention ponds are also conducted annually in an attempt to address
pollution from post-construction stormwater runoff. Additionally, each year the
City partners with the Central Oklahoma Stormwater Alliance (COSWA) to offer
discounted rain barrels to the public. For FYE 2022, 195 rain barrels and
composters were distributed during the City’s distribution event.

The WQPZ ordinance was established to protect riparian buffer areas in the Lake
Thunderbird watershed, and zones are established as property is platted. The
Manufactured Fertilizer Ordinance was established to regulate the application of
phosphorus in manufactured fertilizers in Norman. It requires a soil test before
phosphorus-containing fertilizers can be applied, restricts fertilizer from being
applied to impervious areas, and requires commercial fertilizer applicators to
register with the City. Each year, a letter is sent to commercial applicators to
remind them of this requirement. In FYE 2022, the letter was sent to public and
commercial applicators on March 4 and May 16, 2022. Additionally, one-hundred
twenty-three (123) stormwater detention ponds were inspected in FYE 2022

MCM 6 Municipal Good Housekeeping

As part of the Municipal Good Housekeeping Program, the City’s goal is to address
potential pollution sources at municipal maintenance facilities. This includes
training municipal employees on topics such as spill prevention and response and
general good housekeeping measures. One major activity that occurs as part of the
Municipal Good Housekeeping Program is street sweeping. The City currently
operates four (4) vacuum sweepers on a routine basis. During the reporting period,
1,611.68 tons of material were removed from the MS4, and 5,024 lane miles were
swept. Street sweepers also respond to non-hazardous material spills and clean
inlets as necessary.

During FYE 2022, stormwater training was provided to members of the Line
Maintenance, Water Treatment Plant, and Stormwater and Streets Divisions. The
Employee Newsletter was also used through part of the reporting period to educate
personnel on stormwater issues. After the newsletter was discontinued, employees
were offered the opportunity to sign up for the Runoff Roundup. Advertisements



2.2.

2.3.

for the rain barrel promotions and clean-up events, as well as general information
about stormwater quality, household hazardous waste disposal options, and
reporting illicit discharges were placed in the newsletter and/or Runoff Roundup
throughout the reporting period.

Next Reporting Cycle

The next reporting period will include data from July 1, 2022, through June 30, 2023, and
will encompass the reauthorized permit requirements. The Annual Report covering that
period will be submitted on or before October 1, 2023. Recurring BMPs will be continued,
enhancements will be investigated, and additional permit requirements will be identified
for program development.

Proposed Changes
BMP activities relating to the employee newsletter for MCM 6 will be removed from the
next reporting cycle.

Under the reauthorized Phase 11 MS4 General Permit, OKR04, which became effective on
June 1, 2021, the City is now considered a Category 3 MS4. As such, the City will be
required to develop and implement an industrial stormwater runoff control program by
June 1, 2023. The City of Norman has hired Freese and Nichols, Inc., to review the first 5
years of monitoring data associated with the Lake Thunderbird TMDL, update the Lake
Thunderbird TMDL Compliance and Monitoring Plans and the SWMP, and recommend
structural controls as necessary to meet the load reduction requirements associated with the
Lake Thunderbird TMDL. Part of this contract includes developing the necessary BMPs,
measureable goals, and implementation plan for the new permit requirements outlined in
OKRO04.

Section 3: TMDLs

3.1

TMDL Compliance

ODEQ issued a TMDL for the Lake Thunderbird watershed in November 2013. The
TMDL required the Cities of Norman, Moore, and Oklahoma City to develop Compliance
and Monitoring Plans to limit the amount of nitrogen, phosphorus, and sediment entering
Lake Thunderbird from stormwater runoff. The City submitted the Compliance and
Monitoring Plans (Plans) to ODEQ in November 2015. After much review and discussion,
ODEQ approved the City’s Plans on September 23, 2016. On October 25, 2016, City
Council approved Council Resolution R-1617-41, which adopted the Plans.

The City has been proactive in measures to reduce the contaminant load to Lake
Thunderbird. In November 2009, the Norman City Council accepted the Storm Water
Master Plan which recommended the establishment of Stream Planning Corridors in the
Lake Thunderbird watershed to protect the creeks and streams and thereby protect lake
water quality. The WQPZ was established by City ordinance in June 2011 and provided
stream buffers for new development in the Lake Thunderbird watershed as recommended
by the Storm Water Master Plan. A Manufactured Fertilizer Ordinance was adopted by
the Norman City Council in 2013 which required that certain criteria be met in order to use
fertilizer containing phosphorus in the Lake Thunderbird watershed. The Manufactured
Fertilizer Ordinance also prohibits blowing, dumping, or otherwise causing grass clippings



or other yard waste to be placed into gutters and storms drains. All of these steps have
been taken by the City to improve the quality of stormwater runoff discharged from the
City.

Implementation of the Plans has been established on a 5-year permit cycle basis. The City
began the first 5-year cycle by implementing a Monitoring Plan to establish a baseline for
flow and pollutant loading of streams flowing from or through the City to Lake
Thunderbird. Pollutants currently being monitored are nitrogen, phosphorus, and total
suspended solids. BMPs are also implemented as part of the City’s Compliance Plan,
primarily through establishing additional educational campaigns, enhancing existing
programs, and working towards more frequent cleaning efforts. These efforts during the
first 5 years were aimed at reducing pollutants in stormwater runoff at the source. The
Plans and the results of the monitoring are currently under review to determine where best
to establish structural BMPs during the next 5-year cycle.

On January 26, 2016, City Council approved Contract No. K-1516-79 by and between the
City of Norman and OWRB in the amount of $229,756.23. OWRB implemented the
monitoring program in March 2016. Installation of stream gauging stations was completed
in May 2016. Monthly monitoring is ongoing at ten (10) permanent monitoring stations.
An additional fourteen (14) major stormwater outfalls have been identified, and seven (7)
of these sites are sampled once per quarter.

A Lake Thunderbird Watershed TMDL Technical Working Group
was established in 2016. This Working Group includes technical
staff from the Cities of Moore, Norman, and Oklahoma City. The
goal of the group is to collaborate on common non-structural BMPs
and share information each has learned during the TMDL
implementation process. In 2018, it was renamed as the Lake
Thunderbird Watershed Partnership, and a branding strategy was
implemented, which included a logo and tagline available for use
by all three cities. Additionally, a collaborative website was
developed and implemented: www.thunderbirdwatershed.org. The Partnership has
allowed the three cities to collaborate on educational and participatory events. The
members meet quarterly.

In September 2019, the United States Bureau of Reclamation released Funding
Opportunity Announcement No. BOR-DO-19-F010, for a funding program entitled
“WaterSMART Cooperative Watershed Management Program”. This program provides
funding for the development of watershed groups to encourage diverse stakeholders to
develop local solutions to address their water management needs. On November 12, 2019,
City Council approved Resolution No. R-1920-64, authorizing the submittal of a Financial
Assistance Application to the BOR for the WaterSMART Cooperative Watershed
Management Program Phase | Grant and to potentially enter into a financing agreement
under the program. On May 5, 2020, the BOR notified staff that the grant application had
been selected for funding.


http://www.thunderbirdwatershed.org/

On August 25, 2020, City Council approved Contract No. K-2021-37 by and between the
City of Norman and Guernsey in the amount of $85,500. Guernsey facilitated the
establishment of the Lake Thunderbird Watershed Alliance (LTWA) as a 501(c)(3)
nonprofit organization, as well as developed a Draft Integrated Watershed Management
Plan which incorporates input from various stakeholders with historical and contemporary
research activities. As part of the project, Guernsey developed an interactive website to
gather information: https://lake-thunderbird-watershed-alliance-guernsey.hub.arcgis.com/.

The LTWA’s goal is to work collaboratively with
residents, communities and stakeholders to protect the
water quality and quantity of Lake Thunderbird and to
serve as a clearinghouse for Lake Thunderbird
watershed-related implementation projects, research =
and outreach. Additionally, LTWA will be able to apply
for grants to help landowners implement best
management practices by providing cost-share funds to
those landowners, both rural and urban, that commit to e
a change in either agricultural practices or reducing stormwater runoff. LTWA board
members include representatives from several cities including Moore, Norman, Del City
and Midwest City. Additional board members represent the Central Oklahoma Master
Conservancy District, recreational users and watershed residents. The LTWA has
developed and implemented a website (https://www.ltwaok.org/) and a Facebook page to
educate and engage stakeholders. An Open House was held on June 15, 2021, to introduce
the LTWA to the community, educate the public about the watershed and ways to help,
and gather community input.

Pollutant Reductions Based on WTM Models in the City of Norman TMDL Compliance
Plan
. Lake . Total for
Jim Clear . Little Rock Dave
Pollutant Blue | Creek Thunderbird River Creek Blue FYE 2022
and Laterals (Ibs)
Phosphorus | 76.7 72.7 441.6 125.6 68.8 90.4 875.8
TSS 2,874 | 2,721 16,563 53,510 | 31,105 | 31,795.2 138,568.2
Nitrogen | 464.9 | 440.1 2,679 797.5 497.8 643 5,522.3

Section 4: Optional Permit Coverage (MCM 7)
This MCM was not selected for this permit cycle.

4.1  Active Projects
None in the report period.

4.2  Started Projects
None in the report period.


https://lake-thunderbird-watershed-alliance-guernsey.hub.arcgis.com/
https://www.ltwaok.org/

4.3  Completed Projects
None in the report period.

Section 5: Summary/Permittee Information
5.1 Permittee Information

Permittee City of Norman, Oklahoma

Address 201 West Gray, Bld A

City/State/Zip Norman, OK 73069

Contact Jason Murphy, CFM
Stormwater Program Manager

Contact Phone (405) 366-5455

Authorization No. OKR040015

Authorization Date November 29th, 2005

5.2 Certification

I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gathered and evaluated the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true, accurate,
and complete. I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.

Date: S}’ ﬂ";'?

Title: City Manager

Signature:

Name (printed): Darrel Pyle

20



Appendix A: Annual Report Summary

FY 2022 STORMWATER ANNUAL REPORT
SUMMARY

1 PUBLIC MEETING 32,350

WAS HELD OCTOBER 31, 2021 AT LAKE POUNDS OF ‘
THUNDERBIRD. VOLUNTEERS WERE HOUSEHOLD
WASTE COLLECTED

2 ACTIVITIES WITH
LOCAL SCHOOLS

WERE COMPLETED WITH:
1.EISENHOWER  ELEMENTARY 5TH  GRADE
CLASSES (DEMONSTRATED THE ENVIROSCAPE
WERE PUBLISHED IN THE MODEL).

NORMAN TRANSCRIPT, 2.LOVEWORKS AND PARKS (HANDS-ON ACTIVITY

NORMAN TRANSCRIPT SPECIAL DISCUSSING EROSION, WATER POLLUTION,
EDITIONS, AND/OR NORMAN - WATERSHEDS, AND WATER CONSERVATION g

MAGAZINE. WHILE BUILDING MINIATURE GREENHOUSES).

UTILITY INSERT  PROVIDING
FERTILIZER FerTILIZER USE TIPS wWAS [ NORMAN EARTH DAY

USE (pz) DISTRIBUTED TO ALL UTILITY

- EVENT WAS
ACCOUNTS IN Q2 AND Q4. : CANCELLED DUE

THE FERTILIZER BROCHURE WAS T TO INCLEMENT

UPDATED AND DISTRIBUTED TO ALL @ WEATHER.
APPLICATORS IN MARCH 2022.

O ECAB & 195
DRY WEATHER |

h I& MEETINGS I_x_ FIELD SCREENING [l RAIN BARRELS
' e DISTRIBUTED

WERE ATTENDED ON A
MONTHLY BASIS AND STAFF

WORKED WITH THE GROUP 123 :(8 54

ON SEVERAL STORMWATER- POST Doob b ANCESS Eon

RELATED ISSUES AND CONSTRUCTION -~ GRASS CLIPPINGS
EVENTS. AN

INSPECTIONS WERE ISSUED




21,162 5,024
INLETS LANE MILES
INSPECTED SWEPT

C)\ il
736 0. o
|N’LETS 1'612

CLEANED TONS DEBRIS

m ——

288
TONS OF
DEBRIS
REMOVED

48

COMPLAINTS WERE
RECEIVED THROUGH
THE ACTION CENTER

TONS OF DEBRIS WERE
REMOVED BY CHANNEL
MAINTENANCE CREWS. OVER
MILLION SQUARE FEET OF
CHANNELS WERE
MOWED/MAINTAINED.

12 21 1,403
CLEAN-UP CONSTRUCTION

CITY FACILITIES
EVENTS INSPECTIONS

INSPECTED

DEPARTMENTS 337
ATTENDED VOLUNTEERS SWP3s REVIEWED

STORMWATER Py
TRAINING "
Y/
%,

29

TONS OF DEBRIS 3,151 108

REMOVED BY POUNDS DEBRIS ACTIVE SITES
LITTER CREW REMOVED

FOUR (4) INSERTS WERE
UTILITY DISTRIBUTED TO ALL UTILITY

INSERTS AccoOuNTs.

QI: POOL DRAINING TIPS

Q2: FERTILIZING YOUR LAWN
Q3: RECYCLE THE RAIN

Q4: GREEN YOUR LAWN

SPANISH P2 MATERIALS

ORIGINAL MATERIALS
7.8 WERE COMPLETED IN 2016.
FERTILIZER BROCHURE HAS

BEEN UPDATED AND

TRANSLATED.

157 1

POLLINATOR

COMPLAINTS, EMAILS, AND
OTHER REFERRALS WERE
INVESTIGATED

GARDEN PLANTED
IN PRAIRIE CREEK
PARK




Appendix B: Supporting Documentation for MCM 1

Stormwater Division Homepage

Stormwater Division

Whatis stormmater?

Environmental Volunteer Information from
City Website.

Volunteer

Utility Bill Insert

WATER o,
SR

& d°

V-

(},,—ré
oF yot®

GREEN YOUR LAWN
A&tyméa,&e@

and rivena

Too much fertilizer, especially phosphorus, can
turn lakes and rivers green by encouraging the
growth of algae. Algae takes up the air that fish
need to breathe in the water, and can give off
chemicals that taste bad and are bad for
people’s skin. Keep chemicals out of our lakes
and rivers by following these tips:

Don't apply fertilizer when it's raining or
rain is in the forecast.

Sweep or blow fertilizer that is on streets,
driveways, and sidewalks back onto your
yard or dispose of it properly.

Don't apply fertilizer within 25 feet of
creeks, streams, and ponds.

Don't blow or dump grass clippings, leaves,
or any yard waste into streets, storm drains
or waterways.

Test your soil before applying fertilizer,
especially if it contains phosphorus.

Though fertilizers contain chemicals that
are good for lawns and plants when
applied at the right time and at the right
amounts, too much applied to lawns and
gardens at the wrong times can wash off
and pollute local waterways, incuding
Lake Thunderbird. So if you fertilize, be
sure to follow our tips and comply with
the City of Norman's manufactured
fertilizer ordinance.

Not sure how much, if any, fertilizer you
need? Contact Oklahoma State University
Extension for a soil test:
https://extension.okstate.edu/county/okla
homa/horticulture/index.html

pwstorm




Quarterly Newsletter — March 2022
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March 2022

It may not seem like a stormwater problem, but pet waste is one of the top 5

contributors of bacterial pollution in urban watersheds. You can make a difference

by being a responsible pet owner and following these tips:

@ Carry a plastic bag with you when you walk your dog so you will be prepared
to clean up after your pet. Then, throw it in the nearest trash can.

@+ Avoid letting your dog do his business within 200 feet of a waterbody.

«@» Clean up the waste in your back yard or hire someone to do it for you.

«+ And, of course, never throw dog waste into a storm drain!

CITY OF NORMAN STAFF UPDATES

KATRINA BOTELER

Stormwater Compliance Inspector

Katrina graduated from the University of West Florida with a degree in
E I Science and and p y worked as a
stormwater inspector with the State of Florida. In her spare time,
Katrina enjoys painting landscapes, constructing metal earth puzzles,
and golfing. She is also a big fan of traveling the world, both near and
far, looking for new experiences.

~

BUILDER'S CORNER

This year's Spring Builder's Workshop will be a
great time to network, meet new City of
Norman staff, review permit requirements, and
learn about any upcoming changes. Lunch will
be provided.

Join us for our Spring Builder's Workshop at:
The Well, 210 James Garner Avenue

May 25, 2022, 11:00 AM - 1:00 PM

Register online at:

hutps://bit.ly/3pwscx6

RECYCLE THE RAIN

If you are interested in purchasing a rain barrel,
the Central Oklahoma Stormwater Alliance
(COSWA) is hosting it's annual rain barrel
promotion. The rain barrels are made from re-
purposed food-grade barrels and include a
mosquito screen, spigot, and overflow valve. Rain
barrels can be purchased online at
https://upeycle-products.com/ok-
programs/nnm/

Order Deadlines
By mail: March 20, 2022
Online: March 27, 2022

Pick-Up
668 E. Lindsey Street
April1 @ 4- 6 PM
April2@ 9 AM -1 PM

CONT

ACT INFORMATION

City of Norman Stormwater

Division
Phone:
Email:
Website

(405) 829-2524
pwstormwater@normanok gov
hitps://www.normanok gov/your-
government/departments/public-works-
depantment/stormwater-division

Stormwater Division Staff

Jason Murphy

Stormwate
Office: 405-

r Program Manager
-366-5455

Cell: (405) 365-4928
Amy Shepard

Stormwates

r Administrative Assistant

Office: (405) 329-2524

Hans Osgo
Stormwate

Office: (405

od,
r Maintenance Supervisor
5) 307-7278

Cell (405) 409-0508

Michelle Ci
Stormwate

hao, CISEC, CPSWQ
r Program Specialist

Office: (405) 366-5435
Cell: (405) 226-0693

Stuart Shumate, CSI, OCESI

Stormwatel

r Compliance Inspector

Office: (405) 217-7777
Cell: (405) 323-7155

Katrina Boteler

Stormwate:

r Compliance Inspector

Office: (405) 366-5456
Cell: (405) 370-3295

Norman
Phone-
Email:
Website

Departm
Quality
Phone
Email:
Wibsite:

March 2022

Facebook Post Examples

12:28 ol T

< City of Norman, OK - City Gove... @ Q

Posts About Photos v Mentions

City of Norman, OK - City Government @
¥ Mar8-Q

Don't forget to order your rain barrel!!!

The Central Oklahoma Stormwater Alli... See More

Rain Barrel Sale

Q2 1share @~

o Like () Comment £ Share

12:28 94 all &

< City of Norman, OK - City Gove... @ Q

Posts

About Photos v Mentions

City of Norman, OK - City o

Government @

Apr21-Q
2022 ARTFUL INLETS PROGRAM

The City of Norman, Norman Arts Council... See More

Q0 n

2022
ARTFUL INLETS |
PROGRAM  ©

APRIL 22 & 23

2 comments 17 shares @~

oy Like () comment @ Share

Action Center

(405) 366-5396

action. center@normanok gov.
hutps://www normanok gov/action-
center

ent of Environmental

(405) 702-8100
ecls-stormwaterpermitting@deq.ok gov

mwater/indexheml



Appendix C: Supporting Documentation for MCM 2

Norman Green Eco Month — April 2022

CALTH DAY 2022

Earth Day is April 22, 2022 and this spring is full of opportunities to celebrate our earth!
Please join us for any (or alll) of the events we have scheduled to celebrate Earth Day and

keep our watersheds clean

March 17 Bugfest

March 19 Styrofoam collection and
watershed cleanup

March 26 ‘Watershed Cleanup

April 9 Clean-up event

April 13 Composting - Trash to
Treasure

April 16 Watershed Cleanup

April 22

April 22-23 Artful Inlets

April 24 Norman Earth Day
Festival

April 30 E-Waste collection

May 7 ‘Watershed Cleanup

9 AM - 12 PM @ Norman Central Library (108 W.
Acres Street)

1 AM - 5 PM @ Norman HHW Facility (3901
Chautauqua Ave)

1- 3 PM: Styrofoam collection/drop off

8 - 4 PM: tours of HHW facility

4 - 5 PM: clean-up Chautauqua to Jenkins

Register: hitps://bitly/8K9cRKG

10 AM - 12 PM @ John H. Saxon Park (3016 36th Ave
SE)

Register: hreps://bit ly/28ICI4op

10 AM -12 PM @ NE Licns Park (1800 Northchiff
Ave)
Register: hutps://bitly/385PEqeY

6:30 - §:00 PM @ The Well (210 James Garner)

10 AM - 12 PM @ Prairie Creek Park (2025
Pendleton Dr).

Volunicers are welcome to help pick-up trash throughout
the park or plant milkweed in the new pollinator garden.
Register: https-//bit ly/8]deMxG

D)

Lions Park (450 § Flood Ave)

Join us in the third installation of Artful Inlews! Come learn
Fhout native plants, solar energy, or just watch the artists
create their masterpicces. Activities will take place
Saturday @ 9 AM - 12 PM.

12 - 5 PM @ Andrews Park (201 W Daws St)

9 AM - 12 PM @ Cleveland County Fairgrounds (615
E Robinson St}

10 AM - 12 PM @ Lake Thunderbird State Park
{13101 Alameda Drive)
Register: hitps://bitly/850iEgW

Watershed Clean-up at Saxon Park — March 26, 2022




Appendix D: Supporting Documentation for MCM 3

Dry Weather Field Screening Form — Example from March 2022

Outfall Inspection
City of Norman, OK

Outfall Details

Visual Screening Site

City of Norman, OK

Location: Visual Screening Site  Compliance:
Added: 07/29/2020 Previously Inspected On: 0e/18/2021
Inspection Properties
Inspector: Michelle Chao  Inspection ID: 037519
Inspection Type: Outfall Inspection  Inspection Date: 03/28/2022
Scheduled Inspection Date: NA  Compliance Status: Complia
Time In: NA  Time Out: ¥22 AM
Follow Up Inspection Date: NA
Site Information
Type of Site: Visual Screen Sites  Date: 03/28/2022
Precipitation within the last 3 days?: No
Outfall Characteristics
Is the outfall in No
good condition?.

Describe:

There is ersion in the flume east of the concrete channel along Blankenship. The concrete flume
directly off Blankenship is also eroded with parts of the flume having collapsed. Concrete pad on
top of box structure has been undercut and parts have cracked/started to collapse

Is flow present?: Yes
Is the outfall free of staining? : Yes
Is the outfall free of sediment?: Yes

1of3

Photos

City of Norman, OK.

Is the outfall free of floatable
debris?

No

Describe:

Floatable debris stuck in vegetation, old silt fence, concrete filled bucket, and black.
tubing visible in/around channel.

Vegatative Condition: Mormal growth
Discharge Characteristics
Color Clear  Odor: None
Clarity or Can see through and canread  Is the discharge free of floating solids? Yes
Turbidity: newsprint
Settled Salids (amount of material after 60 NA  Isthe discharge free of IDescribe what you
minutes): suspended solids?: see|
Is the discharge free of foam?: Yes s the discharge free of oil*: Yes
Is the discharge free of other obvious indicators of  Yes
stormwater pollution?:
Field Testing Results
PH: NA  Ammonia (mg/L) NA
iz (mg/L) NA
Additional Information
Algal growth present on concrete apron of box structure and in channel.
Weather
Weather Condition: ClearDay  Temperature (F): 56
Precipitation (in): 0  Frecipitation Last 72 Hours (in): ]
Precipitation Last 24 Hours (in). o
Contacts
Mo contacts to display.

2of3



Appendix E: Supporting Documentation for MCM 4

Earth Change Permit Application Form (page 1)

CITY OF NORMAN
STORM WATER QUALITY
EARTH CHANGE PERMIT APPLICATION

Note: Please print of type all date

=Y/
D

72
SN

PROJECT INFORMATION

NAWE OF PROJECT:

ADDRESS:

DISTURBED AREA {ACRES): LanTuoe: LONGITUDE:
PROPOSED START DATE:, PRoPOSED END DATE
LOCATION OF STORM WATER PoLLUTION PREVENT PLAN (SWP3): [ 1Onsite [ JOFFsTE [ 1 NIA

ACORESS {IF LOCATED OFFSITE):

APPLICANT/OWNER/OPERATOR [ 1PRIMARYCONTACT [ ] SECONDARY CONTACT

CompANY:
AoDRESS: o STATE:
PHONE: Ceu: E-MaL:
GENERAL CONTRACTOR [ ]PRiMarYCoNTACT [ ] SECONDARY CONTACT
[ ]CHECK IF SAME AS APPLICANT
NAWE (PRINTED): Conpan;
AooRess: cimv: STaTE: Zp:
PHONE: Ceu: E-MaL;
ENGINEER/DESIGNER
Conpany
Acoress: ;. STaTE: 2w
PHONE: CeuL: EMAL:
FOR GFFICE USE SUBMITTALLS
PERNITS WARD. FEE: [ INol
wATERSHED: SUB-WATERSHED [ 1swRs
RECEVING WATER DATE: [ e
[APFROVED BY. [ 1cHECK
May 8, 7017

Construction Site Inspection Form (page 1)

City of Norman, 0K

Wynn Wynn
Compliance Assistance Visit Report

City of Norman, OK

Construction Site Details

Name WynnWynn  Compliance

Added 01/31/2022  Previously Inspected On 06/01/2022
Site Physical 3724 Classen Boulevard, Norman,

Address 73071, 0K

Inspection Properties

Inspector, Michelle Chao D: C-101926
Inspection Type:  Compliance Assistance Visit Report  Inspection Date: 06/02/2022
Scheduled Inspection Date: NA  Compli

Time In: NA  Time Qut: NA
Fallow Up Inspection Date: NA

SUMMARY OF DEFICIENCIES | See below for details and recommendations

y CRITICAL deficiencies noted? If y
in 14 o

NA  Are there any NON-CRITICAL deficiencies noted? If  NA
yes, please correct the issues pr
e noted, to regular inspection. Pictures will

he next

ipt of this report, unle any the

urther action. Pictures will accompany the email notification
ofification
CRITICAL DEFICIENCIES
1. Does the site have an earth change permit?. NA 2 Have off-site discharges been prevented?: NA
3 Have BMPs been installed correctly?: NA 4 Has the required buffer been maintained around  NA
waters of the state?
5. Has washout/washwater been properly NA 6. Have medium-large spills been addr NA
addressed? (greater than 2 square feet or 5.¢
volume)?.

Tof2



Appendix F: Supporting Documentation for MCM 5

Water Quality Protection Zone Ordinance

§ 2. THAT, Section 22:429.6 shall be added as follows:

SEC. 429.6 — WP, WATERSHED PROTECTION DISTRICT

1. Description and Purpose. The Watershed Protection District encompasses areas
through which water drains into the Lake Thunderbird watershed, thus affecting the water
supply derived from City wells and Lake Thunderbird. The City of Norman adopts a goal
of nondegradation which maintains or improves the quality of water entering the various
waterways in Norman and ultimately ending in Lake Thunderbird. Pollution prevention
will be assured by requiring best management practices and development restrictions,
where appropriate. Land uses which could adversely affect the water supply are generally
prohibited, unless acceptable alternate methods are used that can be shown to
substantially reduce or eliminate their negative affect on the water supply, thereby
preventing the risk of contaminants in the surface water and ground water within the
Lake Thunderbird watershed, and reducing the risks to the public health.

Detention Pond Inspection Form

City of Norman, O
City of Morman, 0K

Weather Condition: NA Temperature (F): NA
Detention
Precipitation (in): NA Precipitation Last 72 Hours (in): NA
Default Structure Inspection
i Precipitation Last 24 Hours (in): NA
City of Morman, OK
Contacts

Structure Details

N contacts to display.

Name: Detention  Compliance:

Photos
Added 07/29/2020  Previcusly Inspected On: 04/26/2022
Site Physical Address: NA
Inspection Properties
Inspector: Michelle Chao  Inspection 10 515049
Inspection Type: Default Structure inspection  Inspection Date: 06/02/2022
Scheduled Inspection Date: NA  Comgliance Status
Tirme bn NA  Time Out NA
Follow Up Inspection Date: NA
Date Resolved: NA  |s Control Active: Yes
Are Washouts Present Mo Removal of Flostables Requined: No
Is Built within Specification: Yes |5 Depth of Sediment Acceptable: Yes
|z Downatream Erozion Present: Mo |z Erosion Present No
Iz llict Discherge Present: Mo isOutlet Clogged: o
Iz Return Inspection Recommended Mo |s Standing Water Pragent: No
Has Structural Damage: Mo Requires Maintenance: Ho
Requires Repairs: No

Additional Information

Weather

2of2



Appendix H: Lake Thunderbird TMDL Monitoring Reports

Lake Thunderbird TMDL Monitoring Reports
July 2021 to June 2022



Lake Thunderbird TMDL Monitoring Plan Implementation:
Sample Year (SY) 2021- July Report

the water agency

SY2021 Monthly Report



Lake Thunderbird TMDL Monitoring Plan Implementation:

July 2021 Monitoring Report

Oklahoma Water Resources Board

Water Quality Programs Division

Monitoring and Assessment Section

3800 N. Classen, Oklahoma City, Oklahoma 73118
405-530-8800

Contact

Sarah Dexter, Project Leader, sarah.dexter@owrb.ok.gov

Jason Murphy, Project Supervisor, jason.murphy@owrb.ok.gov

Lance Phillips, Streams Program Manager, lance.phillips@owrb.ok.gov
Bill Cauthron, Monitoring Coordinator, bill.cauthron@owrb.ok.gov



mailto:lwphillips@owrb.ok.gov
mailto:lwphillips@owrb.ok.gov
mailto:maporter@owrb.ok.gov
mailto:bill.cauthron@owrb.ok.gov
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SUMMARY OF JULY WATER QUALITY SAMPLING

Sampling for July 2021 occurred on the sixth and was considered a base flow collection. Water
samples were collected at all ten locations and discharge measurements were collected at
seven locations. Mesonet data shows no precipitation on the sixth, in the 72 hours prior to
sampling, or in the 72 hours after the sampling event. The total rainfall amount in Norman for
the month of July was 2.70 inches. All water level gauges were operational for the month,
except for LRC-1 due to equipment malfunction and JB-1, which was removed for upcoming
road construction. The gauge at LT-1 was removed in 2018 as a result of equipment
malfunction. The equipment has not been replaced due to intermittent streamflow and dry
conditions. Furthermore, this station is being reviewed for a possible location change.

RESULTS

Figure 1 Monitoring Station Map



N o : Water Dissolved Specific -
Monitor Monit .
. N9 or.n oring Date Time Field Temperature [Oxygen (DO)| pH Conductance Turbidity Notes
Location ID| Location Name Crew . (NTU)
(°C) (mgll) (mS/cm)
CC-1 Clear Creek 7/6/2021 10:25 SD 21.22 8.03 7.82 715 11 Used RP3
Neither RP over water, orifice buried in a few
JB-1 Jim Blue Creek 7/6/2021 | 11:05 SD 21.13 7.47 7.72 721 9 inches of sand, visible bubbles when purged
at arrival, used arrival stage for flow
Much higher stage than normal but not much
Lpg-1 | LowerDaveBle | g5000 | 11:55 | sD 27.52 5.79 7.98 396 10 | visible flow, not able to connect to dcp, ants
Creek clogged rain hat
Higher stage than normal but base flow
LRC-1 Lower Rock Creek | 7/6/2021 13:30 SD 22.56 7.11 7.76 702 12 conditions, orifice not reading correct-
probably buried under riprap from construction
No visual flow on downstream, minimal flow
LT-1 Lake Laterals 7/6/2021 12:45 SD 24.30 4.21 7.36 450 21 on upstream, aquatic veg common on
upstream
TE-1 Litle River 7/6/2021 | 16:35 | SD 29.90 9.51 7.79 766 7 |Smallbeaver dam upstieam, ot much vsible
Tributary flow
Little River .
TG-1 . 7/6/2021 17:10 SD 25.84 8.95 7.71 1075 5 Downstream LEW bank starting to collapse
Tributary
Upper Dave Blue ) Above normal flow but still base conditions,
UDB-1 Creek 7/6/2021 8:55 SD 20.11 7.85 7.75 936 9 hay still on edges of bridge
URC-2 | Upper Rock Creek | 7/6/2021 | 14:55 | SD 23.19 7.29 7.71 737 19 Figher stage than fiomal but base flow
WC-1 Woodcrest Creek | 7/6/2021 | 15:45 SD 23.75 7.88 7.63 1051 13

Table 1 Field Data Form




Monitoring | Monitoring Location Nitrate and Kjeldahl Phosphorus| Total Suspended
Location ID Name Nitrite (mg/l) | Nitrogen (mg/l) (mgll) Solids (mg/l)
CC-1 Clear Creek 0.36 0.25 0.050 <5.0
JB-1 Jim Blue Creek 0.11 0.44 0.050 <5.0
LDB-1 Lower Dave Blue Creek <0.05 0.93 0.092 <5.0
LRC-1 Lower Rock Creek 0.22 0.42 0.055 <5.0
LT-1 Lake Laterals 0.08 0.86 0.073 8.0
TE-1 Little River Tributary <0.05 0.96 0.117 <5.0
TG-1 Little River Tributary 0.40 0.51 0.091 6.0
UDB-1 Upper Dave Blue Creek 0.21 0.39 0.040 6.0
URC-2 Upper Rock Creek 0.18 0.51 0.060 18.0
WC-1 Woodcrest Creek 0.46 0.51 0.129 <5.0

Table 2 Laboratory Analysis Summary
Monitoring Nitrate and Kjeldahl Phosphorus | Total Suspended

Location Name | Nitrite (mg/l) | Nitrogen (mg/l) (magll) Solids (mg/l)
Field Blank <0.05 <0.10 <0.010 <5.0
Duplicate 0.37 0.22 0.046 5.0
Duplicate RPD 2.74% 12.77% 8.33% 66.67%*

Table 3 QA/QC Data Where the Asterisk Denotes RPD 4

Quiality assurance/quality control (QA/QC) of the data includes a field blank and duplicate

sample from each collection event and is qualified by the OWRB. Relative Percent Difference
(RPD) of the duplicate sample can be categorized into four levels, where Level 1 likely has no
QA issues and Level 4 has major QA issues, and should be used with caution.

Monitoring | Monitoring Location | Discharge | Stream Stage
Location ID Name (cfs) (ft)
CC-1 Clear Creek 2.32 20.73
JB-1 Jim Blue Creek 2.82 16.45
LDB-1 Lower Dave Blue Creek 50.00 21.35
LRC-1 Lower Rock Creek 10.00 7.70
LT-1 Lake Laterals 0.05 431
TE-1 Little River Tributary 0.20 11.01
TG-1 Little River Tributary 3.85 9.15
UDB-1 Upper Dave Blue Creek 6.34 17.66
URC-2 Upper Rock Creek 3.16 11.54
WC-1 Woodcrest Creek 0.91 7.58

Table 4 Station Discharge Summary

All rated stream discharges are provisional and subject to change.




File Information
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Start date and time 7/6/2021 10:19 AM s — - m—
L= s Discharge Measurement Summary fociciicionion)
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|Calculations engine FlowTracker2 — I data 2
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Gauge height time  Gauge height (1) Rated discharge (R%/s) Temperature (°F) Salinity (PSS-75) Gauge height comments
System %\ | 7/6/2021 10:31 aM[20.730 | | | |
Discharge Summary B T a
time 7/6/2021 10:21 AM  End time. 7/6/2021 10:38 AM
# Stations " Avg interval © ) o ooy S U0
depth 0.613 f Max depth 0.900 ft —— oo |
velocity 0.6323 fus Maxvelocity  0.9614 fus 500 . 7 6o [ ¢
SNR 54 a8 Total width 6.000 ft 0.900 0. v
temp 70.364 °F Total area 3.6750 fe? :m z Cd
. X 4
Perimeter  6.467 ft Total discharge  2.3239 ft'/s o300 o, -
Discharge Uncertainty £ 10.800 0. J
150 VE : - Z :
1.0% 1.0% 500 o X v
Depth 0.6% 4.6% 000 0.0000_J0.000 v
1.4% 5.7% =
0.2% 0.2%
20 '
# Stations 4.6% 0800 |0.6000 |o0.48¢ |Velocity Angle > QC |
7% 7.4% .00 106000 [0.540 [High Sin % Discharge ]
.900 106000 [0.54¢ |standard Error > QC.High Stn % Dischargef
Viewer Controls kel 900 [0.6000 [0.54¢ [High Stn % Discharge
——CH I 7 — .800__|0.6000 _|0.480 [High Stn % Discharge
.800__|0.6000 [0.480 _[Velooty Angle > QC.High Stn % Discharge
———— A ————— 0.600 06000 |0.360 >
Figure 2 Discharge Measurement Summary CC-1
File Information R
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Aes  Flow
¢ Sations L Avg interval © Vekaty ) R
Mean depth 1.007 f Max depth 1.500 fe T
Mean velocity 0.3998 fe/s Max velocity 0.5335 fus 0.1015 .60 | 7
Mean SNR 5@ Total width 7.000 fe 0.1621_[5.75 | 4
Mean temp 70.280 °F Total ares 7.0500 f* 02513 1892 1 ¢
Wetted Perimeter 7938 ft Total discharge 28186 f'/s ‘ﬁ: 1174 -
Discharge Uncertainty £ 0.3239 | 4
3022 7
gk""" - Ly 3070 7
M 1.0% 1.0% 52798 v
Depth 0.0% 8% 414 s
Veloctty 0.6% 21 0.00 | 7
Width 0.2% 0.2% 2
qu 2%
’rsun- 4 e
Ovenail 5.0% 3.5 A
4
Viewer Controls ol s
| Rezet all .
3
1o
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Figure 3 Discharge Measurement Summary JB-1



File Information E
File name. Little River Tributary E_20210706.ft
[Start date and time T/6/2021 4:27 PM .
- Save PDF of summary
Discharge Measurement Summary |
Seart location longitude Summary overview ¥
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Data collection mode Discharge
— . Mean
Location Depth Measured Velooty  Correcti Aea  Fow
Syatiam ndormatian %l || se mme ) Mewos OBV ssoem pORNE samoes VRl el S SR %Q
s A 1|0 Jeormoooo  |none Joooo [o.oooo [oooo o Jo.0000 0.0409 _J0.0000 o000 Jo.0o | +
‘Seart time 7/6/2021 4:29 PM End time 7/6/2021 4:43 PM. 1 J429PM[1.000 o6 0300 [0.6000 [0.180 [s0 [0.0409 __[1.0000_|-0.0409 _[0.3000 |-0.0123 |6.18] /
. - - . 2 [431PMz2000 _ J06__ [0.300  [0.6000 [0.180 o771 10000 [0.0771__ [0.3000 [0.0231 [11.66] +
3 |a33PMBo00 06 0900 [0.6000 [0.540 o0ss1__ [1.0000 [0.0551  0.9000 0.0532 |26.80] /|
hean depth 0.727 ® Max depth 1.300 & 4 |aapM4000 o6 [1100  [0.6000 [0.660 o614 [1.0000 [0.0614 _ [1.1000_0.0675 |34.04] v
Mean velocity 0.0248 fr's Max velocity  0.0771 fu/s 5 |4:36 PM[5.000 o6 1.200  J0.6000 [0.720 0.0343 __ ]1.0000 [0.0343 _ [1.2000 0.0412 [20.74 +
Mean SHR 54 a8 Total width 11.000 & |437PMe000  Jo6  [1.300 [0.6000 [0.780 00057 [1.0000[0.0057 _ [1.3000 [0.0074 [3.74 | 4
P = S o 7_|439PM[7.000 0.6 [1.100_ [0.6000 [0.660 -0.0029 10000 |-0.0029 _[1.1000 |-0.0032 |-1.63[ v/
) 8 14:40 PM{8.000 0.6 10.0212 1.0000 10.0212 0.9000 10.0190 [9.60 _L
Wetted Perimeter  11.412 ft Total discharge  0.1984 ft/s 5 loaz ,, Boser — Tioooo boor  Tosooo boves Ll s
Discharzs Unoertaint a 10 [4:43PM[11.000  |None 10.0000 0.0027  [0.0000 [0.0000 [0.00 | +
Category 50 IVE Quality control warnings &
1.0% 1.0%
Location Depth Measured
st# Time %Depth warnings
Depth 0.5% 8.6% ") m Depth ()
IVelocity S s 2 |a31pm[2000 o |0.300 |0.6000 |0.180 SR Threshold Variation,High Stn % Discharge
3 |a33PM[3000 |06 |0500 [0.6000 |0.540 [SHR Threshold Variabion,High St % Discharge
Width = (e 3 [434PM[4.000 |06 |1.100_|0.6000 |0.660 Large SNR Variation,SNR. Threshold Variation,High Stn % Discharge]
Method 3.8% 5 |4:36 PM|5.000 0.6 1200 J0.6000 [0.720 High Stn % Discharge
Ly Stations 4.6% 9 [4:42 pm[9.000 0.6 0,600 _|0.6000 |0.360 SHR Threshold Variation
Overall 6.7% 37.5%
Viewer Controls E
| Chartsize 7 Chartsize
| —
B
Figure 4 Discharge Measurement Summary TE-1
File Information ®
File name Little River_20210706.ft
[Start date and time 7/6/2021 5:10 PM .
- Save PDF of summary
, : Discharge Measurement Summary |
Start location longitude Summary overview ¥
[Caleulations engine FlowTracker2 5
Data collection mode Discharge
— y Mean
Location Depth Measured Veboty  Commecti Area Flow
System Information ¥ S# Time ) Method Il FeDepth Depth (1) Samples (ss) prin s ") ) %Q
e Allo s hone 0000 [0.0000 Joo00 o 0.0000 01037 |0.0000 0.0000 [0.00 | v
Istart time 7/6/2021 5:11 P End time 7/6/2021 5:36 PM 1 |5:12PM[1000  Jo6  J0.700 0.6000 [0.420 |7 0.1037_ [1.0000 [0.1037 __[0.7000 j0.0726 [1.89] v
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=
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Depth 0.3% 27% 14_[530 PM[14.000__ J06 03186 [1.0000 03186 |1.0000 J0.3186 [8.28 | 7
15 |s:31 PM[15.000 _ Jo6 ] 02443 [1.0000 [0.2443 11000 J0.2688 [6.98 | v
0.3% 1.9%
[Vatoctey 16_[533PM[16.000 |06 [1.000_ |0.6000 [0.600 js0 0.2148_ [1.0000 [0.2148 _ |1.0000 [0.2148 [5.58| v
[ LS Lho 17 _[534PM[17.000 o6  [1.000 [0.6000 [0.600 js0 01993 [1.0000 [0.1993 [1.5000 j0.2990 [7.77 |
IMethod 1.9% 18_[5:36PM[19.000 |None 0.000 0.0000 ]0.000 o j0.0000 0.1993  Jo.0000 Jo.0000 Jo.00 | v
# Stations 6% Quality control warnings A
loverall 3.5% 3.5%
ste Time Methog D jansunas
= # 4 9%Depth m) Wamings
i — 7 — 18 |5:36 PM[19.000  [none  [0.000 [0.0000 |0.000 |water Depth > od
| —
E

Figure 5 Discharge Measurement Summary TG-1




File Information &
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[Start date and time T/6/2021 B:49 AM :
- Sawe POF of summary
Discharge Measurement Summary |
Start location longitude | Summary overview ¥ I
Calculations engine FlowTracker2 — — =
Data collection mode Discharge
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Discharge Summary 2 e &
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# Stations 3.0% 14 9:20 AM|15.000 0.6 10.900 10.6000  0.540 80 L4
loverall 4.6% 9.2% 15  [9:21 AM|16.000 10.6 10.900 10.6000 [0.540 80 L
16_[9:22 AM[18.000  |None [0.000  |0.0000 |0.000 lo v
Viewer Controls 2
| P 0 — Quality control warnings 2
|
| Recat all Location Measured
| St# Time ) Metod SO siveptn po G wemings
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Figure 6 Discharge Measurement Summary UDB-1
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Figure 7 Discharge Measurement Summary URC-2
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Figure 8 Discharge Measurement Summary WC-1
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Figure 11 Monthly Hydrograph WC-1
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Figure 12 Monthly Hydrograph URC-2
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Figure 13 Monthly Hydrograph LRC-1
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Figure 14 Monthly Hydrograph LDB-1
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Figure 15 Monthly Hydrograph JB-1
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Figure 16 Monthly Hydrograph CC-1
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MESOMET CLIMATOLOGICAL DATA SUMMARY July 2821 Time Zone: Midnight-Midnight CST
(NRMNY Norman Nearest City: 2.1 NW HMNorman County: Cleveland
Latitude: 35-14-89 Longitude: 97-27-53 Elevation: 1171 feet
TEMPERATURE ( °F ) | DEG DAYS | HUMIDITY (%) | RAIN | PRESSURE (in)| WIND SPEED (mph)| SOLAR 4" SOIL TEMPERATURES
DAY max MIN Ave DEwPT | HDD CDD | MAX MIN AVG | (in) STN  MSL | DIR AVG  MAX | (m3sm?) 50D BARE MAX MIN
1 89 71 75.8 71.1 a 15 98 59 &7 1.77 28.76 38.81 55W 5.9 25.1 11.41 77.1 79.3 84 77
2 82 71 75.3 7l.4 a 11 98 7@ Bi 2,81 28.78 3238.82 ME 5.2 24,2 15.85 76.3 78.2 82 75
3 34 7@ 76.2 8B5.6 a 12 a4 47 7F2 2,98 28.79 268.84 ESE 6.3 15.9 25.64 77.1 79.9 36 75
4 85 85 76.3 83.5 a 1e 94 5@ &6 2,98 28.7% 29.99 55E 5.6 14.5 25.91 76.6 78.6 83 74
5 85 87 76.8 84.4 a 11 56 52 67 2,98 28.7% 28.88 ESE 6.8 15.9 23.64 76.6 77.3 83 72
6 87 &7 T3.1 &7.4 a 12 93 53 71 .80 28.76 38.81 ESE 4.9 14.3 21.16 76.7 7.6 83 72
7 ol* 7@*= 75.9% p9.9% a* 15% 96* 48% Fo*| @.88% 28.71® 29.96% SW * 3.8% 22.9% MA F7.9% F9.,2% Bg¥ J4#
3 92 7a Bl.5 7a.9 a 1s 98 @ 73 2,98 28.71 29.85 55E 4.1 17.3 27.68 78.5 82.8 og 74
g9 8 73 El.e 7e.s a 16 88 Lbe T2 B.88 28.76 38.0a 5 9.3 27.3 28.89 79.5 84.2 o1 78
1e 89 7@ 79.8 71.9 a 15 97 82 7B 8.23 28.78  29.85 55W 1a.8 33.5 18.77 78.9 83.1 88 79
11 84 B9 75.3 84.6 a 11 95 49 71 2,98 28.74 29,89 MMl 8.5 21.9 23.69 77.8 88.1 84 75
12 85 83 75.1 82.86 a 9 97 42 B8 B.88 28.81 38.06 SE 3.8 18.3 24 .62 76.2 2@, 3 88 73
13 o1 89 BB8.86 &7.8 a 15 858 43 65 2,98 28.36 38.11 5 7.5 21.3 27.58 7.2 83.2 o1 75
14 88 71 B8.8 &7.9 a 14 834 52 BE 2,98 28.34 38,89 5 1la.4 29.8 25.9& 77.8 83.7 89 7B
15 88 72 BB.8 89.86 a 15 a6 58 71 B.88 28.75 38.04 5 1a.3 24.5 22.89 77.9 83.6 89 78
1& g 72 Be.7 7F1.7 a 1s 92 58 75 2,14 28.71 29.85 5 8.2 23.8 25.4%9 78.7 84,1 og 7B
17 91 7 TF3.3 TFi.8 a 1s 98 58 B2 2,83 28.77 38.82 5 5.9 29.7 28.17 79.8 84,3 o3 79
15 92 B8 78.4 7Jl.@ a 14 99 53 Ba 2,88 28.83 38.@8 EME 3.8 23.9 2a.28 78.3 83.5 o1 77
15 87 7a 78.2 8BB.5 a 14 96 5@ 74 2,98 28.833 38.89 MME 8.4 21.3 26.14 78.5 83.8 og 7B
28 86 87 76.2 85.7 a 11 93 47 72 2,98 28.33 3238.88 ME 7.1 15.5 24,55 77.86 83.5 og 77
21 85 83 74.9 84.3 a 9 97 4% 72 @.aa 28.35 38.1a ESE 4,1 12.4 22.12 76.3 83.2 oa 7
22 88 84 785.2 85.9 a 11 96 43 68 2,98 28.37 38,12 55E 5.5 1&5.8 22.44 76.8 83.4 og 77
23 op* 73®= Bl1.7* 7@.5*® ax le* 59% 4= Tl @,88% 28.81% 30.86% S55E* 7F.9% 1B.1% 25.91% 77.6% Bh,6* Q3% To*
24 o4 Fe B4.5 Fi.4 a 28 57 47 B3 2,98 28.7% 28.88 5 7.8 18.7 25.98 79.8 87.8 o5 &1
25 o5 75 B4.2 71.1 a 28 838 44 &7 2,98 28.72 29.97 5 6.6 31.9 25.68 79.9 89.1 o6 82
26 o4 F2 T9.86 89.6 a 18 93 43 73 2.41 28.73 29.98 ENE 5.6 485.5 28.53 79.3 87.5 o7 B3
27 g 74 B3.3 71.8 a 28 91 44 7a 2,98 28.76 38.81 ENE 4.2 1&8.7 21.48 79.3 84,7 o1 79
28 Q4% F4= g4 9% J1.8% ax 19=% 59% 49% pe*| @.88% 28.38% 30.85% 5E * 5.4% 15.2% MA g@8.4* RJ7.7* 0¥ B@*
29 o5 75 B5.4 7A.38 a 28 91 35 64 2,98 28.832 38.87 5 4.7 14.8 25.73 81.2 89.9 o8 82
e a5 75 B5.5% 71.5 a 28 93 48 65 2,98 28.832 38.87 55E 4.8 15.8 23.68 81.2 8.3 o7 B3
31 97 76 B6.6 7A.6 a 21 85 48 /1 2,88 28.77 38,82 5 6.3 18.3 26.48 81.7 SB.9 R 54
op* 7@* 79.7* £9.D* <- Monthly Averages -» 28.78*% 38.83% 5 * g.4% 45.5% 23.37% 78.3* B3.5% 4Qp* JB*
Temperature - Highest: 97+ Degree Days - Total HDD: g= Humber of Days With: .
Lowest: Ha* Total CDOD: 454= Tmax = 9@: 15% Rainfall = @.@1 inch 7E
, - — : Tmax 2= 32: @% Rainfall = @.18 inch: 4%
Rainfall: Monthly Total: 2.78* in.| Humidity - Highest: 99% Tmin = 32: 8%  Avg Wind Speed = 18 mph 3=
Greatest 24 Hr: 1.77* in. Lowest: 36% Tmin < a: g%  Max Wind Speed = 38 moh 3=

® 1993-2821 Oklahoma Climatological Survey and the Oklahoma Mesonet

Figure 18 July Mesonet Data

# Denotes incomplete record
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SUMMARY OF AUGUST WATER QUALITY SAMPLING

Sampling for August 2021 occurred on the sixteenth and was considered a base flow collection.
Water samples were collected at nine locations and discharge measurements were collected at
two locations. Samples were not collected at LT-1 because of pool conditions. Mesonet data
shows 0.01 inches of precipitation on the sixteenth, 0.18 inches of precipitation in the 72 hours
prior to sampling, and 0.85 inches of precipitation in the 72 hours after the sampling event. The
total rainfall amount in Norman for the month of August was 1.46 inches. All water level gauges
were operational for the month, except for JB-1 due to road construction. The gauge at LT-1
was removed in 2018 as a result of equipment malfunction. The equipment has not been
replaced due to intermittent streamflow and dry conditions. Furthermore, this station is being
reviewed for a possible location change.

RESULTS

Figure 1 Monitoring Station Map



N o : Water Dissolved Specific -
Monlt.orlng Mor_ntorlng Date Time Field Temperature [Oxygen (DO)| pH Conductance Turbidity Notes
Location ID| Location Name Crew . (NTU)
(°C) (mgll) (mS/cm)
CC-1 Clear Creek 8/16/2021 9:50 SD 22.12 7.28 7.98 689 10 Used rp3, narrow channel
Construction started on Hwy 9; large amount
JB-1 Jim Blue Creek | 8/16/2021 | 10:50 | SD 23.90 6.40 7.82 1010 g | oftreefbrush cut down; channel very low, not
much visible flow, barely connected on ds,
very scummy
LDB-1 Lomrc?:glf BlUe | 61162021 | 11:45 | sD 27.52 6.24 8.10 963 18 | Minimal flow, lots of scum and small debris
i DCP was reading old stage, changed offset to
LRC-1 Lower Rock Creek | 8/16/2021 | 12:40 SD 24.82 8.41 8.00 790 9 read new stage
Did not sample; upstream completely dry,
LT-1 Lake Laterals 8/16/2021 | 12:10 SD N/A N/A N/A N/A N/A downstream had a small pool, very
scummy/green
Little River . Similar stage to last month, very low water
TE-1 Tributary 8/16/2021 | 16:10 SD 25.29 4.76 7.84 1281 5 levelffiow: small beaver dam still upstream
TG-1 Lile Rver | g1619001 | 16140 | SD 27.03 8.11 7.90 018 7 Low water level
Tributary
UDB-1 Upperc'?:;’lf Blue | 1162021 | &:55 | sD 22.32 5.62 7.85 998 7 Low flow
URC-2 | Upper Rock Creek | 8/16/2021 | 14:45 SD 25.61 12.70 7.77 942 10 Very low water level/flow
Low water level, similar stage to last month,
WC-1 Woodcrest Creek | 8/16/2021 | 15:35 SD 24.13 5.26 7.38 1067 4 filamentous common on us, non filamentous
common on ds

Table 1 Field Data Form




Monitoring | Monitoring Location Nitrate and Kjeldahl Phosphorus| Total Suspended
Location ID Name Nitrite (mg/l) | Nitrogen (mg/l) (mg/l) Solids (mg/l)
CC-1 Clear Creek 0.23 0.31 0.061 11.0
JB-1 Jim Blue Creek 0.05 0.34 0.055 <5.0
LDB-1 Lower Dave Blue Creek <0.05 0.52 0.057 16.0
LRC-1 Lower Rock Creek <0.05 0.28 0.041 <5.0
LT-1 Lake Laterals N/A N/A N/A N/A
TE-1 Little River Tributary <0.05 0.60 0.053 <5.0
TG-1 Little River Tributary 0.08 0.40 0.045 6.0
UDB-1 Upper Dave Blue Creek 0.10 0.41 0.035 <5.0
URC-2 Upper Rock Creek <0.05 0.39 0.048 6.0
WC-1 Woodcrest Creek <0.05 0.28 0.050 <5.0

Table 2 Laboratory Analysis Summary
Monitoring Nitrate and Kjeldahl Phosphorus | Total Suspended

Location Name | Nitrite (mg/l) | Nitrogen (mg/l) (mg/l) Solids (mg/l)
Field Blank <0.05 <0.10 <0.010 <5.0
Duplicate 0.25 0.25 0.059 11.0
Duplicate RPD 8.33% 21.43%* 3.33% 0%

Table 3 QA/QC Data Where the Asterisk Denotes RPD 2

Quiality assurance/quality control (QA/QC) of the data includes a field blank and duplicate
sample from each collection event and is qualified by the OWRB. Relative Percent Difference
(RPD) of the duplicate sample can be categorized into four levels, where Level 1 likely has no
QA issues and Level 4 has major QA issues, and should be used with caution.

Monitoring | Monitoring Location | Discharge | Stream Stage
Location ID Name (cfs) (ft)
CC-1 Clear Creek 0.37 20.68
JB-1 Jim Blue Creek N/A N/A
LDB-1 Lower Dave Blue Creek 8.87 16.86
LRC-1 Lower Rock Creek 1.00 4.40
LT-1 Lake Laterals N/A N/A
TE-1 Little River Tributary 0.12 11.07
TG-1 Little River Tributary 0.96 9.17
UDB-1 Upper Dave Blue Creek 0.28 17.44
URC-2 Upper Rock Creek 0.20 10.96
WC-1 Woodcrest Creek 0.91 7.61

Table 4 Station Discharge Summary

All rated stream discharges are provisional and subject to change.



File Information

File name Clear Creek_20210816.ft
‘Start date and time B8/16/2021 10:12 AM
Start location latitude 35.180
‘Start location longitude -97.266
|Calculations engine FlowTracker2
Data collection mode Discharge
System Information ¥
Discharge Summary 2
Start time 8/16/2021 10:14AM  End time 8/16/2021 10:30 AM
# Stations 12 Avg interval 40
[Mean depth 0.464 ft Max depth 0.700 ft
Mean velocity 0.1436 fus Max velocity 0.2823 fus
[Mean SNR 49 d8 Total width 5.500 ft
|Mean temp 72.568 °F Total area 2.5500 ft*
|Wetted Perimeter 5.613 f Total discharge  0.3663 ft'/s
Discharge Uncertainty 2
Category 150 VE
|Accuracy 1.0% 1.0%
Depth 0.6% 6.6%
\Velocity 2.5% 11.5%
|Width 0.2% 0.2%
Method 3.2%
# Stations. 4.2%
[Overall 6.0% 13.3%
Viewer Controls 2
Ch: Chart size

Figure 2 Discharge Measurement Summary CC-

Discharge Measurement Summary

| Summary overview

Supplemental data summary

Gauge hewght time  Gauge height () Rated discharge (%/s) Temperature () Salinty (PSS-75) Gauge height comments
16/2021 10:30 AM|20.680 | | | |

Mo o e
oy @ avm ™
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File Information £

File name Lower Rock Creek_20210816.ft
Start date and time 8/16/2021 12:50 PM 3
s et Discharge Measurement Summary
Start location longitude 97.335 e
Caleulations engine FlowTracker2 = s

Data collection mode Discharge

Gauge height time  Gauge hexght (t) Rated discharge (R%/s) Temperature (°F) Salinity (PSS-75) Gauge height comments

System ¥ 16/2021 1:01 PM| 4.400 | | | |

Discharge Summary 2 S

‘Start time 8/16/2021 1:00 M End time 8/16/2021 1:28 PM

# Stations 23 Avg interval “©

Mean depth 0.742 ft Max depth 0.950 ft

Mean velocity 0.1118 fus Max velocity  0.1446 frs :
Mean SNR 39 d8 Total width 12.000 e v
Mean temp 77231 °F Total area 8.9000 f* s
Wetted Perimeter  12.358 ft Total discharge  0.9953 ft'/s :
Discharge Uncertainty £ 4
Category 150 e <
/Accuracy 1.0% 1.0% v
Depth 0.3% 7% v
Velocity 0.2% 7% s
Width 0.1% 0.1% :
Method L7% -
# Stations 2.2% 7
Overall 3.0% 3.3% 4

o
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| Reset 7
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Figure 3 Discharge Measurement Summary LRC-1
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Figure 4 Monthly Hydrograph TG-1
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Figure 5 Monthly Hydrograph TE-1
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Figure 6 Monthly Hydrograph WC-1
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Figure 10 Monthly Hydrograph CC-1
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MESOMET CLIMATOLOGICAL DATA SUMMARY August 2821 Time Zone: Midnight-Midnight CST
(MEMM) Morman Nearest City: 2.1 MW Norman County: Cleveland
Latitude: 35-14-89 Longitude: 97-27-53 Elevation: 1171 feet
TEMPERATURE ( °F ) | DEG DAYS | HUMIDITY (%) | RAIN | PRESSURE (in)| WIND SPEED (mph)| SOLAR 4" S0IL TEMPERATURES
DAY MaX MIN AVGC DEWPT | HDD CDD MAX MIN AVG | (in) STN.  MSL | DIR AVG MAX | (m3/n?) 500 BARE MAX MIN
1 86 7B 7B.6 B6B8.2 a 13 96 59 76 2.11 28.34 38,89 MNME 8.7 7.7 13.64 79.7 85.9 o1 52
2 284 66 75.2 6Bl.5 a 1@ 20 42 @5 @.oa 28.85 3Je.la MNE 7.9 21.2 25.2@ 77.7 g3.4 01 77
3 86 83 75.2 61.9 a 9 95 42 66 2,98 28.31 38.86 MNE 5.4 1&.5 24,64 76.6 83.7 o1 77
4 87 B84 7B.4 B2.2 a 1e 37 48 p4 2,98 28.832 38.87 E 3.4 13.8 28.91 76.6 24.8 o1 77
5 78 88 72.2 67.1 a 3 94 72 B4 8.23 28.832 38.87 5E 6.8 17.5 0.88 75.4 79.5 83 75
[ 52 87 79.3 68.8 a 15 96 48 73 2,98 28.7% 38.88 5 a.4 21.1 24,92 76.8 88.7 og 73
7 93 73 B2.3 78.6 a 1s 36 58 68 2,98 28.87 29.91 5 a.e 24,9 24.53 78.8 85.8 o3 78
8 o2 74 B2.e T71.7 a 1s 95 49 71 2,83 28.83 29.88 55E 9.7 34.6 19.22 79.2 84.5 og 1%
9 o5 78 B5.8 7.4 a 21 82 58 65 2,98 28.84 29,89 5 12.3 2&£.4 24,34 38.1 B86.6 o4 1%
1e o4 FB B5.8 TO.6 a 21 76 47 B2 2,98 28.72 29.97 5 11.8 2&£.5 25.97 38.38 83.1 o5 52
11 95 77 B5.@ 67.7 a 21 74 4B 5B o.08 28.72 29.97 5 1a.7 28.1 25.85 50.8 83.1 95 B2
12 o4 F¥ OB5.1 Ta.2 a 21 78 47 B2 2,98 28.76 38.88 5 9.5 22.6 19.61 38.7 87.5 o2 52
13 g5 71 B81l.5 68.6 a 1s 95 41 67 2.17 28.35% 38.18 5 6.9 33.4 21.84 31.1 B87.7 o6 52
14 87 /@ 78.5 ©9.2 a 14 95 52 79 2.81 28.92 38.17 5E 3.6 12.6 16.8%9 79.7 83.9 og 1%
15 o 88 7F7.5 67.7 a 14 98 43 74 2,98 28.31 38.86 ESE 3.6 22.2 28.13 78.8 84.3 o3 77
1s ol &9 7B.& 6BB.9 a 15 95 48 74 .01 28,71 29.85 S5E 5.9 21.3 19,86 79.1 gs.@ 02 79
17 85 7@ 73.% 6£9.9 a 13 97 68 B8 2.43 28.89 29.%4 5E 6.6 22.9 B8.27 75.8 88.8 85 77
18 85 89 75.1 78.5 a 12 97 &4 B4 2,98 28.74 29,98 55E 7.9 21.8 14.88 77.4 77.8 82 75
19 84 73 7B.3 73.8 a 13 98 78 91 @.42 28.71 29.%6 55E 7.9 17.2 0.34 7.9 75.1 81 75
28 o4 7o o B4.1 Y3.1 a 2e 91 @ 71 2,98 28.88 29.84 5 a.3 22.7 22.68 79.7 88.5 36 75
21 o5 74 B4.2 78.3 a 19 89 47 B5 2,98 28.86 29.91 5 7.5 21.7 24.21 31.8 84.7 o4 77
22 o5 73 B4.3 7l.6 a 19 92 45 BB 2,98 28.72 29.97 5 7.8 2@8.5 23.28 31.2 86.9 o5 79
23 o5 73 B4.8 67.5 a 19 85 35 59 2,98 28.71 29.%6 5 9.6 28.9 25.33 31.1 87.4 o5 1%
24 g 73 B4.5 6B8.3 a 2e 78 41 68 2,98 28.78  29.85 5 9.7 24.6 24,84 38.9 87.4 o5 1%
25 98 74 B85.7 £9.4 a 21 34 33 6l o.08 28.77 3B.82 5 7.5 18.6 24,58 81.6 83.6 97 B1
26 g 74 B5.4 £9.3 a 2e 85 38 68 2,98 28.38 3J8.e5 55E 6.7 18.1 24,38 32.8 £9.4 o7 52
27 o4 74 B3.3 69.5 a 19 87 41 65 2,98 28.74  29.99 55E 7.9 2.1 23.25 32.1 89.2 o6 83
28 93 73 B1l.3 68.5 a 1s 85 38 66 2,98 28.76 38.88 55E 7.8 22.2 23.458 31.9 83.5 o6 52
29 02 Fi BB.4 59.8 a 17 92 41 71 2,98 28.7% 38.88 55E 6.6 28.9 28.74 31.3 B87.7 o4 52
e o4 59 79.% £9.5 a 17 96 41 74 o.ea 28,65 29.938 E 3.3 23.2 15,88 20,5 g7.3 L
31 97 71 B3.6 6B8.3 a 18 95 33 65 @.98 28.54 29,78 5 4.7 18.2 22.53 38.38 87.9 o6 51
91 72 B8B.3 6H8.9 <- Monthly Averages -» 28.74 29.99 5 7.6 34.6 28.85 79.6 85.2 o2 79
Temperature - Highest: 98 Degree Days - Total HDD: a Number of Days With: . .
Lowest: 53 Total COD: 512 Tmax = 99: 22 Rainfall = 8.81 inch: B8
, - — : Tmax £ 32: @ Rainfall = @.1@ inch: &
Rainfall: Monthly Total: 1.46 :_m. Humidity - Highest: 98 Tmin < 32: @ &g Wind Speed = 18 mph: 5
Greatest 24 Hr: 8.43  in. Lowest: 33 Tmin < a: a Max Wind Speed = 38 mph: 2

@ 1993-2821 Oklahoma Climatological Survey and the Oklahoma Mesonet

Figure 12 August Mesonet Data

* Denotes incomplete record
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SUMMARY OF SEPTEMBER WATER QUALITY SAMPLING

Sampling for September 2021 occurred on the fourteenth and was considered a base flow
collection. Water samples were collected at eight locations and a discharge measurement was
collected at one location. Samples were not collected at LT-1 or TE-1 because of dry conditions.
Mesonet data shows no precipitation on the fourteenth, in the 72 hours prior to sampling, or in the
72 hours after the sampling event. The total rainfall amount in Norman for the month of September
was 0.43 inches. All water level gauges were operational for the month, except for JB-1 due to
road construction. The gauge at LT-1 was removed in 2018 as a result of equipment malfunction.
The equipment has not been replaced due to intermittent streamflow and dry conditions.
Furthermore, this station is being reviewed for a possible location change.

RESULTS

Figure 1 Monitoring Station Map



N o : Water Dissolved Specific -
Monlt.orlng Mor_ntorlng Date Time Field Temperature [Oxygen (DO)| pH Conductance Turbidity Notes
Location ID| Location Name Crew . (NTU)
(°C) (mgll) (mS/cm)
Used RP3, narrow channel, low flow, not able
CC-1 Clear Creek 9/14/2021 | 9:50 SD 22.08 6.79 7.87 696 11 to take flow measurement-too shallow;
changed offset for DCP
Gauge gone, still ongoing construction, trees
JB-1 Jim Blue Creek | 9/14/2021 | 11:10 SD 23.95 0.99 7.61 960 20 gone; barely flowing/connected, lots of scum
near bridge/farther downstream
LDB-1 Lower Dave Blue 0/14/2021 | 11:50 SD 23.94 361 793 690 17 Low stage, some positivg flow may have been
Creek from wind
LRC-1 Lower Rock Creek | 9/14/2021 | 12:40 SD 23.52 8.23 7.87 745 14 Low visible flow, orifice clear
LT-1 Lake Laterals 9/14/2021 | 12:15 SD N/A N/A N/A N/A N/A Completely dry
Litle River Downstream completely dry (starting under
TE-1 . 9/14/2021 | 15:15 SD N/A N/A N/A N/A N/A bridge), orifice out of water, upstream small
Tributary disconnected pools, neither RP over water
Little River . Low water levelhisible flow; orifice may have
TG-1 Tributary 9/14/2021 | 16:00 | SD 26.45 10.08 7.92 1037 3 boen partilly coured by small graw
Bubbler probably clogged-reading 20 at
up-1 | UPPerDaveBlue | o o001 | 855 | sD 21.87 5.46 7.77 949 7 anval, 17.46 when lesving; some scum
Creek upstream of bridge, very low stage/visible flow
. Filamentous covering bubbler, orifice clear,
URC-2 | Upper Rock Creek | 9/14/2021 | 14:00 SD 25.20 11.05 7.62 872 14 some scum upstream of bridge, very low flow
Verified tapedown, orifice clear; very low water
WC-1 | Woodcrest Creek | 9/14/2021 | 14:40 | SD 23.46 3.08 7.71 1032 14 tevelisible flow, barely connected under

bridge; very scummy on ds, filamentous more
common on us of bridge

Table 1 Field Data Form




Table 3 QA/QC Data Where the Asterisk Denotes RPD 4

Monitoring | Monitoring Location Nitrate and Kjeldahl Phosphorus| Total Suspended
Location ID Name Nitrite (mg/l) | Nitrogen (mg/l) (mgll) Solids (mg/l)
CC-1 Clear Creek 0.23 0.38 0.061 <5.0
JB-1 Jim Blue Creek 0.10 0.77 0.104 8.0
LDB-1 Lower Dave Blue Creek <0.05 0.51 0.068 12.0
LRC-1 Lower Rock Creek <0.05 0.22 0.036 6.0
LT-1 Lake Laterals N/A N/A N/A N/A
TE-1 Little River Tributary N/A N/A N/A N/A
TG-1 Little River Tributary <0.05 0.30 0.038 <5.0
UDB-1 Upper Dave Blue Creek <0.05 0.28 0.036 <5.0
URC-2 Upper Rock Creek <0.05 0.37 0.042 8.0
WC-1 Woodcrest Creek <0.05 0.45 0.094 10.0

Table 2 Laboratory Analysis Summary
Monitoring Nitrate and Kjeldahl Phosphorus | Total Suspended

Location Name | Nitrite (mg/l) | Nitrogen (mg/l) (mg/l) Solids (mg/l)
Field Blank <0.05 <0.10 <0.010 <5.0
Duplicate 0.22 0.39 0.060 5.0
Duplicate RPD 4.44% 2.60% 1.65% 66.67%*

Quiality assurance/quality control (QA/QC) of the data includes a field blank and duplicate

sample from each collection event and is qualified by the OWRB. Relative Percent Difference
(RPD) of the duplicate sample can be categorized into four levels, where Level 1 likely has no
QA issues and Level 4 has major QA issues, and should be used with caution.

Monitoring | Monitoring Location | Discharge | Stream Stage
Location ID Name (cfs) (ft)
CC-1 Clear Creek 0.30 20.39
JB-1 Jim Blue Creek N/A N/A
LDB-1 Lower Dave Blue Creek 1.63 16.01
LRC-1 Lower Rock Creek 0.57 4.13
LT-1 Lake Laterals N/A N/A
TE-1 Little River Tributary N/A N/A
TG-1 Little River Tributary 0.02 8.97
UDB-1 Upper Dave Blue Creek 0.03 17.10
URC-2 Upper Rock Creek 0.02 10.70
WC-1 Woodcrest Creek 0.01 7.37

Table 4 Station Discharge Summary

All rated stream discharges are provisional and subject to change.




File Information

»

Figure 2 Discharge Measurement Summary LRC-1

File name Lre_20210914-113311.ft
- e Discharge Measurement Summa \
- Save PDF of summary
Start location latitude 35.261 g ry
Start location longitude -97.335 T 2
Calculations engi FlowTracker2
. e il No changes were made to this file
DData collection mode Discharge Quality control warnings
System Information ¥
2
o A ‘Supplemental data summary S
tare tme ozt 1o A pop—— . Gauge height time  Gauge height (/) Rated discharge (R%/s) Temperature (°F) Salnity (PSS-78) Gauge height comments "
e sears . A - 9/14/2021 11:27 AM|4.130 | | |
Mean depth 0.754 ft Max depth 1.000 f Measurement results A
Mean velocity 0.0634 ft/s Max velocity 0.0845 ft/s e e L0BON s Depth - p— Corrects Mﬁw Area Fow, o
|Mean SNR 39 dB Total width 12.000 ft ") " Depth (1) 5s) on W-‘) m2) mys)
[aan tervp 73371048 Total aen 9-0500 s 0 :09AM[0.000  [None [0.000 |0.0000 [0.000 lo 0.0000 0.0239  |o.0000 |0.0000 J0.00 | v
Wetted Perimeter  12.349 ft Total discharge  0.5739 ft'/s 1 [1:10AM[1.000 _ J06  [0.600 [0.6000 [0.360 80 00239 [1.0000 [0.0239  [0.6000 [0.0143 [2.49 [V
- . - 2 [1:11AM[2.000 |06 [0.750  [0.6000 [0.450 s0 00728 |1.0000 [0.0728 _ [0.7500 [0.0546 [9.51 | J
el - 3 [11:13 AM[3.000 06  Josoo Jo.6000 Jo.as0 80 0.0772 _ [1.0000 [0.0772  0.8000 [0.0618 [10.77] v
Category 1s0 WVE a_ [1:14AM[4000 _ J06__ [0.850  [0.6000 [0.510 50 0.0787__[1.0000 [0.0787 __[0.8500 _[0.0669 _[11.65] ¥
|Accuracy 1.0% 1.0% 5 [11:16AM[5.000  [06  [0.950 [0.6000 [0.570 50 X K 05500 [0.0803 [13.99]
O — 6 [1:17AM[6.000 |06 [1.000 0.6000 |0.600 80 X J
"""_ 7_[11:18AM[7.000 |06  [1.000 |0.6000 [0.600 s0 X 4
[Velocity B el 8__|11:19 AM|8.000 06 1000 0.6000 Jo. 50 J
width 0.2% 0.2% 9 [n:21AM9.000  Jo6  [0.900 [0.6000 50 J
Imethod A 10 [11:23AM[10.000 |06 [0.700 0.6000 s0 7
. 11 [11:25AM[11.000 |06 [0.500 0.6000 50 )
¥ Stations b 12_[11:28 AM[12.000 Jo-000Jo.0000Jo.000 J
Overall 4.8% 7.4% B
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Figure 3 Monthly Hydrograph TG-1
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Figure 4 Monthly Hydrograph TE-1



Tirne Series Data Report
Wanthly Hydrograph Oct B, 2021 | 1ofl

Ferind Selected: 2021-03-01 00:00 - 2021-03-30 2353 UTC Offs et: -06:00

7.400

7.200
2021-09-01 00:00 2021-09-04 00:00 2021-09-07 00:00 2021-09-10 00:00 2021-09-13 00:00 2021-09-16 00:00 2021-09-19 00:00 2021-09-22 O0:00 2021-09-25 00:00 2021-09-28 00:00

—— Stage@WC

Figure 5 Monthly Hydrograph WC-1
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Figure 6 Monthly Hydrograph URC-2
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Figure 7 Monthly Hydrograph LRC-1
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Figure 8 Monthly Hydrograph LDB-1
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Figure 9 Monthly Hydrograph CC-1
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Figure 10 Monthly Hydrograph UDB-1



MESONET CLIMATOLOGICAL DATA SUMMARY September 2821 Time Fone: Midnight-Midnight CST
(MEMN) Norman Mearest City: 2.1 MW HNorman County: Cleveland
Latitude: 35-14-89 Longitude: 97-27-53 Elevation: 1171 feet
TEMPERATURE o )] DEG DAYS | HUMIDITY (%) RAIN PRESSURE (in)| WIMD SPEED (mph) SOLAR 4" S0IL TEMPERATURES
DAY) Mmax MIN AVGE DEWPT HDD CDD MAX MIN AVG (im) 5TN MsL DIR AVG MAX [M]fmzj 500D BARE MAX MIN
1 o8 75 B6.8 89.1 a 21 52 33 68 2,08 28.58 29.82 5 5.8 17.4 22.34 81.5 85.8 =15 52
2 97 75 B5.4 7a4.3 a 21 85 37 B3 @.a8 28.85% 29.98 55E 8.1 21.9 22,88 2.4 88.9 95 83
3 a7 76 B5.3 7a.1 a 21 87 41 63 ©.8e 28.68 29.92 5 9.1 24.9 22.89 82.5 83.8 a5 B3
4 o7 Y4 B3.3 TF8.9 a 2@ 94 41 &8 @.a7 28.67 29.91 5 5.6 28.323 19.93 82.3 55,4 a5 52
5 88 B8 77.8 66.4 a 13 95 48 71 @.a8 28.7% 29.99 MME 7.6 17.8 21.24 81.8 86.1 92 a8l
1) G2 83 7FE.@ 83.9 a 12 96 42 65 ©.88 28.76 38.81 S5E 5.6 23.5 22.22 78.9 24.6 G2 77
7 o5 683 B8l.7 84.1 a 18 76 48 57 2,08 28.68 29.93 5 5.8 22.1 22.24 79.5 25.1 o2 78
H] 8% 84 7F7.8 55.1 a 11 8l 24 49 @.a8 28.78 38.83 ME 8.5 23.8 22.76 79.1 85.2 91 ae
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SUMMARY OF OCTOBER WATER QUALITY SAMPLING

Sampling for October 2021 occurred on the eleventh and was a combination of base flow and
high flow collections. Water samples were collected at eight locations and discharge
measurements were collected at three locations. The water samples from TE-1 were collected
via autosampler on the tenth. Samples were not collected at LT-1 because of dry conditions, or
JB-1 due to construction activity. Mesonet data shows no precipitation on the eleventh, 1.57
inches of precipitation in the 72 hours prior to sampling, and 1.65 inches of precipitation in the 72
hours after the sampling event. A second water sample was collected from TG-1 via autosampler
on the thirteenth. The total rainfall amount in Norman for the month of October was 4.48 inches.
All water level gauges were operational for the month, except for JB-1 due to road construction.
The gauge at LT-1 was removed in 2018 as a result of equipment malfunction. The equipment
has not been replaced due to intermittent streamflow and dry conditions. Furthermore, this station
is being reviewed for a possible location change.

RESULTS

Figure 1 Monitoring Station Map



. L . Water Dissolved Specific -
Monitorin Monitorin ) Fiel
: 9 . oring Date Time Gl Temperature |Oxygen (DO)| pH Conductance LCIAIE117 Notes
Location ID| Location Name Crew o (NTU)
(°C) (mg/l) (mS/cm)
Used rp4, rp3 also over water, normal looking
CC-1 Clear Creek 10/11/2021| 9:25 SD 17.84 6.34 7.61 529 73 flow but turbid water (rain last night), orifice
clear
JB-1 Jim Blue Creek |10/11/2021| 10:00 SD N/A N/A N/A N/A N/A Construction activity at site, did not sample
Negative visual flow, low water level, rain
og-1 | LowerbaveBle 161/5001| 1015 | sD 20.43 3.55 7.93 869 24 | previous night but site looks normal, some
Creek med/large debris present
Water lewvel slightly elevated, muddy and
LRC-1 Lower Rock Creek | 10/11/2021| 11:20 SD 18.37 6.77 7.76 647 88 moderate debris from overnight rain, changed
dcp
Upstream/downstream dry with one medium
LT-1 Lake Laterals 10/11/2021| 10:45 SD N/A N/A N/A N/A N/A size puddle (probably rainwater from previous
night), did not sample
Little River . T1 collected, collected at peak; cleared out
TE-1 Tributary 10/10/2021| 19:30 SD * * 7.97 566 1000 middle section of upstream beaver dam
Little River ) ) -
TG-1 . 10/11/2021| 14:40 SD 19.90 8.74 7.97 291 141 Rain overnight, above normal conditions
Tributary
Upper Dave Blue . Very low water level/flow, orifice just barely in
UDB-1 Creek 10/11/2021| 8:35 SD 18.62 5.57 7.83 936 11 water, changed offset
URC-2 Upper Rock Creek | 10/11/2021 | 12:25 SD 20.32 4.75 7.47 156 347 Turbidity high from overnight rain event
Normal visual flow but more turbid than usual
WC-1 | Woodcrest Creek |10/11/2021| 13:05 | SD 17.77 7.68 7.81 256 93 due to overnight rain, autosampler should
hawe collected but had power failure, orifice
clear, changed dcp

Table 1 Field Data Form Where the Asterisk Denotes a Sample from an Autosampler




Monitoring | Monitoring Location Nitrate and Kjeldahl Phosphorus| Total Suspended
Location ID Name Nitrite (mg/l) | Nitrogen (mg/l) (mg/l) Solids (mg/l)
CC-1 Clear Creek 0.14 0.67 0.115 38.0
JB-1 Jim Blue Creek N/A N/A N/A N/A
LDB-1 Lower Dave Blue Creek <0.05 0.66 0.094 18.0
LRC-1 Lower Rock Creek 0.08 0.68 0.148 68.0
LT-1 Lake Laterals N/A N/A N/A N/A
TE-1 Little River Tributary 0.25 3.19 1.37 980
TG-1 Little River Tributary 0.19 1.02 0.236 74.0
UDB-1 Upper Dave Blue Creek <0.05 0.48 0.064 8.0
URC-2 Upper Rock Creek 0.42 1.18 0.282 116
WC-1 Woodcrest Creek 0.46 1.23 0.313 46.0

Table 2 Laboratory Analysis Summary
Monitoring Nitrate and Kjeldahl Phosphorus | Total Suspended

Location Name | Nitrite (mg/l) | Nitrogen (mg/l) (mg/l) Solids (mg/l)
Field Blank <0.05 <0.10 <0.010 <5.0
Duplicate 0.14 0.56 0.114 38.0
Duplicate RPD 0% 17.89%* 0.87% 0%

Table 3 QA/QC Data Where the Asterisk Denotes RPD 2

Quiality assurance/quality control (QA/QC) of the data includes a field blank and duplicate

sample from each collection event and is qualified by the OWRB. Relative Percent Difference
(RPD) of the duplicate sample can be categorized into four levels, where Level 1 likely has no
QA issues and Level 4 has major QA issues, and should be used with caution.

Monitoring | Monitoring Location | Discharge | Stream Stage
Location ID Name (cfs) (ft)
CC-1 Clear Creek 0.40 20.23
JB-1 Jim Blue Creek N/A N/A
LDB-1 Lower Dave Blue Creek 0.99 15.48
LRC-1 Lower Rock Creek 2.04 4.24
LT-1 Lake Laterals N/A N/A
TE-1 Little River Tributary 229.40 15.28
TG-1 Little River Tributary 3.57 9.28
uUDB-1 Upper Dave Blue Creek 0.10 16.96
URC-2 Upper Rock Creek 0.31 10.81
WC-1 Woodcrest Creek 0.90 7.50

Table 4 Station Discharge Summary

All rated stream discharges are provisional and subject to change.




o L ) Water Dissolved Specific -
Monlt.orlng Mor.utorlng Date Time Field Temperature |Oxygen (DO) | pH Conductance Turbidity Notes
Location ID| Location Name Crew . (NTU)
(°C) (mg/l) (mS/cm)
Little River
TG-1 ) 10/13/2021| 5:30 SD * * 6.87 174 833 T1 collected, peak at 17.89 @ 06:15
Tributary
Table 5 Stormwater Field Data Form Where the Asterisk Denotes a Sample from an Autosampler
Monitoring | Monitoring Location Nitrate and Kjeldahl Phosphorus| Total Suspended
Location ID Name Nitrite (mg/l) | Nitrogen (mg/l) (mg/l) Solids (mg/l)
TG-1 Little River Tributary 0.32 2.45 0.999 2150
Table 6 Stormwater Laboratory Analysis Summary
Monitoring | Monitoring Location | Discharge | Stream Stage
Location ID Name (cfs) (ft)
TG-1 Little River Tributary 335.70 16.39

Table 7 Stormwater Station Discharge Summary




File Information a
File name Lower Rock Creek_20211011.ft
[Start date and time 10/11/2021 11:33 AM :
~ Save POF of summary
e o Discharge Measurement Summary |
Start location longitude 97335 R
— = No changes were made to this file
Data collection mode Discharge
System Information ¥ data summary
Discharge Summary o Gauge height time  Gauge height (t) Rated discharge (1t%/s) Temperature (°F) Salinity (PS5-78) Gauge height comments
‘Start time 10/11/2021 11:33 AM  End time 10/11/2021 12:00 PM 10/11/2021 11:34 AM| 4.240 | | | |
|# Stations. 23 Avg interval 0 Measurement results
Mean depth 0.810 ft Max depth 1.100 fe o
IMean velocity 0.2095 fus Max velocity 0.3219 fs S Tame | LOGGN W%‘” %Depth “""'ﬂ'; Samples ';'M’j’ C’f.":” Vvekaty
\Mean SHR 48 B Total width 12.000 ft s
y 0 lo.o000 _Jo.000 lo lo.0000 l0.0088 4
[aen tomp haciad 17 Total aray s 1 Jo.6000_Jo.300 loo0es 1,000 Jo.0068 Jo. 7
Wetted Perimeter 12442 ft Total discharge  2.0376 ft'/s 2 lo.s000_Jo.420 o155 [1.0000 0.1556 v
3 Jo.6000 Jo.480 Jo-19s5  [1.0000 01995 o ]
e Ala Jo.-6000_Jo.540 2625 [1.ooo0 02625 Jo. 7
Category 150 e 5 l0.6000 Jo.540 02395 [1.0000 [0.2395 7
Accuracy 1.0% 1.0% 3 l0.6000 Jo.600 0.722 [1.0000 Joa722 Jo. 7
IDepth o - 7 o.6000_Jo.600 02021 [1.0000_Jo2021 o )
8 02383 [1.0000 _[0.2383 7
Velocity 0.3% 1.3% 9 l0.2550 K <
Width 0.1% 0.1% 10 ]
Method 1.8% 1 4
# Stations 2.2% % :
Overall 1% 4.3% 1 7
Viewer Controlz a | |15 L4
i m— ~— (IR <
| < il | = 7
| J| |18 ]
19 L
2 | )
2 )
2 v
Quality control warnings
Ste Tme
Mo quality control warnings

Figure 2 Discharge Measurement Summary LRC-1



File Information 2
File name Upper Rock Creek_20211011.f¢t
Start date and time 10/11/2021 12:36 PM. q ——
o Discharge Measurement Summary  Save PDF of summary
Start location longitude T
(Cateut ergine & Z No changes were made to this file |
Data collection mode Discharge Quality control warnings
System Information ¥
Disch s a Supplemental data summary
Start time 10/11/2021 12:37 PM. End time 10/11/2021 12:44 PM Gauge height time  Gauge height () Rated discharge (11%5)  Temperature (°F) Salinty (PSS-78)  Gauge height comments H
e seats 7 - 1 pa 10/11/2021 12:37 PM|10.810 | | | |
IMean depth 0.300 ft Max depth 0.400 ft Measurement results
Mean velocity 0.3451 fus Max velocity 0.5376 fus rhr a s o
Mean SNR 47 &8 Total width 3.000 ft @ | L (N )
Mean temp 67.996 °F Total area 0.9000 ft* 0 [12:37 pM0.000 None lo.3201 lo.0000_|0.00 | +
Wetted Perimeter  3.300 ft Total discharge  0.3106 fti/s 1_[12:37pM0.500 (06 1.0000 [0.3201 . 2061 +
- & | |2 JzaoeMioo  Jos 1.0000_[0.5376 3462
Dischargs Uincertainty 3 [12.40pM1500 o6 1.0000_[0.4042
Category 150 IVE 4 1z:41pM2000  [06 1.0000 [0.1615
Accuracy 1.0% 1.0% 5 |12:42pM2500 _ J06 1.0000_[0.2710
o .- .- 6 [12:44PM3.000 _ |None 02710
Velocity 0.4% 19.2% Quality control warnings
Width 0.2% 0.2% s mme  Loaition
Method 7% )
e seats - 1 |12:37pM|o.500  [0.6  |0.400  [0.6000 |0.240 High Stn 9% Discharge
- 2 |12:39PM[1000 |06 0400 [0.6000 |0.240 High Stn % Discharge
Overall 8.7% 23.2% 3 [12:40PM[1500 _ ]06  [0.300 [0.6000 |0.180 [High Stn 9% Discharge
P — a 4 [12:41PM[2.000  [0.6 |0.300 |0.6000 |0.180 Velocity Angle > QC
; 7 | |5 _lizaapmzso0  Joe  Jo4o0 To.6000 Jo240 [Beam SNRs Not Similar Velocity Angle > QC.High Stn % Dischary
| I |

Figure 3 Discharge Measurement Summary URC-2

File Information 2
File name Clear Creek_20211011.ft
Start date and time 10/11/2021 9:40 AM :
~ Save PDF of summary
il ; o Discharge Measurement Summary
start location longitude 97.265 R ST a
f . e No changes were made to this file
[nm collection mode Discharge Quality control warnings
System Infe = ¥
2 Supplemental data summary R
Discharge Summary R - — —~
E""m 10/11/2021 9:42 AM  End time 10/11/2021 9:55 AM Gauge height time  Gauge height () Rated discharge (R%/s) Temperature (°F) Salinlly (PSS-78) Gauge height comments H
s 3 P 2 | 10/11/2021 9:42 AM| 20.230 | 1 | |
fhean depth 0.350 e Max depth 0.500 ft Measurement results 3
Mean velocity 0.2830 fvs Max velocity 1.0852 fs Mean L
veboty %Q
[Mean SNR 41 a8 Total width 4.000 ft ) m) ()
{Mean temp 64.252 °F Total area 1.4000 ft? 10.0000 |0.0000 Jo.00 | v
\Wetted Perimeter  4.257 ft Total discharge  0.3962 ft'/s 10.2000_[0.0000 0.00 | v
C . 0.2000_[0.0006[0.15 |+
Discharge Uncertainty 0.2500 [0.0341 [8.61 | v
{category 150 VE 0.2000_[0.2170_[54.78] v
|Accuracy 1.0% 1.0% ! 0.2500 |0.1445 |36.47| v
A 0.2000 _|0.0001 IE.m )
s~ S 0.1000 [-0.0001 [-0.02 v
Velocity 2.3% 49.6% j0.0000 [0.0000 J0.00 |+
Width 0.3% 0.3%  — x
|Method 5.0%
# Stations 5.8%
[Overall 8.1% 52.0% 1 |9:43 Am|0.500 0.6 0400 |0.6000 |0.240 |Boundary Beam SNRs Not Similar
s Canals P 2 [9:45AM[1.000 |06  |0400 06000 [0.240 [Boundary Interference Beam SNRs Not Similar
Y 0.300 JLow SNR,Beam SNRs Not Similar,Large SNR Variation,SNR Threshold
! I [Variation,High % Spikes
| 0.240 igh Stn % Discharge
L 0.300 JHigh Stn % Discharge
0.240 SNRs Not Similar, SNR Threshold Variation
0.120 SNRs Not Similar,Large SNR Variation,Rod > QC

Figure 4 Discharge Measurement Summary CC-1
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Figure 6 Monthly Hydrograph TE-1
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Tirne Series Data Report
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Figure 7 Monthly Hydrograph WC-1
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Figure 9 Monthly Hydrograph LRC-1
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MESONET CLIMATOLOGICAL DATA SUMMARY October 2821 Time Zone: Midnight-Midnight CST
(MEMNY Morman Nearest City: 2.1 NW HNorman County: Cleveland
Latitude: 35-14-89 Longitude: 97-27-53 Elevation: 1171 feet
TEMPERATURE ( °F ) | DEG DAYS [ HUMIDITY (%) | RAIN | PRESSURE (in)| WIND SPEED (mph)| SOLAR 4" SOIL TEMPERATURES
DAY| max MIN AVG DEwPT | HDD COD MAX MIN AVG | (in) STN  MSL | DIR AVG MAX | (m3/m2) 500 BARE MAX MIN
1 75 88 66.7 B2.7 a 3 99 66 88 2.81 28.82 38.87 MNE 3.1 12.5 9.83 71.6 71.2 75 638
2 79 682 63.9 81.8 a = 98 58 &8 @.22 28.79 38.84 WhW 4.8 14.2 16.94 71.5 71.9 77 63
3 82 57 6B3.8 54.7 a = 98 28 68 @.al1 258.81 38.86 M 5.4 23.8 28.47 78.3 71.9 79 65
4 85 54 6£9.1 49.2 a = 98 28 56 @.28 28.82 38.87 E 3.5 15.1 28.27 85.4 72.8 &1 Ga
5 82 52 e5.7 58.2 a 2 94 31 6l 2,8 28.86 3@.11 ENE 4.5 18.2 19.94 67.9 72.2 e 65
6 82 53 68.9 53.3 a 3 93 33 65 @.28 28.82 38.87 M 3.5 1s5.4 15.54 67.6 72.5 &1 &5
7 89 52 7Vl.8 55.8 a 6 95 31 6l @.28 28.77 38.82 5 6.2 22.7 16.62 68.1 72.8 8@ 65
a8 94 87 V9.3 53.@ a 1s 73 27 51 @.28 25.88 29.93 5 11.¢ 27.8 158.14 78.7 75.4 52 7@
9 92 88 V9.5 57.8 a 15 72 27 48 @.28 28.57 29.82 5 12.5 3@.2 18.58 72.8 78.7 52 72
1@ 85 57 7J2.3 BZ.e a 6 98 49 72 1.57 25.41 29.84 5 13.5 5&8.7 13.76 7l.4 75.5 8@ 71
11 78 55 64.3 49.8 a 2 93 27 62 @.28 28.57 29.81 [RI[E) 7.9 256.5 19.38 68.6 £69.3 74 &5
12 78% 52* £7.8* 57.3% a% g 9@* 55% VI @.8e% 28.59% 29,83% 5E * 12.@* 29.8% 18.19% 87.3% 6B6.8%¥ 72* gl*
13 78 59 6£7.2 59.9 a 2 97 53 7B 1.25 28.53 29.77 5 5.3 34.8 11.68 68.9 £69.5 72 65
14 77 %4 65.8 8l.1 a 5 98 B3 B8 @.42 25.88 29.85 554 4.8 27.9 9.32 68.1 67.8 71 Ga
15 68 48 68.1 46.3 7 5 97 33 o4 2.41 258.84 38.89 M 12.5 33.8 17.89 66.7 65.8 63 G
16 7@ 42 55.4 37.7 9 5 91 22 5B @.28 29.88 38.33 Tl 4.2 22.9 18.89 63.1 59.9 =1 4
17 78 44 59.4 48.1 5 5 93 24 54 @.28 258.99 38,24 55W 5.8 13.6 18.31 62.1 68.3 69 4
13 73 47 68.3 41.3 5 5 78 31 53 @.28 28.82 38.87 5 5.8 23.4 17.68 52.2 61.3 69 55
15 79 57 68.83 52.4 a 3 73047 68 @.28 28.72 29.%96 55E 11.4 27.6 17.23 63.8 65.5 73 55
2 73 49 £3.2 52.5 4 5 38 43 7a @.28 28.83 30.88 5 7.6 21.6 g.91 g4.5 65.38 7a 63
21 72 43 53.3 42.3 7 5 92 31 o8 @.28 25.94 38,28 EME 4.1 13.8 17.15 82.3 63.4 71 56
22 78 51 6£3.8 58.5 1 5 38 44 g4 @.al1 28.79 38.84 55E 5.8 19.6 1a.61 62.6 Bd.8 69 G
23 34 84 73,1 52.1 a g 39 49 7a @.28 28.55 29.79 5 11.3 27.2 15.39 65.1 68.2 75 63
24 82 53 e£9.8 59.4 a 3 93 44 72 @.28 28.54 29.78 5 1a.9 3.9 12.55 66.8 78.2 75 65
25 75 49 £1.8 5l1.e 3 5 97 43 F2 @.28 28.73 29.98 E 6.4 15.3 16.18 gd.4 65.4 73 G
26 78 55 68.7 68.5 a 2 96 64 75 2,34 28.51 29.75 SS5E 13.3 448 §.03 £5.3 67.5 72 63
27 62 55 53.4 58.3 7 5 98 49 77 8.26 28.36 29.54 Tl 15.8 45.6 4.75 ad.6 63.9 7a 53
23 67 52 59.3 32.3 5 5 52 25 38 @.28 28.55 29.79 Tl 25.3 53.7 16.15 aE.4 57.6 61 4
25 g5 43 55,1 28.2 11 5 83 18 37 @.28 28.72 29.97 MHW  17.3 41.7 16.582 58.4 57.7 54 53
1] 73 3B 53.1 35.4 11 B 38 25 56 2,86 28.68 29.92 5 3.1 12.9 16.3@ 57.1 57.8 65 49
31 B2 43 53,8 43.9 12 15 92 52 72 @.28 25.88 38.13 ME 7.9 21.2 15.45 57.5 58.8 65 53
77* 53* p4.9* 51.8% <- Monthly Averages -» 28.72% 29.96*% 5 * B.7*¥ 56.7% 15.38% 65.8% 6&7.8* 73* B(2¥
Temperature - Highest: 94# Degree Days - Total HOD: a7* Number of Days With: . .
Lowest: I5% Total CDD: ag# Tmax = 9@: 2= Rainfall = 8.81 inch: 1%
, - — : Tmax £ 32: @# Rainfsll = @8.18 inch: 7%
Rainfall: Monthly Total: 4.48% in.| Humidity - Highest: 99% Tmin £ 32: @%  Avg Wind Speed = 18 mph: 12%
Greatest 24 Hr: 1.57* in. Lowest: 18% Tmin < @: @*  Max Wind Speed = 38 mph: 9%

® 1993-2821 Oklahoma Climatological Survey and the Oklahoma Mesonet

Figure 13 October Mesonet Data

# Denotes incomplete record
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SUMMARY OF NOVEMBER WATER QUALITY SAMPLING

Sampling for November 2021 occurred on the eighth and was a base flow collection. Water
samples were collected at eight locations and discharge measurements were collected at five
locations. Samples were not collected at LT-1 because of dry conditions, or JB-1 due to
construction activity. Mesonet data shows no precipitation on the eighth, in the 72 hours prior to
sampling, or in the 72 hours after the sampling event. The total rainfall amount in Norman for the
month of November was 0.41 inches. All water level gauges were operational for the month,
except for JB-1 due to road construction. The gauge at LT-1 was removed in 2018 as a result of
equipment malfunction. The equipment has not been replaced due to intermittent streamflow and
dry conditions. Furthermore, this station is being reviewed for a possible location change.

RESULTS

Figure 1 Monitoring Station Map



Water

Dissolved

Specific

Monlt.orlng Mor_ntorlng Date Time Field Temperature [Oxygen (DO)| pH Conductance Turbidity Notes
Location ID| Location Name Crew . (NTU)
(°C) (mgll) (mS/cm)
CC-1 Clear Creek 11/8/2021 9:15 SD 12.52 8.36 7.72 696 17 Low/normal conditions
Active construction at site, did not sample.
JB-1 Jim Blue Creek | 11/8/2021 9:35 SD N/A N/A N/A N/A N/A Looks as if channel has been disconnected
where sampling usually occurred
Lower Dave Blue . Low water level, less turbid than usual,
LDB-1 Creek 11/8/2021 9:45 SD 11.55 4.98 7.69 856 7 minimal visual flow
LRC-1 Lower Rock Creek | 11/8/2021 | 10:55 SD 12.81 7.90 7.74 742 8 Minimal visual flow, orifice clear
. Upstream dry, downstream small shallow
LT-1 Lake Laterals 11/8/2021 | 10:15 SD N/A N/A N/A N/A N/A pool: did not sample
Little River Very minimal flow, barely connected on
TE-1 . 11/8/2021 | 12:45 SD 15.45 9.52 7.50 724 11 downstream, scum visible on upstream;
Tributary bubbler bouncing between ~11.23-10.75
Little River ) )
TG-1 . 11/8/2021 | 13:25 SD 14.11 9.02 7.62 768 5 Low/normal flow, lots of floating leaf debris
Tributary
Upper Dave Blue
UDB-1 Creek 11/8/2021 8:25 SD 11.68 5.95 7.65 965 5 Low water/flow level
URC-2 | Upper Rock Creek| 11/8/2021 | 11:35 | SD 13.54 5.50 7.41 807 19 | Ve minmalvisua flow, orfice just barely
WC-1 | Woodcrest Creek | 11/8/2021 | 12:15 | SD 14.10 4.68 7.19 645 31 |Vew minimalvsual flow, beawer activty under

bridge

Table 1 Field Data Form




Monitoring | Monitoring Location Nitrate and Kjeldahl Phosphorus| Total Suspended
Location ID Name Nitrite (mg/l) | Nitrogen (mg/l) (mg/l) Solids (mg/l)
CC-1 Clear Creek 0.06 0.22 0.039 <5.0
JB-1 Jim Blue Creek N/A N/A N/A N/A
LDB-1 Lower Dave Blue Creek <0.05 0.32 0.076 <5.0
LRC-1 Lower Rock Creek <0.05 0.24 0.041 8.0
LT-1 Lake Laterals N/A N/A N/A N/A
TE-1 Little River Tributary <0.05 0.43 0.030 <5.0
TG-1 Little River Tributary 0.08 0.41 0.057 <5.0
UDB-1 Upper Dave Blue Creek <0.05 0.25 0.067 <5.0
URC-2 Upper Rock Creek <0.05 0.55 0.109 7.0
WC-1 Woodcrest Creek <0.05 0.54 0.120 14.0
Table 2 Laboratory Analysis Summary

Monitoring Nitrate and Kjeldahl Phosphorus | Total Suspended

Location Name | Nitrite (mg/l) | Nitrogen (mg/l) (mgfl) Solids (mg/l)

Field Blank <0.05 <0.10 <0.010 <5.0

Duplicate 0.06 0.24 0.040 <5.0

Duplicate RPD 0% 8.70% 2.53% 0%

Table 3 QA/QC Data

Quiality assurance/quality control (QA/QC) of the data includes a field blank and duplicate

sample from each collection event and is qualified by the OWRB. Relative Percent Difference
(RPD) of the duplicate sample can be categorized into four levels, where Level 1 likely has no
QA issues and Level 4 has major QA issues, and should be used with caution.

Monitoring | Monitoring Location | Discharge | Stream Stage
Location ID Name (cfs) (ft)
CC-1 Clear Creek 0.67 20.46
JB-1 Jim Blue Creek N/A N/A
LDB-1 Lower Dave Blue Creek 1.63 16.01
LRC-1 Lower Rock Creek 0.68 4.36
LT-1 Lake Laterals N/A N/A
TE-1 Little River Tributary 0.03 11.04
TG-1 Little River Tributary 0.69 9.12
UDB-1 Upper Dave Blue Creek 0.16 17.38
URC-2 Upper Rock Creek 0.16 10.93
WC-1 Woodcrest Creek 0.06 7.63

Table 4 Station Discharge Summary

All rated stream discharges are provisional and subject to change.




File Information a
File name. LRC_20211108-102305.f¢
Start date and time 11/8/2021 10:04 AM :
e . Discharge Measurement Summary ~—Save POF of summary-—
Start location longitude 97.336 i &
‘Calculations engine FlowTracker2 No changes were made to this file
Data collection mode Discharge Quality control warnings
System Information ¥
Discharge Summary a || Supplemental data summary a
[start time 11/8/2021 10:05AM  End time 11/8/2021 10:22 AM S heiit tne | Guge lieht OO | Reted dechorpe (1Y) | Tempersture (V)| Selkaly (PS5 7%) | Groge helht comments J‘
ly T oy - /2021 10:05 AM| 4.360 | 1 | |
Mean depth 0.361 Max depth 0.600 ft Measurement results fad
Mean velacity 0.2354 fus Max velocity  0.2606 f's Mean
Location Depth Area Fiow
IMean SNR 8 8 Total width 2.000 ft S I R T LR e w m m mm ¥
Mean temp 54778 °F Total area 2.8875 frt [rene Jo.0000 lo.1901_ |o.0000 Jo.0o000 Jo.00 | v
‘Wetted Perimeter  8.132 #t Total discharge  0.6798 ft'/s o Jo:6000 10000 [0.1901 _ [0.1875 [0.0356 [5.24 |/
0.6 |0.6000 10000 [02319  [0.1750 [0.0406 [5.97 | v
Dtscharge Uncertainty i 0.6 l0:6000 10000 [02234 _ [0.2500 [0.0559 [8.22 |
category 150 VE o6 Jo.6000 10000 [0.2513_ [0.2500 [0.0628 [9.24 | v
Accuracy 10% 1.0% 06 J0.6000_] L0000 02302 02750 Jo.0e33 [5.31 | 7
o6 Jo.6000 1.0000 [0.2565  [0.2500 [0.0641 [543 [/
[Pepeh = o 3 Jo.6000 1.0000_[0.2526__ [0.3000 [0.0758 [1L.15] v
[Velacity 0.3% % 06 Jo:6000 1000002554 [0.2750 J0.0702_[10.33] 4
Width 0.1% 0.1% 0.6 0.6000 1.0000 [0.2606 02250 [o.0586 [B62 | ¢
lethod F o6 l0.6000 10000 [0.2546_ [0.2000 [0.0509 [7.49 [/
o 0.6000 10000 [02405 02000 Jo.o481 |7.08 | 7
[F Stations b 0.6 10.6000 1.0000 10.1767 10.1500 10.0265 ]3.90 | v
(Ovenall 41% 6.9% 0 0.6000 1.0000 [0.1818  [0.1500 Jo.0273 [4.01 | ¢
Viewer Cantrols 2 Jo.1818J0.0000 Jo.0000 [0.00 [
| n cn X
!
1 [10:06 AM|1.000
& _[10:12 aM[3500
7 [10:13 AM[4.000
8 10:14 AM| 4.500
12_[10:19 AM[6.500
13_|10:21 AM|7.000
Figure 2 Discharge Measurement Summary LRC-1
File Information R
File name Cc_20211108-083206.ft
‘Start date and time 11/8/2021 8:19 AW : " )
— S Discharge Measurement Summary Save POF.of summary.—
Start location longitude -97.264 Simmery GVerAew a
T PO No changes were made to this file
Data collection mode Discharge Quality control warnings
System Infe ¥
Disch < 2 Supplemental data summary A
i diae SAnE R A Py Gauge height time  Gauge height (1) Rated discharge (R%/s) Temperature (°F) Salinity (PSS-78) Gauge hexght comments
R . e, o 1, 18:21 AM| 20.460 | | | |
Mean depth 0.433 e Max depth 0.600 ft Measurement results b
Mean velocity 0.5185 fus Max velocity 0.6579 fus - " o | ey, Men | oo
Mean SNR 2d8  Total width 3.000 S# Tme )" Method “g)t 0D poniry ST s on ‘:,3' m) )
Mean temp 54.760 °F Total area 1.3000 fe 000 0.0000 o l0.0000 -0.0003 _ J0.0000 |0.0000 Jo.0o |+
Wetted Perimeter  3.377 ft Total discharge  0.6741 ft'/s 0.0003__[1.0000 |-0.0003 _ [0.2000 |-0.0001 |-0.01] v
[0.6276__ [1.0000 [0.6276 __ [0.2500 [0.1569 v
Dlscharge Uncertainty 2 0657 [1.0000 [0.6579 03000 [0.1974 [29.28 /
Category 150 3 06019 [1.0000 [0.6019  [0.3000 [0.1806 |26.79| v
AAccuracy 1.0% 1.0% 05573 [1.0000 [0.5573  [0.2500 [0.1393 [20.67] ¥
A - o [0.0000 5573 [0.0000_[0.0000 [0.00 | 7
Velocity 1.2% 15.2% A
Width 0.3% 0.3%
|Method 3.8%
e 7' - |Boundary Interference, SNR Threshold Variation
Stations £ > QC.| Stn 9% Dischar
[Overall 8.8% 17.7% Interference, > Stn 9% Dischar
|Boundary Interference, Velocity Angle > QC,Rod Angle > QC,High Stn %
Viewer Controls R [Drscharge
| Chart size | Chart size. [Rod Angle > QC.tigh Stn % Discharge
| —
| Re

Figure 3 Discharge Measurement Summary CC-1



File Information ES
File name TE_20211108-120620.f¢
Start date and time 11/8/2021 11:51 AM :
~—Save POF-of summary—
lene Discharge Measurement Summary
Start location longitude Summary overview
Calculations engine FlowTracker2 o clianges weare made to this ile
Data collection mode Discharge Quality control warnings
System ¥
Dinch = 2 Supplemental data summary
‘Start time 11/8/2021 11:52AM  End time 117872021 12:01 PM. I Gouge hopht time | Gauge hegit (1) | Rated decherge (1/5) | Temperature () | Sty (FS5-78) | Gauge hegght comments
ly - — - 2021 12:05 PM| 11.040 | | | |
Mean depth 0.132 f Max depth 0.200 ft
Mean velocity 0.0727 fus Maxvelocity  0.2322 fis
IMean SNR 38 dB Total width 3.500 ft
Mean temp 60.652 °F Total area 0.4625 fu1 4
Wetted Perimeter  3.535 ft Total discharge  0.0336 f'/s 4
<
Discharge Uncertainty A’ 4
ICategory 150 VE <
|Accuracy 1.0% 1.0% L4
Depth 1.0% 45.6% L
Velacity 1% 65.5%
[Width 0.3% 0.3%
Method 5.2%
le o 0.0%0 JSNR Threshold Variation, High Stn % Discharge |
B Interference, SNR Variation, SNR Threshold Variation|
(Overall 10.0% 79.8% R Threshold variation,Velocity Angle > QC,High Stn 8 Discharge
R Threshold Variation., Je > QC,High Stn % Dischar
Figure 4 Discharge Measurement Summary TE-1
File Information 2
File name TG_20211108-125604.f¢
‘Start date and time 11/8/2021 12:37 PM :
-

s ; s Discharge Measurement Summary eSave.OF.of summary-—
Start location longitude 97.477 i T
|Calculations engine FlowTracker2 No changes were made to this file
Data collection mode Discharge Quality control warnings
System Infc : ¥
Disch s 2 Supplemental data summary
Start time 11/8/2021 12:38PM Endtime  11/8/2021 12:50 PM | Gage holis time. | Guige heght (%) | Reted diecharge (%) Tomperature CF) | Salvlky (PSS 70) | Gauge felght comments
y 5 - o= 1 112:38 PM|9.120 | | | 1
Mean depth 0.215 f Max depth 0.300 ft Measurement results
Mean velocity 0.5391 fus Maxvelocity 07259 fus Lo wes  Aow o
IMean SNR 7 & Total width 6.000 f ) m)  (rys)
Mean temp 58.181 °F Total area 1.2875 fo o |1238pMo.000_ [none o 0.0000 [0.0000 0.00 | ¥
Wetted Perimeter  6.067 ft Total discharge  0.6941 ft'/s 1__|12:38 PM{0.500 Y 0.1000_[0.0147 E.nl«

2 [12:39 PM[1.000 Y 0.1500 [0.1089 _15.69]
Discharge Uncertainty 24113 u:u:i;.io Y 0.1500 _[0.1043 7
Category 150 Ve 4 [12:43PM2.000 Y 0.1500_[0.1003_|14.46] /
IAccuracy 1.0% 1.0% 5 [12:44 PM2.500 X 1500 [0.0942 [13.57] v

& [12:45 PM{3.000 Y 11250 _[0.0718_10.35] 7
Dspth o Y 7 1:«:}:?5?0 Y 1250 [0.0675_[9.72 | v
[Veloctty o 5.0 8 [12:47 PMa.000 1250 _[0.0563 811 | 7
|Width 0.2% 0.2% 9 12:48 .500 0.6 0.1000 10.0386 [5.57 | ¥
lethod 268 10_[12:49PM5.000 0.6 0.1125_[0.0375_|5.40 |/
e P 11_[12:50 PM[6.000 __|None 0.0000_[0.0000 0.00 |
Overall 5.1% 13.9% Quality control warnings
Viewer Controls 2 Ste Time “"0’;""
! Chart size Chart size 12:39 PM|1.000
| 12:41 PM|1.500

o |n|a|w|~
2|8
2|2

win iy

‘ .°|.°
oo

Figure 5 Discharge Measurement Summary TG-1




File Information £
File name WC_20211108-112720.f¢
[Start date and time 11/8/2021 11:20 AM
Start location latitude
Start location longitude
|Calculations engine FlowTracker2
Data collection mode Discharge
System Information ¥
Discharge Summary A
time 11/8/2021 11:21 AM  End time 11/8/2021 11:26 AM
# Stations 5 Avg interval 40
depth 0.300 # Max depth 0.500 ft
velocity 0.0962 fus Maxvelocity  0.1925 fus
SNR 32 d8 Total width 2.000 ft
temp 57.493 °F Total area 0.6000 ft?
Perimeter 2272 fe Total discharge  0.0577 ft'/s
Discharge Uncertainty 2
y 150 VE
Accuracy 1.0% 1.0%
Depth 1.3% 0.0%
[Velocity 2.8% 0.0%
|Width 0.4% 0.4%
Method 6.4%
# Stations. 12.2%
[Overall 14.1% 1.1%
Viewer Controls =

Discharge Measurement Summary

| Gauge height time mnm(lvl wmm'/s)l Tw(ﬂlmm-n)l Gauge height comments

1 11:26 AM| 7.630

Figure 6 Discharge Measurement Summary WC-1
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Figure 7 Monthly Hydrograph TG-1
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Figure 8 Monthly Hydrograph TE-1



Tirne Series Data Report
Wanthly Hydrograph Dec3,2021 | 1ofl

Ferind Selected: 2021-11-01 00:00 - 2021-11-30 2353 UTC Offs et: -06:00

8.000

7.600

7.200
2021-11-01 00:00 2021-11-04 00:00 2021-11-07 00:00 2021-11-10 00:00 2021-11-13 00:00 2021-11-16 00-00 2021-11-1900:00 2021-11-22 00:00 2021-11-2500:00 2021-11-28 00:00

—— Stage@WC

Figure 9 Monthly Hydrograph WC-1
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Figure 10 Monthly Hydrograph URC-2



Time Series Data Report
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Figure 11 Monthly Hydrograph LRC-1
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Figure 12 Monthly Hydrograph LDB-1



Tirne Series Data Report
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Figure 13 Monthly Hydrograph CC-1
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Figure 14 Monthly Hydrograph UDB-1



MESOMET CLIMATOLOGICAL DATA SUMMARY November 2821 Time Zone: Midnight-Midnight CST
(MNRMN) Morman Nearest City: 2.1 MW Norman County: Cleveland
Latitude: 35-14-89 Longitude: 97-27-53 Elevation: 1171 feet
TEMPERATURE ( °F ) | DEG DAYS [ HUMIDITY (%) | RAIN | PRESSURE (in)| WIND SPEED (mph)| SOLAR 4" SOIL TEMPERATURES
DAY max MIN AVG DEWPT HODD (DD MAX MIN AVG (in) 5TN M5L DIR AVG MAX I:I'-"I],-'mzj 500 BARE MAX MIN
1 54 45 43,9 48,7 16 8 34 &3 73 2,88 28.99 38,25 ME 9.2 20.7 4,23 57.2 56.1 58 55
2 47 42 44,2 4£8.7 21 8 96 79 88 8.21 29,88 38.34 MNE 1.1 21.a 2.72 55.9 53.5 55 52
3 47 43 44,7 42,6 28 B 97 87 092 B.206 20.86 38,32 ME 6.3 15.9 2.69 L5.@ 1.4 52 58
4 54 42 47,5 42,5 17 8 94 B4 B3 2,88 29.82 3B8.28 5 3.4 12.1 7.81 55.5 52.8 57 5@
5 o2 48 49.2 48.4 15 8 96 49 74 g, a8 28,95 38.21 55E 6.5 13.9 14.62 55.1 52.2 58 43
6 66 38 52.8 41.7 13 B 94 48 73 B.a6 28.95 38.24 5 6.3 18.1 14,095 £5.2 2.5 59 47
7 75 45 53.4 45.8 5 8 35 33 B4 2,88 28.86 38.11 5 9.8 25.3 15.88 56.3 55.1 62 49
8 75 52 B2.5% 58.5 2 a8 86 42 67 8.aa 28.85 38.14 5 11.8 25.8 13.73 57.8 58.5 B85 53
g9 71 57 &1.9 55.7 1 B 91 59 &1 B.a6 28.384 3B8.89 5 5.9 15.7 5.56 L9.4 6B.3 =128 58
1@ 69 53 62.2 56.3 4 8 94 &5 B3 2,88 28.81 29.386 5 11.2 25.8 3.77 68.1 6B.8 63 59
11 63 43 52.3 35.6 12 a8 82 29 56 8.aa 28.82 38.87 L1 7.9 24.9 13.28 58.1 57.2 63 53
12 57 33 48.5% 26.7 28 B 83 18 47 B.a6 28.94 38,19 MHE  18.8 34.6 13.48 L5.4 4.5 59 51
13 62 38 45.4 27.1 149 8 81 25 51 2,88 28.91 38.17 5 6.8 208.2 12.68 52.3 51.5 58 45
14 62 39 58.5 34.2 14 a8 87 32 56 8.aa 28.88 38.13 MNE 5.8 24.1 13.39 53.86 53.7 6@ 49
15 74 37 G56.8 48.4 g e 9@ 33 57 ©.a0 28.80 30.85 5 5.9 17.5 13.68 53.7 4.5 62 48
16 79 534 65.4 55.3 a 2 9z 42 7a 2.0 28,57 29,81 5 1z.4 32.8 13.1% 8.5 59.8 65 54
17 68 44 57.2 38.2 ] a8 83 25 52 8.aa 28.74 29.98 M 15.9 32.9 11.81 57.8 68,2 63 56
18 55 3@ 42.6 18.2 22 e 81 15 41 ©.a0 20,21 38.48 MHE 6.4 19.3 13.409 53.5 53.4 59 49
1% 8 27 43.% 21.2 23 2 32 25 42 2.0 29,83 38,29 5 9.7 28.7 11.35 te.9 e.e 55 45
28 7@ 48 55,9 37.1 7 a8 98 35 51 8.aa 28.76 38.81 5 9.3 23.1 18.96 52.86 53.5 59 49
21 68 41 51.8 37.3 14 e 92 36 B2 ©.a0 28.93 38.19 M 1a.4 27.9 7.a2 3.4 4.1 57 51
22 g4 29 47.3 38.4 18 2 92 29 56 2.0 29,82 38,27 55K 5.2 208.%9 13.87 51.2 8.8 57 45
23 7@ 37 G4.6 38.9 11 e 82 19 45 B.a6 28.78 308.82 5 1a8.5 31.9 13.82 51.5 52.3 58 47
24 68 5@ 59.4 44.38 & e 79 48 59 ©.a0 28.67 29.91 5 15.6 34.4 7.19 4.0 6.4 G 54
25 e 29 48,7 25.1 268 2 78 38 55 2.0 29,13 38,39 M 13.5 38.5 1z.82 51.7 52.6 57 45
26 62 25 43,8 23.1 22 e 88 28 5@ B.a6 28.97 38,22 S5KW 7.9 23.8 12.88 48.7 48.2 54 42
27 66 48 58.9 27.2 12 e 63 22 42 ©.a0 28.77 308.82 5 6.5 159.1 1a.93 5e.1 8.8 57 45
28 9 37 47.3 38.7 17 2 7734 54 2.0 28,97 38,23 M 5.8 1.8 12.47 te.2 51.8 57 4
29 73 4@ 55,5 33.8 2 e 67 23 45 B.a6 28.82 308.87 5 6.6 14.7 12.38 5@.3 51.6 58 48
3@ 76 43 G58.4 44.8 & e 7% 29 G55 ©.a0 28.76 30.84a 5 4.9 17.8 12.22 1.7 4.1 6@ 43
B4 4@ 52.1 37.1 <- Monthly Averages -» 28.89 38.14 | 5 5.5 36.5 | 11.p4 54.2 54.1 53 5@
Temperature - Highest: 79 Degree Days - Total HDD: 389 Humber of Days With:
Lowest . 25 Total COD: 2 Tmax = 98: @ Rainfall = ©.81 inch: 2
. - — . Tmax £ 32: @ Rainfzll = 8.1@ inch: 2
Rainfall: Monthly Total: .41 }n. Humidity - Highest: 97 Tmin £ 32: & fg Wind Speed = 18 mph: 18
Greatest 24 Hr: 8.21 1in. Lowest: 16 Tmin = @: @ Max Wind Speed = 3@ mph: &

@ 1993-20821 Cklahoma Climatological Survey and the Oklahoma Mesonet
Figure 15 November Mesonet Data

* Denotes incomplete record
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SUMMARY OF DECEMBER WATER QUALITY SAMPLING

Sampling for December 2021 occurred on the sixth and was a base flow collection. Water samples
were collected at eight locations and discharge measurements were collected at four locations.
Samples were not collected at LT-1 because of dry conditions, or JB-1 due to construction activity.
Mesonet data shows no precipitation on the sixth, in the 72 hours prior to sampling, or in the 72
hours after the sampling event. The total rainfall amount in Norman for the month of December
was 0.22 inches. All water level gauges were operational for the month, except for JB-1 due to
road construction. The gauge at LT-1 was removed in 2018 as a result of equipment malfunction.
The equipment has not been replaced due to intermittent streamflow and dry conditions.
Furthermore, this station is being reviewed for a possible location change.

RESULTS

Figure 1 Monitoring Station Map



N o : Water Dissolved Specific -
Monlt.orlng Mor_ntorlng Date Time Field Temperature [Oxygen (DO)| pH Conductance Turbidity Notes
Location ID| Location Name Crew . (NTU)
(°C) (mgll) (mS/cm)
Small amount of oil sheen around rocks on
CC-1 Clear Creek 12/6/2021 | 10:10 SD 8.39 10.40 7.78 690 6 LEW downstream, very similar stage to last
month, low/normal conditions, used RP3
Did not sample, active construction ongoing
JB-1 Jim Blue Creek | 12/6/2021 | 10:50 SD N/A N/A N/A N/A N/A near channel, channel had water, new
concrete culvert
LDB-1 Lower Dave Blue 12/6/2021 | 11:10 SD 939 971 7.86 1005 4 Water very clear, minimal flow, very low water
Creek level
Channel more full than usual but still low flow
LRC-1 Lower Rock Creek | 12/6/2021 | 12:10 SD 10.15 9.28 7.66 754 6 conditions, orifice may have been slightly
clogged
i Did not sample, upstream dry, downstream
LT-1 Lake Laterals 12/6/2021 | 11:35 SD N/A N/A N/A N/A N/A had shallow disconnected pool
i . Very low flow, orifice may be having issues
TE-1 Hite RIVET 1 a//2021 | 15:35 | D 10.24 8.72 7.71 967 44 | (Stage bounces around ~10.6511.3), similar
Tr|butary stage to last month, floating debris is fallen
leaves
Little River No visible floating debris, although lots of
TG-1 . 12/6/2021 | 16:20 SD 8.29 10.20 7.73 1208 3 leaves piled up in riffle section, low/normal
Tributary flow
Upper Dave Blue ) Small amount of scum upstream of bridge,
UDB-1 Creek 12/6/2021 8:45 SD 9.38 7.27 7.67 997 3 low flow, orifice clear
URC-2 | Upper Rock Creek | 12/6/2021 | 13:25 SD 8.13 9.54 7.52 881 7 Some scum upstream of bridge, very low flow
Scum abundant, beaver dam remnants
WC-1 Woodcrest Creek | 12/6/2021 | 14:30 SD 10.17 6.08 7.42 1078 5 upstream, very similar stage to last month,

very low flow, orifice may be clogged

Table 1 Field Data Form




Monitoring | Monitoring Location Nitrate and Kjeldahl Phosphorus| Total Suspended
Location ID Name Nitrite (mg/l) | Nitrogen (mg/l) (mgll) Solids (mg/l)
CC-1 Clear Creek 0.07 0.20 0.032 <5.0
JB-1 Jim Blue Creek N/A N/A N/A N/A
LDB-1 Lower Dave Blue Creek <0.05 0.26 0.025 <5.0
LRC-1 Lower Rock Creek <0.05 0.21 0.034 <5.0
LT-1 Lake Laterals N/A N/A N/A N/A
TE-1 Little River Tributary <0.05 0.62 0.065 25.0
TG-1 Little River Tributary <0.05 0.31 0.041 <5.0
UDB-1 Upper Dave Blue Creek <0.05 0.25 0.045 <5.0
URC-2 Upper Rock Creek <0.05 0.38 0.049 <5.0
WC-1 Woodcrest Creek <0.05 0.30 0.086 <5.0
Table 2 Laboratory Analysis Summary

Monitoring Nitrate and Kjeldahl Phosphorus | Total Suspended

Location Name | Nitrite (mg/l) | Nitrogen (mg/l) (mg/l) Solids (mg/l)

Field Blank <0.05 <0.10 <0.010 <5.0

Duplicate 0.07 0.24 0.032 <5.0

Duplicate RPD 0% 18.18%* 0% 0%

Table 3 QA/QC Data Where the Asterisk Denotes RPD 2

Quiality assurance/quality control (QA/QC) of the data includes a field blank and duplicate

sample from each collection event and is qualified by the OWRB. Relative Percent Difference
(RPD) of the duplicate sample can be categorized into four levels, where Level 1 likely has no
QA issues and Level 4 has major QA issues, and should be used with caution.

Monitoring | Monitoring Location | Discharge | Stream Stage
Location ID Name (cfs) (ft)
CC-1 Clear Creek 0.33 20.49
JB-1 Jim Blue Creek N/A N/A
LDB-1 Lower Dave Blue Creek 1.13 15.60
LRC-1 Lower Rock Creek 0.56 451
LT-1 Lake Laterals N/A N/A
TE-1 Little River Tributary 0.01 10.82
TG-1 Little River Tributary 0.60 8.89
UDB-1 Upper Dave Blue Creek 0.32 17.24
URC-2 Upper Rock Creek 0.01 10.76
WC-1 Woodcrest Creek 0.06 7.60

Table 4 Station Discharge Summary

All rated stream discharges are provisional and subject to change.




File Information 'y
File name Lre_20211206-115152.ft
Istart date and time 12/6/2021 11:35 AM :
. A o Discharge Measurement Summary  Save POF of summary
Start location longitude 97.334 Summary overview &
¥ No changes were made to this file
Data collection mode Discharge Quality control warnings
System Information ¥
Discharge Summary P Supplemental data summary 2
Iseart time 12/6/2021 11:36 AM  End time 12/6/2021 11:50 AM Gauge height time  Gauge height (1) Rated discharge (t%/s) Temperature (°F) Salinity (PSS-78) Gauge height comments I|
A I — P 12/6/2021 11:36 AM|4.510 | | | |
iean depth 0.807 # Max depth 1.200 fe &
IMean velocity 0.0497 ft/s Max velocity 0.0950 fu/s
iean SNR 51 d8 Total width 14.000 f
Mean temp 49.550 °F Total area 11.3000 f2 Jooo | v
Wetted Perimeter  14.386 ft Total discharge  0.5620 ft'/s -0.06] v
. <
Discharge Uncertainty & J
[category 50 VE Jo.6000 )
|Accuracy 1.0% 1.0% |0.6000 4
10.6000 <
Depth 0.2% 3.5% 0.6000 | ]
Velocity (%1 8.3% 6000 | v
[Width 0.2% 0.2% 10.6000 )
Iethod 2% 10_[11:47 AM[10.000 [0 J
111148 AM[11.000 |06 )
|# Stations 3.6% = 7
13 | v
Quality control warnings 3
Location Depth Measured
Time | Method BT ssDepth p BT Wamings
11:36AM[1.000 |06 |0.700 |0.6000 |0.420 [SNR Threshold Variation
1137 AM[2.000 |06  [1.000 |0.6000 [0.600 [SNR Threshold Variation
11:38AM[3.000 |06  [1.100 |0.6000 [0.660 Large SNR Variation, High Stn % Discharge
11:40 AM[4.000 |06 [1.150 | 0.6000 |0.690 High Stn % Discharge
1141 AM[5.000 |06  [1.200 |0.6000 [0.720 High Stn %
11:42 AM[6.000 |06 [1.150 [SNR Threshold Variation,High Stn % Discharge]
1143 AM|[7.000 |06  [1.150 0. 690 [SNR Threshold Variation,High Stn % Dischary
11:44 AM[8000  J06  [1.100 [0.6000 [0.660 [SNR Threshold Variation High Stn % Discharge]
11:45 AM[9.000 |06 [1.000 |0.6000 |0.600 Large SNR Variation, SNR Threshold Variation
10_[11:47 AM[10.000__|06 _ [0.800 |0.6000 |0.480 [SNR Threshold Variation
11 [1148 AM[11.000 |06  [0.500 |0.6000 |0.300 [SNR Threshold Variation
12 [11:45 AM[12000 |06 [0.300 |0.6000 |0.180 [SNR Threshold Variation
Figure 2 Discharge Measurement Summary LRC-1
File Information E
File name Ce_20211206-094212.f¢
[Start date and time 12/6/2021 9:32 AM 3
bt Discharge Measurement Summary  Save POF of summary
‘Start location longitude -97.265 Summary overview A
~ e Z No changes were made to this file
Data collection mode Discharge Quality control warnings
System Information ¥
Discharge Summary 2 || Supplemental data summary 'y
Istart time 12/6/2021 9:33 AM  End time 12/6/2021 9:41 AM Gauge height time  Gauge height (t) Rated discharge (Tt%/s) Temperature (°F) Salinity (PS5-78) Gauge height comments
ls - - ; — 2021 9:33 AM| 20.490 | | | |
Mean depth 0.442 ft Max depth 0.600 ft Meazurement results -
\Mean velocity 0.2508 fu/s Max velocity 0.4355 f/s comecyy M Fiow "a
|Mean SNR 35 d8 Total width 3.000 ft on M)! my) s
{Mean temp 47.415 °F Total area 1.3250 f& 0 00002 0.0000 00000 |o.00 | v
[Wetted Perimeter  3.382 ft Total discharge  0.3322 fe'/s 1 1.0000|-0.0002  [0.2500 |-0.0001 |[0.02] v
2 . X X X . [80 1.0000_[0.4042 _ [0.3000 [0.1212 [36.49] v
Dissherge Uncertalnty 2113 AM1500 o5  [0.600 J0.6000 o360  [s0  [02164  [1.0000 02164  [0.3000 [0.0649 [19.54 ¢
Icategory 150 VE 4 [9:35 AM[2.000 6 |0.550  0.6000 [0.330 |80 04355  [1.0000 [0.4355  [0.2750 [0.1198 [36.04 v
 F—— 1.0% 1.0% 5 |9:40 AM[2.500 E.s l0.400 Jo.6000 J0.240 [80 01320 10000 [0.1320 J0.2000 Jo.0264 [7.94 [+
o A - 6 [941AMB000  |none J0.000  J0.0000 [0.000 o [0.0000 o.1320  Jo.0000 Jo.0000 Jo.oo [~
Velacity 7% 46.2% &
Width 0.3% 0.3%
{Method 4.2%
|# Stations 7.8% |
loverall 9.3% 47.2%
Viewer Controls a
| Chart size | Chart size

Figure 3 Discharge Measurement Summary CC-1




File Information *

File name Udb_20211206-083052.f¢

[start date and time 12/6/2021 8:09 AM e

Startlocation latitude Discharge Measurement Summary ~Save POF of summary

‘Start location longitude

: No changes were made to this file

Data collection mode Dizcharge Qual s

| System -

Discharge Summary * Supplemental data summary

Seart time 12/6/2021 8:10 AM  End time 12/6/2021 B:29 AM Gauge height time  Gauge height () Rated discharge (R%/s) Temperature (°F) Salinity (PSS-78)

# Stations 1% Avg intarval P 2021 8:13 AM| 17.240 | | | | e height comments

—— 0.620 Max depth 1.100

[Mean velocity 0.0345 fus Max veloity  0.0591 fus

—— 44 d8 Total width 15.000 f

{Mean temp 49.052 °F Total area. 9.3000 2 .

[Wetted Perimeter  15.477 ft Total discharge  0.3204 fe's <
s

Discharge Uncertainty 2 1v

[Category 150 VE <

\Accuracy 1.0% 1.0% =

[Depth 0.5% 7.1% - :

[Velocity 0.8% 9.3% :

[Wickh 0.2% 0.2% -

Method 2.7% !

\# Stations. 31% :

loverall 4.4% 1n.8% 1

Viewer Controls Ed :

E Ch: | ch

|

.

58 0.390___[SNR Threshold Variation,High Stn % Discharge|
6 8:19 AM 1.100 0.660 R Threshold Variation, High Stn % Discharg
sz oo
8 8:21 AM 0.900 0.540 High Stni % Discharge

9 8:22 AM 0.900 0.540 Large SNR Variation.High Stn % Discharge

10 [8:23 AM 0.550 0.330 Large SNR Variation

14 [8:28 AM 0.400 0.240 ISNR Threshold Variation

Figure 4 Discharge Measurement Summary UDB-1

File Information )

File name Urc_20211206-125654.ft

[Start date and time 12/6/2021 12:43 PM :

L= e Discharge Measurement Summary

‘Start location longitude 97.371 e

el b - No changes were made to this file

Data collection mode Discharge Quality control warnings

System ¥

Disch s = Supplemental data summary

Start time 12/6/2021 12:44 PM  End time. 12/6/2021 12:56 PM. Gauge height time  Gauge height () Rated discharge (t%/s) Temperature (°F) Salinity (PSS-78) Gauge height comments

L o g . 1 1 12:44 PM) 10.760 | | | |

Mean depth 0.645 ft Max depth 0.900 ft

Mean velocity 0.0031 ft/s Max velocity -0.0145 ft/s o

Mean SNR 5@ Total width 5.500 ft mys) *@

IMean temp 46.877 °F Total area 3.5500 ft* .0000 Jo.00 | v

Wetted Perimeter  5.972 ft Total discharge  0.0111 ft'/s 00014 |-13.01[ v

-0.0024 |-22.03| v

Discharge Uncertainty B 0041 13722 | v
150 VE .0058_[52.04 | 7
1.0% 1.0% 004514069 | 7

0.0065_|-58.49 v

Depth 1.6% 13.2% o Tase
1.2% 109.8% .0034_|30.99 | 7
0.5% 0.5% 0010 7
0% 0000 10.00 | v

Stations. 4.6%
1 14.7% 110.6%

Viewer Controls £

5 cn | Chart size

|

Figure 5 Discharge Measurement Summary URC-2



Tirne Series Data Report
Wanthly Hydrograph lan3,2022|1of1

Ferind Selected: 2021-12-01 00:00-2021-12-31 2353 UTC Offs et: -06:00
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Figure 9 Monthly Hydrograph URC-2
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MESOMET CLIMATOLOGICAL DATA SUMMARY December 2821 Time Zone: Midnight-Midnight CST
(MEMNY Morman Nearest City: 2.1 NW Horman County: Cleveland
Latitude: 35-14-89 Longitude: 97-27-53 Elevation: 1171 feet
TEMPERATURE ( °F ) | DEG DAYS [ HUMIDITY (%) | RAIN | PRESSURE (in)| WIND SPEED (mph)| SOLAR 4" SOIL TEMPERATURES
DAY| max MIN AVG DEwPT | HDD CDD | MAX MIN AVG | (in) STN  MSL | DIR AVG  MAX | (m3/m) SO0 BARE MAX MIN
1 71 3% 53.7 38.4 18 8 98 27 Bl 2,88 28.81 3B.86 MM 3.6 13.1 11.45 52.2 4.4 62 45
2 7B* 49*® §53.4% 35,7 6%  B% B4= 4% S @,@8% 28.38® 38,85 5 * 4.7% 17.9% M& 51.5% 54.8% pl* 48#
3 78 51 e1.2 58.1 2 8 93 37 78 2,88 28.78  29.85 5 5.9 14.1 18.82 4.8 56.8 62 53
4 59 47 53.7 45.6 12 8 39 68 74 2,88 28.88 38.85 MME 6.3 15.6 3.15 4.8 55.5 57 53
5 75 43 58,2 47.9 B 8 93 37 B9 2,88 28.58 29.8B2 55K 18.9 42,7 18.87 4.8 56.5 61 52
[ 51 3@ 39.8 16.2 25 8 62 28 39 2,88 28.99 38,25 N 14.1 41.8 12.82 51.9 52.8 58 42
7 43 27 383.4 28.7 27 8 69 31 58 2,88 28.79 38.64 55E 6.8 21.7 6,38 43.7 47.3 51 43
3 62 26 43,8 35.8 22 8 99 45 73 2,88 28.69 29.594 5 7.8 28.1 18.56 43.3 47.7 53 42
9 71 49 53.1 37.1 5 8 81 23 5@ 2,88 28.48 29.72 5 7.9 21.2 18.56 51.1 52.5 58 42
12 82 41 £1.7 48.8 4 8 75 24 47 2.81 28.48 29,83 5 14.2 45.9 5.84 52.6 4.7 55 52
11 45 33 39.5 19.8 24 8 62 26 46 2,88 28.93 38.18 MNNW 18.8 33.5 12.19 49.5 58.1 54 45
12 58 38 43.4 20.0 21 e 63 28 42 0.28 28.88 38.14 5 11.3 29.8 11.95 47.2 45.5 52 42
13 67 39 51.7 29.8 12 8 69 24 46 2,88 28.86 38.12 5 1a.4 24.3 11.51 43.6 49,1 55 44
14 74 51 B2.3 52.86 3 8 95 38 73 2,88 28.81 3B.86 13.2 27.9 18.87 52.1 4.4 55 se
15 77 63 69.7 68.1 a E 91 55 73 o.a8 28.62 29.36 5 14.6 45.8 5.26 6.3 59.5 63 57
16 69 41 51.8 28.8 18 8 72 24 42 2,88 28.79 38.64 MNE 9.9 25.8 11.38@ 4.7 56.9 61 54
17 64 45 54,8 39.6 18 8 34 45 59 2,88 28.67 29.92 N 5.8 23.1 3.26 53.6 55.1 57 54
12 45 26 37.5 22.8 248 e Ja 48 56 0.28 28.99 38,25 M 15.2 31.3 18.75 Le.8 51.8 55 45
19 44 15 38.8 16.3 36 8 38 38 59 2,88 29.85 38.31 5 4.4 11.2 11.28 45,2 44,6 45 35
28 52 32 39.86 25.8 23 8 87 34 59 2,88 28.92 38.17 5 5.9 17.4 6.97 45,4 44,9 45 42
21 62 28 42,8 31.86 2a e 95 33 &9 8,28 28.80 308.84 556 4.5 18.5 11.37 45.8 44,9 52 39
22 62 27 45,7 37.1 21 8 96 43 74 2,88 28.77 3B.82 55E 5.6 19.4 11.33 45.8 45,2 52 42
23 65 41 54,3 42.5 12 8 99 28 7@ 2,88 28.61 29.85 5 8.6 20.8 2.85 43.7 49,7 54 45
24 8l 59 £9.7 45.1 a kS 66 27 43 8.28 28.48 29.83 550 13.7 34.8 8.72 52.2 55.2 ae 51
25 73 47 g2.1 39.8 5 8 72 29 44 2,88 28.56 29.81 S 6.8 25.8 9.61 4.8 57.7 61 54
26 75 41 &1.9 51.3 7 8 85 51 &9 2,88 28.51 29.75 5 8.7 25.4 7.45 53.4 55.8 62 51
27 67 4% 54,5 27.1 11 8 96 1l 48 2,28 28.57 29.81 ME 8.1 25.29 9.35 53.5 55.7 55 51
28 71 43 57.8 38.9 ] 8 77 15 48 2,88 28.38 29.81 WSk 9.5 33.8 18.97 53.2 56.8 61 54
29 63 35 47.2 33.8 16 8 85 33 59 2,83 28.51 29.75 MNE 4.7 18.2 o.8@ 51.2 52.3 57 se
3@ 68 28 43.8 28.8@ 17 8 87 28 52 2,28 28.57 29.82 5 6.6 29.9 9.39 49,1 49,3 54 44
31 63 49 55,8 41.5 ] 8 93 42 6l 8.138 28.45 29.89 5 7.5 27.3 3.8 58.7 51.6 54 5@
65* 39* 5].8* 35.2% <- Monthly Averages -»* 28.78* 29.95% 5 * §.5% 45.9% §.,22% 51.8* 52.2% 57* AF*
Temperature - Highest: 81% Degree Days - Total HDD: 411% Number of Days With: .
Lowest: 15% Total CDD: 1@+ Tmax = 98: @a=* Rainfall = @.81 inch: 3%
, - — : Tmax 2 32: 8% Rainfall = 8.18 inch: 1%
Rainfall: Monthly Total: @.22* in.| Humidity - Highest: 89 Tmin = 32: 19% &vg Wind Speed = 18 mph: 1@#
Greatest 24 Hr: @.18% in. Lowest: 15% Tmin < @: ot Max Wind Speed = 3@ mph: B%
© 1993-2822 Oklahomz Climatological Survey and the Oklahoma Mesonet # Denotes incomplete record

Figure 14 December Mesonet Data
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SUMMARY OF JANUARY WATER QUALITY SAMPLING

Sampling for January 2022 occurred on the eighteenth and was a base flow collection. Water
samples were collected at nine locations and discharge measurements were collected at six
locations. Samples were not collected at JB-1 due to construction activity. Mesonet data shows
no precipitation on the eighteenth, in the 72 hours prior to sampling, or in the 72 hours after the
sampling event. The total rainfall amount in Norman for the month of January was 0.71 inches.
All water level gauges were operational for the month, except for JB-1 due to road construction.
The gauge at LT-1 was removed in 2018 as a result of equipment malfunction. The equipment
has not been replaced due to intermittent streamflow and dry conditions. Furthermore, this station
is being reviewed for a possible location change.

RESULTS

Figure 1 Monitoring Station Map



Monitorin Monitorin Field Water DIsEETE SJpeels Turbidit
. 9 . g Date Time Temperature [Oxygen (DO)| pH Conductance y Notes
Location ID| Location Name Crew o (NTU)
(°C) (mgl/l) (mS/cm)
i Used RP3, RP4 also over water, low water
cc-1 Clear Creek | 1/18/2022 | 9:40 | SD 5.51 11.18 7.89 684 6 el flow normalllo
Did not sample, construction ongoing, no
JB-1 Jim Blue Creek | 1/18/2022 | 10:20 SD N/A N/A N/A N/A N/A shoulder, work being done on upstream,
downstream mostly dammed by rocks
Lower Dave Blue T
LDB-1 Creek 1/18/2022 | 10:30 SD 3.68 15.51 8.09 958 15 Low water level, minimal visual flow
) Lots of filamentous algae, lots of beaver sign,
LRC-1 Lower Rock Creek | 1/18/2022 | 12:30 SD 5.40 11.54 7.81 762 7 possible dam visible downstream
LT-1 Lake Laterals 1/18/2022 | 11:10 SD 5.25 9.18 7.54 659 3 Was connected
Little River Very low stage, very minimal flow, beaver
TE-1 . 1/18/2022 | 15:25 SD 9.11 14.38 7.99 815 31 dam on upstream, bubbler still having issues
T”bUtary bouncing around
TG-1 Little River 1/18/2022 | 16:25 sD 730 1254 780 1001 7 Same tapedown as last month, low flow/water
Tributary ’ ' ’ ' level
Upper Dave Blue . Basically same stage as last month's \isit
UDB-1 Creek 1/18/2022 | 840 | SD 3.61 10.24 7.80 1001 2 (tapediown off by 0.0110), o flow
i Lots of filamentous algae, similar stage to
URC-2 | Upper Rock Creek | 1/18/2022 | 13:50 | SD 8.27 18.79 8.06 885 12 fast month (tapedonn of by 0.031)
Very low flow/stage, beaver dam remnants on
WC-1 | Woodcrest Creek | 1/18/2022 | 14:25 | SD 9.20 8.76 7.43 812 17 ~|upstream of bridge, flamentous more present
on upstream, orifice getting close to being out
of water

Table 1 Field Data Form




Monitoring | Monitoring Location Nitrate and Kjeldahl Phosphorus| Total Suspended
Location ID Name Nitrite (mg/l) | Nitrogen (mg/l) (mgll) Solids (mg/l)
CC-1 Clear Creek 0.08 0.13 0.017 6.0
JB-1 Jim Blue Creek N/A N/A N/A N/A
LDB-1 Lower Dave Blue Creek <0.05 0.68 0.022 15.0
LRC-1 Lower Rock Creek <0.05 0.15 0.024 <5.0
LT-1 Lake Laterals <0.05 0.28 0.016 <5.0
TE-1 Little River Tributary <0.05 0.39 0.043 24.0
TG-1 Little River Tributary 0.18 0.29 0.037 <5.0
UDB-1 Upper Dave Blue Creek <0.05 0.14 0.018 10.0
URC-2 Upper Rock Creek <0.05 0.25 0.035 8.0
WC-1 Woodcrest Creek <0.05 0.21 0.048 11.0

Table 2 Laboratory Analysis Summary
Monitoring Nitrate and Kjeldahl Phosphorus | Total Suspended

Location Name | Nitrite (mg/l) | Nitrogen (mg/l) (mg/l) Solids (mg/l)
Field Blank <0.05 <0.10 <0.010 <5.0
Duplicate 0.09 0.16 0.018 6.0
Duplicate RPD 11.76%* 20.69%* 5.71% 0%

Table 3 QA/QC Data Where the Asterisk Denotes RPD 2

Quiality assurance/quality control (QA/QC) of the data includes a field blank and duplicate

sample from each collection event and is qualified by the OWRB. Relative Percent Difference
(RPD) of the duplicate sample can be categorized into four levels, where Level 1 likely has no
QA issues and Level 4 has major QA issues, and should be used with caution.

Monitoring | Monitoring Location | Discharge | Stream Stage
Location ID Name (cfs) (ft)
CC-1 Clear Creek 0.29 20.55
JB-1 Jim Blue Creek N/A N/A
LDB-1 Lower Dave Blue Creek 0.92 15.41
LRC-1 Lower Rock Creek 0.44 4.55
LT-1 Lake Laterals 0.35 4.30
TE-1 Little River Tributary -0.03 10.83
TG-1 Little River Tributary 0.55 8.89
UDB-1 Upper Dave Blue Creek 0.32 17.23
URC-2 Upper Rock Creek 0.01 10.79
WC-1 Woodcrest Creek 0.01 7.29

Table 4 Station Discharge Summary

All rated stream discharges are provisional and subject to change.




File Information E
File name Cc_20220118-091706.ft
Start date and time 1/18/2022 9:05 AM :
L : Discharge Measurement Summary Save,POF ofsummarym
Start location longitude Summary overview
|Calculations engine FlowTracker2 No changes were made to this file
Data collection mode Discharge Quality control warnings
System B ¥
Disch s 2 Supplemental data summary
Start time 1/18/2022 9:07 AM  End time 1/18/2022 9:15 AM I Guuge heght tine | Guge helglt ()| Rated dischonge (t'/s) | Temperature () | Sally (PSS-75) | Gauge helght comments
R 5 e - 11 9:15 AM| 20.550 | | |
Mean depth 0.436 ft Max depth 0.550 ft Measurement results
Mean velocity 0.1884 fus Maxvelocity  0.7186 ft/s Mo e |
Mean SNR 23 &8 Total width 3.500 f K00 peen (1) SOTPES ”ﬂ'g’ m) (myy %
Mean temp 42411 °F Total area 1.5250 fo 0.0000 00001 |o.0s00 Jo.0000 [o.00 | v
Wetted Perimeter  3.676 ft Total discharge  0.2873 f'/s 6000 -0.0001 0.0000_|-0.01 |/
6000 0.2751 0.0688_[23.94| v
Discharge Uncertainty 2 6000 0.7186 0.1437_[s0.03|
lcategory 150 Ve 6000 0.6295 0.1416_[49.30 | v
Accuracy 1.0% 1.0% 10.6000 0.2066 0.0413 1438
- 106000 (03327 |0.2500 |-0.0832 |-28.95 v
L . 10.0000 03327 J0.0750 [-0.0249 |-8.68 | v
Velocity 41.0% 31.6%
Width 0.4% 0.4%
IMethod 5.6% SoDepth Mm% Warnings
" S 0.330 |Beam SNRs Not Similar, SNR Threshokd Variation, High % Spikes
[Oversh am 9% 0.300 Stn % Dischar
Vi Controk 0.240 Stn % Dischar
i 2 0.270 [High Stn % Discharge
Chart Chart size 0.240 [High Stn % Discharge

0.300

loc

JLow SNR,SNR Threshold Variation, Standard Error > QC,Velocity Angle >

Figure 2 Discharge Measurement Summary CC-1

Figure 3 Discharge Measurement Summary LRC-1

File Information ES
File name Lre_20220118-122327.ft
'Start date and time 1/18/2022 12:04 PM :
~—Save.PDF-of summary.—
- Discharge Measurement Summary
[Start location longitude -97.340 Summary overview
[Calculations engine FlowTracker2 Ne to this file
\Data collection mode Discharge Quality control warnings
System Information ¥
b data
= Supplemental summary
tart time 1/18/2022 12:05 P Endtime  1/18/2022 12:22 PM I Gy hogit tiwe MW‘WIWWW”)I rwmlmmmlwmmmm
|# Stations. 15 Avg interval 40
[Mean depth 0.814 ft Max depth 1.200 fe
IMean velocity 0.0384 fe/s Max velocity 0.0993 ft/s Flow
IMean SNR 52 dB Total width 14.000 ft mys) R
Mean temp 41.599 °F Total area 11.4000 2 lo.oooo Jo.oo |+
[Wetted Perimeter 14.348 e Total discharge 0.4382 ft'/s [0.0001_ 0.02 | &
[0.0095 [2.17 |+
IDischarge Uncertainty 2 [0.0004 [0.10 | 7
category 50 VE 0.0002_[0.04] /
Accuracy 1.0% 1.0% 0.0918 12095 /
o [0.1054 [24.06] v
“w L [0.0932 1127 4
|Velocity 1.0% 19.9% lpo22a [s23|v
[Width 0.2% 0.2% [0.0002 10.03 | ¥
|Method 3.2% [0.0552 12.60)
[0.0497 111.33] ¥
# Stations 3.3% lo.ooss 11.95 | 7
Overall 4.8% 20.4% jo.oord Jo32 [+
« Jo.0000_Jo.00 [ /
| | ——
. e !
! |
L \
1
2
3
EE.
4
5 SNR Threshold Variation, High Stn % Discharge
3 0.720___|SNR Threshold Variation,High Stn % Discharge
7 0.720 SNR Threshold Variation,High Stn % Discharge
8 0.690 SNR Threshold Variation
10 0.510 [SNR Threshold Variation, High Stn % Discharge
11 o300 | 'SNR Variation,SNR Threshold Variation, High Stn % Dischar
12 | [0.240 [SNR Threshold vaniation




File Information

File name Lt_20220118-110811.f¢

Start date and time 1/18/2022 10:41 AM

Start location latitude 35.288

‘Start location longitude -97.265

(Calculations engine FlowTracker2

Data collection mode Discharge

System N ¥

Discharge Summary S

Start time 1/18/2022 10:42 AM  End time 1/18/2022 11:06 AM

# Stations 20 Avg interval 40

Mean depth 1.674 ft Max depth 2.300 ft

Mean velocity 0.0111 fu/s Max velocity 0.0234 fus

Mean SNR 43 d8 Total width 19.000 ft

Mean temp 41.759 °F Total area 31.8000 ft*

Wetted Perimeter  19.688 ft Total discharge  0.3516 ft'/s

Dizcharge Uncertainty 2

[Category 150 IVE

/Accuracy 1.0% 1.0%

[Depth 0.2% 1.8%

Velocity 1.7% 20.2%

Width 0.2% 0.2%

Method 2.8%

# Stations. 2.5%

Overall 4.2% 20.3%

Viewer Controls 2
Chart size I Chart :

Discharge Measurement Summary

Summary overview

No changes were made to this file
Quality control warnings

Supplemental data summary

| Gauge hesght time mqehmm)l Wmm%)l Tw(ﬂlmﬂ(ﬂs—m}l Gauge height comments
1

11:07 AM|4.300

Ara  Fow

vy a9 | %

0.0081  0.2000 |0.0016 |-0.46]
0.0081 _ 0.6000 |0.0048 [-1.38] v
0.0074__ [1.0000 0.0074 |2.11 | /
0.0207 _[1.5000 |-0.0311 |-8.84] 4
0.0040 15000 J0.0060 [1.71 |+
0.0093 18000 0.0167 |4.74 |
0130 [1.8000 |0.0234 665 | 4
0205 [2.2500 |0.0462 [13.14]
D.0051 __|2.3000 [0.0118 [3.35 | 7
0.0192 3000 [0.0443 [12.59] /
0.0181 3000 |0.0416_[11.82] /
0.0234_ |2.3000 [0.0538 [15.30| 7
0.0213  |2.2000 Jo.0469 [13.33 7
0.0198  [2.1500 J0.0425 [12.08] v
0.0224  [2.0000 Jo.0447 [12.72] v
[0.0054 __|1.8500 [0.0100 [2.84 | 7
-0.0064 [1.6000 [0.0103 [2.93] v
£0.0017 112000 Mﬂ"’
jo.0067 Jo-8ooo Jo.00s4 [1.52 v
lo.0o67  Jo.1500 Jo.o10 [0.29 [ v

Figure 4 Discharge Measurement Summary LT-1

File Information b3
File name Te_20220118-150442.f¢t
[Start date and time 1/18/2022 2:52 PM
Start location latitude
‘Start location longitude
|Calculations engine FlowTracker2
Data collection mode Discharge
System ¥
Discharge Summary £
|Start time 1/18/2022 2:52 PM  End time 1/18/2022 3:03 PM
# Stations 1 Avg interval 40
Mean depth 0.670 ft Max depth 1.000 ft
Mean velocity -0.0041 fu/s Max velocity  -0.0293 fus
{Mean SNR 61 dB Total width 10.000 ft
Mean temp 48.334 °F Total area 6.7000 ft*
|Wetted Perimeter 10.368 ft Total discharge  -0.0276 ft'/s
Discharge Uncertainty £
1s0 ve
1.0% 1.0%
Depth 1.8% 17.4%
8.7% 82.5%
0.6% 0.6%
8.9%
# Stations 4.6%
13.4% 84.4%
Viewer Controls 2
- Chansize | Chartsize-
| Reset ail

Discharge Measurement Summary

Summary overview

No changes were made to this file

Supplemental data summary
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1 1:55 PM|7.290 | | | |

Figure 7 Discharge Measurement Summary WC-1
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MESOMNET CLIMATOLOGICAL DATA SUMMARY January 2822 Time Zone: Midnight-Midnight CST
(NEMN) Norman Nearest City: 2.1 NW MNorman County: Cleveland
Latitude: 35-14-89 Longitude: 97-27-53 Elevation: 1171 feet
TEMPERATURE ( °F ) | DEG DAYS | HUMIDITY (%) [ RAIN | PRESSURE (in)| WIND SPEED (mph)| SOLAR 4" SOIL TEMPERATURES
DAY max MIN AVG DEWPT | HDD COD MAX MIN AVG | (in) STN  MSL | DIR AVG  MAX | (u3/m?) 500 BARE MAX MIN
1 57 12 28.8 25.2 31 8 96 73 B6 8.65 28.59 29.84 MNW 15.86 39.7 2.39 43.8 45.5 54 35
2 31 12 28.3 18.6 44 8 33 43 67 2,28 29.89 38,35 MMW 18.7 35.1 12.29 41.4 36.7 35 36
3 53 28 35,1 28.5 29 8 34 28 59 2,28 29.85 38.31 5 6.6 19.1 12.38 48.6 37.2 41 35
4 58 34 43.5 21.2 19 8 68 23 43 2,98 26.688 29.93 5 11.3 32.4 9.81 42.4 39.4 43 37
5 47 28 37.4 1B8.6 28 8 68 28 47 2,28 28.77 38.82 MNE 11.4 25.6 11.72 42.7 4,2 44 38
[ 28 15 28.8 8.3 44 8 79 48 5B 2,28 28.97 38,22 N 15.7 38.3 1a.92 39.7 36.4 35 35
7 41 12 26.2 15.7 38 e 789 43 &5 o.08 28.88 308.14 S5E 8.4 25.9 12.37 38.3 34.4 36 33
8 55 39 47,1 45.8 18 8 99 7@ 85 @.al 28.63 29.88 5 1z2.7 27.9 1.7 42.2 41,2 45 36
9 54 25 38,1 24.8 25 8 98 28 58 @.al 29,14 38,48 N 1.5 34.9 18.88 44.08 44.1 47 42
12 55 19 35,7 12.3 28 8 77 013 43 2,28 29,35 38.82 S 4.8 15.8 12.82 41.2 39.9 45 36
11 68 26 43.8 18.5 22 8 64 28 39 2,28 28,15 38.41 550 8.8 256.8 12.83 41.8 48,8 47 36
12 62 33 45,5 29.2 17 a8 88 24 57 8.98 28.95 368.28 Sk 5.9 19.4 12.39 43.1 43.9 5@ 39
13 68 35 48,5 27.9 14 8 78 24 46 2,28 28.87 38.12 B 5.3 18.9 12.32 43,2 44 8 51 35
14 62 35 49,8 32.2 16 8 34 32 54 2,28 28.65 29.98 55E 11.8 43.1 6.82 44 .4 45.1 se 43
15 38 23 27.8 17.5 35 8 75 58 65 2,28 28.93 38,18 MHW 22,8 44,2 2.17 41.5 41.5 47 35
16 52 16 33.8 18.9 31 8 91 26 6l 2,28 28.83 38.88 MM 5.8 28.1 13.84 48.8 38.7 45 36
17 g2 24 42,7 24.%8 23 2 88 25 52 @, 2e 26,31 38.e6 5 5.5 13.6 13.88 48,7 41.5 43 36
18 69 36 49.5 2B8.8 13 8 82 24 47 2,28 28.54 28,78 5 7.8 22.4 11.27 43.1 44,5 se 42
19 41 28 33.6 28.4 34 8 839 383 68 2,28 28.83 38.88 N 18.4 35.9 3.11 41.3 42.8 45 35
28 28 13 19.5 8.5 44 e 57 27 44 8.2a 20,27 308.54 MME 13.6 31.3 1a.89 37.9 37.2 39 36
21 39 1a 24,1 1.7 48 8 67 15 42 2,28 28,15 38.41 5E 3.8 14.8 13.67 36.8 35.1 38 33
22 56 18 34,1 18.9 31 8 74 28 41 2,28 29,12 38.38 550 4.9 18.1 13.33 36.7 36.7 42 33
23 59 38 41.8 22.7 28 8 79 31 48 2,28 28.87 38.12 S 4.5 13.5 13.65 38.5 38.7 47 35
24 67 26 48.8 25.5 19 8 34 18 51 2,28 28.63 29.87 550 6.5 31.9 13.79 39.8 42.1 45 36
25 44 28 35.8 15.7 29 a8 71 28 45 @, 2a 268,95 38,21 ME 12,2 25.2 13.26 41,2 43,4 47 41
26 37 22 29.%9 9.6 35 8 95 27 46 2,28 29.18 38.36 MNE 5.7 21.6 2.0 39.7 48,9 44 38
27 43 27 33,1 27.@ 38 8 92 58 79 @.ad4 29,84 38,38 MM 5.7 13.9 11.87 4.4 41,2 45 38
28 52 24 36.1 21.7 27 B 80 26 0@ o.0a 20,17 308.44 Mkl 7.6 26.9 14.43 39.8 48.2 45 36
29 69 22 44,3 17.9 19 8 36 9 45 2,28 28.92 38,17 5 7.9 29.5 14.88 39.4 48,8 47 35
38 67 26 45,8 17.7 19 8 g4 12 36 2,28 28.81 38.86 55E 4.2 12.9 14.92 4.4 42.7 se 37
31 72 27 58,5 32.8 16 8 85 25 53 8,28 28.65 29.98 5 6.9 23.8 14,37 41.6 44,56 51 38
52 24 37.1 28.1 <- Monthly Averages -» 28.92 38.17 5 9.3 43.1 18.94 41.8 48,8 45 37
Temperature - Highest: 72 Degree Days - Total HDD: 838 Humber of Days With: .
Lowest: 10 Total COD: a Tmax = 98: @ Rainfall =z @8.@1 inch: 4
Tmax = 32: 3 Rainfall = 28.18 inch: 1
Rainfall: Monthly Total: @.71 in.| Humidity - Highest: 99 Tmin = 32: 35 Avg Wind Speed = 18 mph: 12
Gregtest 24 Hr: @.8% in. Lowest: 9 Tmin < @: a Max Wind Speed = 38 mph: 1@
© 1993-2@22 Oklahoma Climatological Survey and the Oklahoma Mesonet * Denotes incomplete record

Figure 16 January Mesonet Data
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Lake Thunderbird TMDL Monitoring Plan Implementation:

February 2022 Monitoring Report

Oklahoma Water Resources Board

Water Quality Programs Division

Monitoring and Assessment Section

3800 N. Classen, Oklahoma City, Oklahoma 73118
405-530-8800

Contact

Sarah Dexter, Project Leader, sarah.dexter@owrb.ok.gov

Lance Phillips, Streams Program Manager, lance.phillips@owrb.ok.gov
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SUMMARY OF FEBRUARY WATER QUALITY SAMPLING

Sampling for February 2022 occurred on the twenty-second and was a base flow collection. Water
samples were collected at nine locations and a discharge measurement was collected at one
location. Samples were not collected at JB-1 due to construction activity. Mesonet data shows no
precipitation on the twenty-second, 0.05 inches of precipitation in the 72 hours prior to sampling,
and 0.02 inches of precipitation in the 72 hours after the sampling event. The total rainfall amount
in Norman for the month of February was 1.55 inches. All water level gauges were operational for
the month, except for JB-1 due to road construction. The gauge at LT-1 was removed in 2018 as
a result of equipment malfunction. The equipment has not been replaced due to intermittent
streamflow and dry conditions. Furthermore, this station is being reviewed for a possible location
change.

RESULTS

Figure 1 Monitoring Station Map



Y. . . Water Dissolved Specific -
MOI"IIt.OI’Ing Momtormg Date Time e Temperature |Oxygen (DO) | pH Conductance Turbidity Notes
Location ID| Location Name Crew (NTU)
(°C) (ma/l) (mS/cm)
Same tapedown as December, low/normal
CC-1 Clear Creek 2/22/2022 | 9:30 SD 6.43 10.72 8.07 694 6 flow conditions, used RP3, RP4 also over
water
Active construction on upstream building
JB-1 Jim Blue Creek | 2/22/2022 | 9:45 SD N/A N/A N/A N/A N/A bridge deck/piers, water very turbid and
pooled on downstream, did not sample
LDB-1 Lowercl?:;’s BlUe | 219212022 | 10.00 | sD 8.25 10.09 7.93 603 39 Very minimal flow, very turbid
i Beawer signs still visible on banks, dam more
LRC-1 Lower Rock Creek | 2/22/2022 | 11:15 SD 8.06 9.86 7.94 666 12 prominent on downstream
LT-1 Lake Laterals 2/22/2022 | 10:35 SD 6.84 7.30 7.67 528 3 Sampled on upstream
Little River Similar tapedown to January visit, very turbid
TE-1 . 2/22/2022 | 13:25 SD 8.26 12.21 7.91 536 110 water for low conditions, very minimal visual
Tributary flow
Little River . Similar tapedown to last month, verified
TG-1 Tributary 2/22/2022 | 14:05 | SD 8.42 12.79 8.12 921 14 apodonn
Upper Dave Blue . Almost same stage as last month collection,
UDB-1 Croek 2/22/2022 | 845 | SD 8.31 7.96 7.88 835 9 e e owmatiaa
URC-2 | Upper Rock Creek | 2/22/2022 | 12:15 SD 6.61 16.02 7.56 667 22 Low flow, orifice close to being out of water
i Beaver sign, low water level, foam on
WC-1 Woodcrest Creek | 2/22/2022 | 12:55 SD 7.93 9.49 7.73 810 15 downstream

Table 1 Field Data Form




Monitoring | Monitoring Location Nitrate and Kjeldahl Phosphorus| Total Suspended
Location ID Name Nitrite (mg/l) | Nitrogen (mg/l) (mgll) Solids (mg/l)
CC-1 Clear Creek <0.05 0.16 0.028 5.0
JB-1 Jim Blue Creek N/A N/A N/A N/A
LDB-1 Lower Dave Blue Creek 0.16 0.50 0.058 31.0
LRC-1 Lower Rock Creek <0.05 0.22 0.044 <5.0
LT-1 Lake Laterals <0.05 0.28 0.018 9.0
TE-1 Little River Tributary 0.55 0.39 0.136 60.0
TG-1 Little River Tributary 0.19 0.43 0.055 17.0
UDB-1 Upper Dave Blue Creek <0.05 0.23 0.040 13.0
URC-2 Upper Rock Creek 0.08 0.45 0.062 17.0
WC-1 Woodcrest Creek <0.05 0.59 0.108 15.0
Table 2 Laboratory Analysis Summary

Monitoring Nitrate and Kjeldahl Phosphorus | Total Suspended

Location Name | Nitrite (mg/l) | Nitrogen (mg/l) (mg/l) Solids (mg/l)

Field Blank <0.05 <0.10 <0.010 <5.0

Duplicate <0.05 0.15 0.028 6.0

Duplicate RPD 0% 6.45% 0% 18.18%*

Table 3 QA/QC Data Where the Asterisk Denotes RPD 2

Quiality assurance/quality control (QA/QC) of the data includes a field blank and duplicate

sample from each collection event and is qualified by the OWRB. Relative Percent Difference
(RPD) of the duplicate sample can be categorized into four levels, where Level 1 likely has no
QA issues and Level 4 has major QA issues and should be used with caution.

Monitoring | Monitoring Location | Discharge | Stream Stage
Location ID Name (cfs) (ft)
CC-1 Clear Creek 0.34 20.49
JB-1 Jim Blue Creek N/A N/A
LDB-1 Lower Dave Blue Creek 1.13 15.60
LRC-1 Lower Rock Creek 0.62 4.28
LT-1 Lake Laterals 0.40 4.44
TE-1 Little River Tributary 0.01 10.90
TG-1 Little River Tributary 0.55 8.94
UDB-1 Upper Dave Blue Creek 0.30 17.21
URC-2 Upper Rock Creek 0.01 10.68
WC-1 Woodcrest Creek 0.01 7.30

Table 4 Station Discharge Summary

All rated stream discharges are provisional and subject to change.
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Figure 6 Monthly Hydrograph URC-2
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Figure 7 Monthly Hydrograph LRC-1
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Figure 8 Monthly Hydrograph LDB-1
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MESOMET CLIMATOLOGICAL DATA SUMMARY February 2822 Time Zone: Midnight-Midnight CST
(MEMMY Norman Mearest City: 2.1 MW MNorman County: Cleveland
Latitude: 35-14-89 Longitude: 97-27-53 Elevation: 1171 feet
TEMPERATURE ( °F ) | DEG DAYS [ HUMIDITY (%) | RAIN | PRESSURE (in)| WIND SPEED (mph)| SOLAR 4" SOIL TEMPERATURES
DAY max MIN AVGE DEWPT HOD COD MAX MIN AVG (in) 5TH M5L DIR AVG  MAX EI'-"I],-’mz] SO0 BARE MAX MIN
1 G2 42 55.8 47.8 13 % 91 &1 78 8,08 28.58 29.82 55 11.2 26.6 7.17 45,3 45 .8 53 43
2 42 17 25.2 23.4 36 a8 95 B4 BD 2,88 28.81 38.86 M * MA  38.8% 2.8% 43.5 44 .2 5@ 41
3 17 14 15.3 18.5 sa 8 86 77 Bl .88 29.682 38.28 M 18.2 31.& 5.45 48.3 39.58 41 38
4 ¥ 12 z21.2 18a.7 44 a 88 37 65 2,23 29,27 32.54 M 5.3 23.2 16.83 48,8 38.1 39 37
5 42 14 38,1 16.9 36 a8 93 33 62 a.12 29.1a 38.36 5 Jud 22,2 16.2@ 39.1 36.8 37 35
[ 45 27 35.4  24.3 27 a8 86 47 62 2,92 268.84 3@8.1%9 5 6.7 18.9 14.47 39.48 36.2 33 35
7 57 25 48,9 25.8@ 24 % 87 29 57 8.91 29.89 38.35 550 7.1 19.9 15.96 39.4 38.6 45 35
8 65 34 47.8 25.4 15 a8 83 21 45 2,88 28.85 38.11 55K 8.9 28.9 16.31 41.4 48.8 47 36
9 B2 29 43.5 21.8 17 8 JE 14 43 .88 28.82 38.87 B 5.6 1.8 16.28 41.4 41.8 49 37
12 G3* 37* 58,3¥ 25.5%| 15* @ Bb*® 25 44% @,98% 28.88% 30,85% HNNWF 5.5% 20.8% MA 43,1% 44 2%  51¥  4@%
11 65 41 51.9 29.2 12 a8 57 24 43 8,98 28.88 29.92 MME 11.7 3.9 15.51 44,1 45,3 52 42
12 45 26 33.9 18.8 29 a8 52 24 38 8.90a 29,17 38.43 N 13.3 39.2 15.86 43,8 44,1 43 42
13 57 29 41.2 16.8 22 % 586 22 39 8,08 29.88 38.34 MM 7.8 17.8 16.838 41.6 42.3 Se 37
14 71 36 53.2 28.8 12 a8 54 14 32 2,88 28.92 38.17 5 7.7 18.9 17.82 43.1 45.8 54 38
15 62 44 55,7 34.8 8 @ e 27 45 @,28 28.74 29,98 5 15.3 37.7 16.82 45,7 49,3 55 44
16 74 57 e2.8 51.2 g a 89 42 &7 2,28 28.53 29.77 5 14.4 32.9 &.49 49,1 3.1 57 =1t
17 62 21 38,7 24.5 23 a8 98 59 78 8.91 28,85 3J@.1a M 15.4 43.6 5.36 45,5 44,9 55 35
13 58 17 33.3 16.4 32 a8 93 24 56 8.90a 29.86 38.32 550 5.1 17.2 18.83 41,2 39.6 45 35
15 Ga 27 45.4 26.8 28 % 31 24 48 8,08 29.a85 3J8.38 5 5.9 18.8 17.9% 42,8 42,8 51 37
28 6% 43 54.8 27.7 ] a8 B8 21 37 2,88 28.73 29.97 5 13.8 31.6 16.8@ 45.1 44 8 5@ 48
21 71 58 &1.3 49.8 4 @ 94 44 &7 2,35 28.5a 29.74 5 13.4 47.6 11.3@ 48,3 49,9 55 45
22 62 18 27.8 14.8 25 a 34 48 58 2,28 28.87 3@.1z2 MHW  18.2 3&6.5 17.76 45,9 45,9 54 42
23 28 12 14,7 7.5 49 a8 88 55 73 8,98 29,13 38.39 MME 15.1 31.7 4,88 39.1 35.8 42 34
24 23 14 18.8 15.8 47 a8 93 81 B8 8.90a 20.8a 38.26 NME 5.5 19.4 5.36 36.8 33.2 34 33
25 31 14 23.1 11.2 43 & 82 42 62 8.92 29,24 38.58 NME 8.2 28.7 15.63 35.6 32.8 33 31
26 38 22 29.& 19.5 35 a8 79 53 66 8.16 28,15 38.41 MME 5.1 14.3 12.88 36.8 32.4 33 32
27 55 22 38.e 17.8@ 27 @ 82 17 48 @.16 29,12 3@.39 Tl 4.8 13.8 19.69 36.58 38.7 44 33
23 g7 27 48,1 22.8 15 % 71 19 39 2,92 25,98 32,24 550 6.3 1&.9 17.11 38.7 4a,7 43 35
53* 27* 30, 2% 23.2% <- Monthly Averages -» 26.93* 38.19% 5 * 18.8*% 47.6% 13.39% 41.8* 41.7* 47* 38*
Temperature - Highest: 74% Degree Days - Total HDD: £91% Humber of Days With: . .
Lowest: 17= Total CDD: @% Tmax = 98: @* Rainfzll = 8.@1 inch: 1@*
Tmax £ 32: 5% Rainfall = @.18 inch: 4%
Rainfall: Monthly Total: 1.55% in.| Humidity - Highest: 98% Tmin < 32: 19%*  Avg Wind Speed > 10 mph: 11%
Greatest 24 Hr: @.91% in. Lowest: 14% Tmin < @- e Max Wind Speed = 38 mph: 11#

B 1993-2822 Oklahoms Climatological Survey and the Oklahoma Mesonet

Figure 11 February Mesonet Data

*# Denotes incomplete record
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SUMMARY OF MARCH WATER QUALITY SAMPLING

Sampling for March 2022 consisted of two sampling events. The first collection occurred during
base flow conditions on the fifteenth. Water samples were collected at nine locations and
discharge measurements were collected at seven locations. Samples were not collected at JB-1
due to construction activity. Mesonet data shows no precipitation on the fifteenth, 0.05 inches of
precipitation in the 72 hours prior to sampling, and 0.28 inches of precipitation in the 72 hours
after the sampling event. The second collection occurred during a rainfall event on the twenty-
first. Water samples were collected at six permanent stations, two of which were via autosampler,
as well as all seven stormwater outfalls. Discharge was measured at one location. Mesonet shows
2.03 inches of precipitation on the twenty-first, 0.02 inches of precipitation in the 72 hours prior to
sampling, and 0.01 inches of precipitation in the 72 hours after the sampling event. The total
rainfall amount in Norman for the month of March was 2.65 inches. All water level gauges were
operational for the month, except for JB-1 due to road construction. The gauge at LT-1 was
removed in 2018 as a result of equipment malfunction. The equipment has not been replaced due
to intermittent streamflow and dry conditions. Furthermore, this station is being reviewed for a
possible location change.

RESULTS

Figure 1 Monitoring Station Map



Water

Dissolved

Specific

Monlt_orlng Mor?ltorlng Date Time Field Temperature |Oxygen (DO)| pH Conductance Turbidity Notes
Location ID| Location Name Crew . (NTU)
(°C) (mg/l) (mS/cm)
CC-1 Clear Creek 3/15/2022 | 10:30 SD 9.82 10.35 7.84 675 7 Used RP3, RP4 also over water
Did not sample, ongoing construction on
JB-1 Jim Blue Creek | 3/15/2022 | 11:30 SD N/A N/A N/A N/A N/A upstream, downstream pool conditions,
turbid, shallow
LDB-1 Lower Dave Blue 3/15/2022 | 11:40 sD 971 16.81 8.14 916 9 Not much positive visual flow, mostly none or
Creek negative
LRC-1 Lower Rock Creek | 3/15/2022 | 13:00 SD 12.13 10.29 7.86 740 9 Verified tapedown
LT-1 Lake Laterals 3/15/2022 | 12:25 SD 10.48 9.43 7.73 534 2
Little River Very minimal visual flow, beaver dam on
TE-1 . 3/15/2022 | 15:30 SD 17.49 14.47 8.12 1115 16 upstream still present, bubbly/scum on water
Tributary surface
Little River . Borderline low/normal conditions, lots of
TG-1 Tributary 3/15/2022 | 16:10 SD 15.46 18.01 8.44 1100 8 flamentous algae
Upper Dave Blue ) ) y
UDB-1 Creek 3/15/2022 9:25 SD 9.08 8.19 7.64 960 4 Changed DCP, erified orifice clear
URC-2 | Upper Rock Creek | 3/15/2022 | 14:10 SD 12.42 15.76 7.69 874 7 Very minimal visual flow
WC-1 | Woodcrest Creek | 3/15/2022 | 14:50 | SD 14.99 9.13 7.49 1063 10 | Vew minimalvisual flow, lots of beaver sign

on upstream (chewed trees, tracks)

Table 1 Field Data Form




Monitoring | Monitoring Location | Nitrate and Kjeldahl Phosphorus| Total Suspended
Location ID Name Nitrite (mg/l) | Nitrogen (mg/l) (mg/l) Solids (mg/l)
CC-1 Clear Creek <0.05 0.20 0.025 <5.0
JB-1 Jim Blue Creek N/A N/A N/A N/A
LDB-1 Lower Dave Blue Creek <0.05 0.25 0.027 <5.0
LRC-1 Lower Rock Creek <0.05 0.13 0.031 <5.0
LT-1 Lake Laterals <0.05 0.26 0.013 <5.0
TE-1 Little River Tributary <0.05 0.51 0.036 11.0
TG-1 Little River Tributary 0.46 1.73 0.057 9.0
uUDB-1 Upper Dave Blue Creek <0.05 0.21 0.022 <5.0
URC-2 Upper Rock Creek <0.05 0.29 0.036 <5.0
WC-1 Woodcrest Creek <0.05 0.34 0.038 7.0
Table 2 Laboratory Analysis Summary
Monitoring Nitrate and Kjeldahl Phosphorus | Total Suspended

Location Name | Nitrite (mg/l) | Nitrogen (mg/l) (mg/l) Solids (mg/l)

Field Blank <0.05 <0.10 <0.010 <5.0

Duplicate <0.05 0.17 0.024 <5.0

Duplicate RPD 0% 16.22%* 4.08% 0%

Table 3 QA/QC Data Where the Asterisk Denotes RPD 2

Quiality assurance/quality control (QA/QC) of the data includes a field blank and duplicate

sample from each collection event and is qualified by the OWRB. Relative Percent Difference
(RPD) of the duplicate sample can be categorized into four levels, where Level 1 likely has no
QA issues and Level 4 has major QA issues and should be used with caution.

Monitoring | Monitoring Location | Discharge | Stream Stage
Location ID Name (cfs) (ft)
CC-1 Clear Creek 0.59 20.70
JB-1 Jim Blue Creek N/A N/A
LDB-1 Lower Dave Blue Creek 1.44 15.86
LRC-1 Lower Rock Creek 0.80 4.58
LT-1 Lake Laterals 0.60 4.59
TE-1 Little River Tributary 0.05 11.07
TG-1 Little River Tributary 0.93 9.15
UDB-1 Upper Dave Blue Creek 0.33 17.44
URC-2 Upper Rock Creek 0.06 10.91
WC-1 Woodcrest Creek 0.06 7.45

Table 4 Station Discharge Summary

All rated stream discharges are provisional and subject to change.




File Information R
File name €C_20220315-085612.f¢
‘Start date and time 3/15/2022 8:43 AM :
Lo ; ks Discharge Measurement Summary eSave ROF.of sumeary =
Start location longitude -97.265 T 2
v e & No changes were made to this file
Data collection mode Discharge Quality control warnings
System Information ¥
Discharge Summary 3 Supplemental data summary E
lseart time 3/15/2022 8:43AM End time 3/15/2022 8:55 AM Gauge height time  Gauge height () Rated discharge (%/s) Temperature (°F) Salinity (PSS-78) Gauge height comments
B o e o 15/2022 8:55 AM| 20.700 | 1 | |
Mean depth 0.544 ft Max depth 0.900 ft o
Mean velocity 0.2422 fuis Max velocity  1.1597 fus Mean
Correct! Area Flow
Mean SNR T8 Tolwidh 4300 @ P Dy SV gy e ' my s %
Mean temp 49.888 °F Total area 2.4500 fe lo.0000 _|0.000 lo l0.0000 0.1280 _ J0.0000 o.0000 Jo.00 | 4
Wetted Perimeter  4.942 ft Total discharge  0.5934 ft'/s 10.6000 01280 |-1.0000 [-0.1280 0.1500 |-0.0192 |-3.24] v
10.6000 [0.0932__|-1.0000_|-0.0932__ |0.3000 |-0.0280 |-4.71]| v
» 2y = 06000 _J [0.0694 110000 10.0694 10.3000 10.0208 }3.51]¢
Viewer Controls 2 0.6000 0.1783 __ [1.0000 _|0.1783 3500_[0.0624_[10.52]
f — 0.6000 04284 [1.0000 0.4284  |0.4500 [0.1928 7
f Castisinn opstision 0.6000 11597 [1.0000 [1.1597  [0.4000 [0.4639 [78.18] /
| — .6000_[0. 00584 |1.0000 |-0.0584_ [0.3000 |-0.0175 |-2.95| 4
.6000_[0.240 l;_o 02012 [1.0000 |-02012 02000 |-0.0402 |6.78| +
.0000_[0.000 Jo.0000 (02012 [0.0000 0.0000 [0.00 | /
2
Measured
KO Degen () HOminGS
0.6000 |0.180 |velocity Angle > QC
0.6000_|0.360 > 0C
0.6000_|0.360 > QC
0.6000_[0.420 __[Velocity Angle > QC,High Stn % Discharge
0.6000 10.540 __fHigh Stn % Discharge
0.6000 |0.480 ISNR Threshold Variation, Standard Error > QC,High Stn % Dischar
0.6000 |0.240 __|Velocity Angle > OC_ EI
Figure 2 Discharge Measurement Summary CC-1
File Information ®
File name LRC_20220315-133732.f¢
'Start date and time 3/15/2022 6:05 AM :
o Discharge Measurement Summary - Save POF of sumnary
‘Start location longitude 97.334 e 2
’ 4 No changes were made to this file
Data collection mode Discharge ‘Quality control warnings
System Information ¥
b : & Supplemental data summary B
—— pp———— pr—— Gauge height time - Gauge height () Rated discherge (R%/s) Temperature (°F) Sainity (FSS-75) Gauge height comments ﬂ
le T — - 22 1:10 PM|4.580 | | 1 |
Mean depth 0523 e Max depth 0.800 f Measurement results A
Mean velocity 0.1308 ft/s Max velocity 0.2766 fu/s Corecty M Flow =
Mean SNR 38 dB Total width 11.000 on 'm(w m) (s
Mean temp. 52712 °F Total area 5.7500 fo 00106 J0.0000 |o.0000 |o.00 | v
Wetted Perimeter  11.193 ft Total discharge  0.8040 ft'/s 1.0000 [0.0306  J0.4500 [0.0138 [171 |/
1.0000_[0.0042__ |0.5000 |-0.0021 [0.26] 4
Dissharge Uncortainty i 10000 0.1740 _ Jo.4500 J0.0783 [5.74 | 7
Viewer Controls 2 L0000 [0.2766__ |0.3500 [0.0968_[12.04]
i = — 0000 [0.2615 _ J0.4000 0.1046 [13.01] 7
| — = 000002051 |0.4000 [0.0820 _[1021] J
I 0000 [0.1999__|0.4000 [0.0800_[9.95 | J
10000 [0.1498  0.4000 [0.0595 [7.45 |V
0000 _|0.1498 o059 [r.as [
1.0000_0.0525 00210 [2.61 [
10000 _[0.1636 o.0982 _[12.21] v
1.0000_0.1598 1118 _[13.91] v
10000 [0.0012  Jo.3000 |-0.0003 [-0.04]
[0.0012 Jo.0000 Jo.0000 Jo.0o [/
LA L e
2
Method
1 |6:06AM [2000 |06 0300 |o.6000 |0.180 |ShR Threshold variation
2 [6:08AM [3000 |06  |0.500 [0.6000 |0.300 |Boundary Interference, Beam SNRs Not Similar]
4 [12:58PM[4.500 06  [0.700 [0.6000 |0.420 High Stn % Discharge
5 [12:59PM[5.000 |06 |0.800 |0.6000 |0.480 High St % Discharge
6 [1:00PM [S500 0.6 |0.800 |0.6000 |0.480 High Stn % Discharge
9 [1:04PM [7.000 _ [0.6__ |0.800 |0.6000 |0.480 [Velocity Angle > QC
10 [1:05PM [7.500 |06  |0.800 [0.6000 |0.480 Large SNR variation
11 [1:06PM [8.000 |06  |0.800 [0.6000 |0.480 High Stn % Dt
12 [1:08PM [9.000 06 |0.700 |0.6000 [0.420 High Stn %
13 [1:09 PM |10.000 0.6 0.300 0.6000 |0.180 ISNR Threshold Variation

Figure 3 Discharge Measurement Summary LRC-1




File Information R

File name TE_20220315-152935.f¢

Start date and time 3/15/2022 3:14PM

Start location latitude

‘Start location longitude

|Calculations engine FlowTracker2

Data collection mode Discharge

System Information ¥

Discharge Summary £
time 3/15/2022 3:16 PM  End time 3/15/2022 3:29 PM

# Stations " Avg interval 40
depth 0.600 ft Max depth 1.000 ft
velocity 0.0072 fe/s Max velocity 0.0567 fu/s
SNR 53 d8 Total width 11.000 ft
temp 62.476 'F Total area 6.6000 fe?

Perimeter  11.374 ft Total discharge  0.0477 ft'/s

Discharge Uncertainty ¥

Viewer Controls £

' Chart size. Chart size -

| Reset all —e——s

Discharge Measurement Summary

Summary overview

No changes were made to this file

Supplemental data summary

| Gauge height time  Gauge hewght () WM(R’/S}] rmn(ﬂlmmwlwmwm

1 3:26 PM|11.070

LS N R E RN R RN RN N Y

Figure 4 Discharge Measurement Summary TE-1

File Information b
File name TG_20220315-161345.ft

date and time 3/15/2022 3:51 PM

location latitude 35.291

location longitude -97.477

engine FlowTracker2

Data collection mode Discharge
System Information ¥
Discharge Summary S

time 3/15/2022 3:52 PM  End time 3/15/2022 4:13 PM.
# Stations 17 Avg interval 40

depth 0.608 ft Max depth 1.100 ft

velocity 0.0808 fu's Max velocity 0.1206 fu/s

SNR 40 d8 Total width 19.000 ft

temp 59.772 °F Total area 11.5500 fe!

Perimeter  19.303 ft Total discharge 0.9335 ft'/s

Dizcharge Uncertainty ¥
Viewer Controls b
[ Chart size + Chart size :
! Reset all — —

Discharge Measurement Summary

No changes were made to this file
Quality control warnings

Supplemental data summary

Gauge height time  Gauge height (1) Rated discharge (R%s) Temperature (*F) Salnty (PSS-75) Gauge height comments
1 4:05 PM|9.150 | | | |

Fow

™) @y

0.0000 _Jo.0000 0.00 | v

0.6000 |-0.0079 |-0.84] v

08000 Jo.0443 Ja74 [~
3 ] 1.0000 Jo.1206 [12.92] v
4 11000 0.0840 [9.00 [/
s | 11000 J0.1299 [13.92] ¥
6| 1.1000 0.0763 [8.18 | v
7] 1.0000 0.0615 [6.59 | v
8 | 0.8000 J0.0729 [7.81 ]/
9] . .0819 J
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a2 04000 _4 S
13 4500 [0.0408 [437 [ v
14 6000 v
15 8000 J
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Figure 5 Discharge Measurement Summary TG-1




File Information E
File name UDB_20220315-075641.ft
[start date and time 3/15/2022 7:34 AM .
Lo Discharge Measurement Summary  save PDF of summary
‘Start location longitude T ——
Calculations engine FlowTracker2 No changes were made to this file
Data collection mode Discharge Quality control warnings
System Information ¥
Diach s 2 Supplemental data summary
lstart time. 3/15/2022 7:36 AM_ End time 3/15/2022 7:56 AM Gauge height time  Gauge height () Rated discharge (1t%/s) Temperature (°F) Salinfty (PS5-78) Gauge height comments
les - i . o 15/2022 9:19 AM| 17.440 | | | |
Mean depth 0.781 ft Max depth 1.400 fe
Mean velocity 0.0265 fu/s Max velocity 0.0637 fus Mean
Correct! Area Flow
[Mean SNR 47 dB Total width 16.000 ft i m O Depth () R m my) () *Q
Mean temp. 48.523 °F Total area 12.5000 f! l0.0000 0034 Jooooo [0.0000 Jo.0o |
Wetted Perimeter 16,446 ft Total discharge  0.3318 fe'/s Jo-6000 [0.03%4_ [0.9000 [-0.0118 |-3.56] 7
Jo-6000 00178 Jo.5000 |-0.0089 [2.68] 4
Lo O L Jo-s000 [0.0075 Jo.7000 [-0.0053 |-1.58] v
Viewer Control: & Jo.6000 lo.o20s__ [1.0000 [0.0205 |6.18 | v
f — - — Jo-6000 0366 [1.4000 [0.0513 [15.45]
| — — Jo-6000 o424 [1.4000 Jo.0593 [17.87] v
. 6000 0543 [1.3000 |0.0706 [21.28] v
6000 0637 [1.0000 0.0637 [19.20] ¥
6000 0574 [0.8000_|0.0460 [13.85] 7
6000 0475__ [1.0000 0.0475 [1431] J
Jo.6000 lo.oter  Jo.8000 [0.0129 [3:88 | v
Jo.6000 o110 Jo.7000 o.0077 [2.33 | v
Jo.6000 00229 Jo.6000 |-0.0137 [4.14] v
lo-6000 (00080 Jo.5000 |0.0080 [121] 7
lo-6000 (00078 Jo.5000 |0.0039 [1.18] 7
Jo.0000 00078 [0.0000 [0.0000 [0.00 | v
DEpth gy Measured
(L] Depth ()
7:40 AM | 3.000 .700__|0.6000_|0.420 [Large SNR variation |
7:42 AM | 5.000 400 gswo .840 High 5tn % Dischal
7:43 AM | 6.000 400 0.6000 | .840 High 5tn % Dischal
7:45 AM | 7.000 X .300 0.6000 .780 [High Stn % Discharge
8 7:46 AM | 8.000 0.6 1.000 0.6000 | 0. thm%mﬂ
9 7:48 AM|9.000 0.6 0.800 0.6000 0. [High Stn % Dischal
10 |7:49AM[10.000 |06  |1.000 [0.6000 |0.600 igh Stn % Discharge|
L0 LALSRALLS
Figure 6 Discharge Measurement Summary UDB-1
File Information 2
File name URC_20220315-141923.f¢
‘Start date and time 3/15/2022 2:04 PM : R—
e s Discharge Measurement Summary eSave £OF-of sumemary
Start location longitude 97.372 Sy G
|Calculations engine FlowTracker2 No changes were made to this file
Data collection mode Discharge Quality control warnings
System Information ¥
Disch s 2 Supplemental data summary
lctart time 3/15/2022 2:05 PM  End time 3/15/2022 2:19 PM Gauge height time  Gauge height (t) Rated discharge (R%/s) Temperature (°F) Salinity (PSS-75) Gauge height comments
R o ot o 1 2:13pM|10.910 | | | |
Mean depth 0.982 ft Max depth 1.400 ft Measurement results
|Mean velocity 0.0054 fus Max velocity 0.0293 ft/s Mean
Location Correct Area Flow
IMean SNR 60 d8 Total width 11.000 f e Tme )T Method Top) N0 ey ) SRS ) on "(,'g}" my) g R
Mean temp 55.857 °F Total area 10.8000 e 00001 J0.0000 J0.0000 J0.00 | v
Wetted Perimeter  11.553 ft Total discharge  0.0583 ft'/s 0.0001__ [0.5000 J0.0001 012 |V
-0.0126__[0.9000_|-0.0113 |-19.42] 7
Discharge Uncertainty A 1.1000 10.0279 [47.90| v
Viewer Controls F 13000 0.0174_[29.81|
f : 13000 0.0266 [45.55| 4
| Chart size I Chart size 13000 0.0380 J65.21] ¢
| — 4000 |-0.0241 |-41.33[ /
1.3000_10.0126 12159}
0000_|-0.0151 |-25.92] v
.7000_|0.0137_|-23.53] v
.0000_0.0000_0.00 | 7

2:12 PM

2:15 PM.

2:19 PM| 11.000
e

Figure 7 Discharge Measurement Summary URC-2




File Information R
File name WC_20220315-145507.f¢
Start date and time 3/15/2022 2:41 PM : »
s i, Discharge Measurement Summary rSave.POF ol cummacy—
‘Start location longitude -97.437 Siamenary Gvarview a
alostations engin Fowpead No changes were made to this file
Data collection mode Discharge Quality control warnings
System Information ¥
Disch s 2 Supplemental data summary £
time /182022 2:42PM End tiese | SiVRE SRR 1] GO hetpit tive | Giupe heptt (%) | Rated discharge (%) | Temperature (°F) |, Suinky (FSS-75) | Guge heipht comments ‘
le - o - 1 2:45 PM| 7.450 | | | |
depth 0.470 & Max depth 0.700 f A
velocity 0.0131 ft's  Maxvelocity  0.0408 fu/s P
SNR 51 d8 Total width 10.000 ft m)  (r)
temp 61.460 °F Total area 4.7000 fe* 0000 |0.0000 00 | v
Perimeter  10.269 ft Total discharge  0.0613 ft'/s 0.4000_|-0.0050 |-8.09 | v
.3000__[0.0000 v
Discharge Uncertainty ¥ 6000 0002 1037 | 7
5000 _[0.0204_[33.27| 7
5000 _0.0083 [13.56| 7
.6000_0.0147_[24.03| 7
7000 [0.0120_[19.61] v
6000 _[0.0228 [37.20| ¥
5000 _|-0.0118 [-19.21]
0.0000 0.0000 [0.00 | v

Figure 8 Discharge Measurement Summary WC-1
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L L . Water Dissolved Specific -
Monlt_orlng Mor?ltorlng Date Time e Temperature |Oxygen (DO)| pH Conductance UIAIRI187 Notes
Location ID| Location Name Crew A (NTU)
(°C) (mg/l) (mS/cm)
cc-1 Clear Creek | 3/21/2022 | 16:30 | SD 11.75 8.78 7.56 304 213 | UsedRPS RPaalso owrwater bankil
LRC-1 |Lower Rock Creek | 3/21/2022 | 20:45 | Jw * * 7.69 221 1000 Collected oo 8 2045 pealcat
Little River ) Out of banks, weird backflow on REW (eddy
TE-1 Tributary 3/21/2022 | 1525 | SD 12.20 9.71 7.92 291 1000 conditions)
Little River Collected T2 at 19.12 @ 18:15, collected at
TG-1 . 3/21/2022 | 18:15 JW * * N/A N/A 1000 second peak, first peak 17.63 @ 13:30;
T”bUtary SpCon and pH data lost
URC-2 Upper Rock Creek | 3/21/2022 | 15:55 SD 11.59 7.59 7.45 579 111 Not flowing as heavily as expected
WC-1 | Woodcrest Creek | 3/21/2022 | 15:00 | SD 12.24 9.88 8.12 152 779 | Bankiul channel, floating debris mosty feaf
This site was the most flooded of the outfalls.
sw-o1 |5 “aotir oualll 55172002 | 1512 | cH 12.30 9.78 7.55 194 885 | Turbidity much higher at this site than the
others
sw-02 |t ““aotgr outal | 2110022 | 15:55 | cH 13.10 9.60 7.14 283 53
Lots of dog feces on downstream side of
sw-03 | ““aotgr outal | 2112022 | 1616 | CcH 12.70 9.46 7.24 419 336 | bridge on right bank, was being washed into
creek
Lots of foam. Some road construction
sw-04 | SO “aotir outall | 25112022 | 1640 | CH 11.80 10.12 7.35 208 441 |equipment and orange tubing just upstream of
site
SW-05 Stom“"’%tgr outalll 551/2022 | 17:00 | cH 11.70 8.98 7.27 281 163
SW-06 Stormwater Outfall 3212022 | 17-33 CH 11.20 8.93 729 267 153 Not much water coming into the storage
B 06 ' ' : : pond. Pond was fairly full and pretty muddy
Storming heavily at this site and rain water
sw-o7 | Stormwater outtal\ oo o000 | 18:00 | cH 12.70 10.09 7.64 455 58 | was entering the drain quickly from the road

and the upstream storage pond

Table 5 Stormwater Field Data Form Where the Asterisk Denotes a Sample from an Autosampler




Monitoring | Monitoring Location Nitrate and Kjeldahl Phosphorus| Total Suspended
Location ID Name Nitrite (mg/l) | Nitrogen (mg/l) (mg/l) Solids (mg/l)
CC-1 Clear Creek 0.26 2.25 0.633 152
LRC-1 Lower Rock Creek 0.19 3.17 1.09 1250
URC-2 Upper Rock Creek 0.09 1.07 0.223 86.0
WC-1 Woodcrest Creek 0.73 2.33 0.833 772
TE-1 Little River Tributary 0.64 1.89 0.824 795
TG-1 Little River Tributary 0.41 3.44 1.14 1610
SW-01 Stormwater Outfall 01 0.46 1.61 0.703 567
SW-02 Stormwater Outfall 02 0.82 1.84 0.314 66.0
SW-03 Stormwater Qutfall 03 0.46 1.82 0.494 431
SW-04 Stormwater Outfall 04 1.92 2.36 0.631 251
SW-05 Stormwater Qutfall 05 2.07 2.05 0.484 86.0
SW-06 Stormwater Qutfall 06 1.21 1.33 0.154 74.0
SW-07 Stormwater Qutfall 07 0.22 0.65 0.100 91.0

Table 6 Stormwater Laboratory Analysis Summary
Monitoring Nitrate and Kjeldahl Phosphorus | Total Suspended

Location Name | Nitrite (mg/l) | Nitrogen (mg/l) (mg/l) Solids (mg/l)
Duplicate 0.25 2.16 0.628 174
Duplicate RPD 3.92% 4.08% 0.79% 13.50%*

Table 7 Stormwater QA/QC Data Where the Asterisk Denotes RPD 2

Monitoring | Monitoring Location [ Discharge | Stream Stage
Location ID Name (cfs) (ft)
CC-1 Clear Creek 6.60 21.40
LRC-1 Lower Rock Creek 5.92 6.60
URC-2 Upper Rock Creek 3.50 11.63
WC-1 Woodcrest Creek 43.63 10.58
TE-1 Little River Tributary 161.70 14.70
TG-1 Little River Tributary 675.90 19.12

Table 8 Stormwater Discharge Summary

All rated stream discharges are provisional and subject to change.




File Information EY

File name €C_20220321-165010.ft

Start date and time 3/21/2022 4:34 PM :

. Discharge Measurement Summary ~—Sava.POF.of summary.—
‘Start location longitude 97.265 R T
. No changes were made to this file

Data collection mode Discharge Quality control warnings

System Information ¥

e — 2 Supplemental data summary

fseart time 3/21/2022 4:35 PM End time 32172022 4:47 PM Gauge height time  Gauge height (1) Rated discharge (ft%/s) Temperature (°F) Salinity (PS5-78) Gauge height comments

ly - — ~ 2 4:49 PM | 21.400 | | 1

Mean depth 1.013 Max depth 1.600 # Measurement results

[Mean velocity 1.0859 fus Max velocity  2.2304 fu/s ol Vekcty comecti M gey oy o

|Mean SNR 66 d8 Total width 6.000 ft mss) on Mum)) my)  mrys)

{Mean temp 53.340 °F Total area 6.0750 fi! 0 l0.0000 o6938  [0.0000 Jo.0000 0.0 | v

[Wetted Perimeter  7.000 ft Total discharge  6.5970 ft/s 1 (06938 [1.0000 [0.6938  [0.5250 [03643 [5.52 | 7
2 |a:37 pM[L500 : 13010 [1.0000_ [13010__ [0.6000 [0.7806 [11.83 v

Discharge Uncevtainty A ) 6415 [1.0000 [0.6415__ [0.6500 [0.4160 [632 | 7

Viewer Controls A | | 4_Jaso [0.0951 _ [1.0000 |0.0951 |0.7500 |0.0713 |-1.08] 4

i - 5 Jaal 17685 [1.0000 [1.7685  [0.8000 [1.4148 2145 ¢

! Ehastalon, | et alnn ) 18159 [1.0000 [1.8159  [0.8000 [1.4527 [22.00 v

| 7 |a:43 M| 22394 [1.0000 [22394 _ [0.7500 [1.6795 |25.46] v
8 JaaseM 10425 [1.0000 [1.0425  [0.6000 [0.6255 |9.48 | 7
9 a6 M [0.1102 [1.0000 |0.1102  |0.6000 |-0.0661 |-1.00] +
10_|4:47 PM6.000 0.0000 01102 [0.0000 [0.0000 0.00 | /
Quality control warnings

Ste Time ) W(m Wmmm“’ Wamings

4:35 PM| 1.000 0.6 |o700 |o.6000 |0.420 |standard Eror > QC,Velocity Angle > QC |
4:37PM[1500 (06 1200 [0.6000 [0.720 d Error > QC,High Stn % Dischar,
4:39PM[2000 (06 1300 |0.6000 [0.780 d Error > QC

4:40 PM| 2.500 0.6 1.500 |0.6000 [0.900 Angle > QC |
4:41PM[3.000 |06 |1.600 |0.6000 |0.960 d Error > QC,High Stn % Dischar,

4:42 PM| 3.500 0.6 1.600

4:43 PM| 4.000 0.6 1.500

4:45 PM| 4.500 0.6 1.200

0 e || |un] [

4:46 PM| 5.000 0.6 0.800

10 _[4:47 PM|6.000 None __{0.000

Figure 9 Stormwater Discharge Measurement Summary CC-1
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Figure 10 Monthly Hydrograph TG-1
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Figure 11 Monthly Hydrograph TE-1



Tirme Series Data Report
IManthly Hydrograph

Perind Selected: 2022-03-01 00:00 - 2022-03-31 2353

14.000

12.000

L= 10,000

UTC Offs et: -06:00

2022-03-06 00:00

—— Stage@WC

Figure 12 Monthly Hydrograph WC-1
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Figure 13 Monthly Hydrograph URC-2
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Tirme Series Data Report
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Figure 14 Monthly Hydrograph LRC-1
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Figure 15 Monthly Hydrograph LDB-1



Tirme Series Data Report
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Figure 16 Monthly Hydrograph CC-1
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MESOMNET CLIMATOLOGICAL DATA SUMMARY March 2922 Time Zone: Midnight-Midnight CST
(MEMNY Morman Nearest City: 2.1 NW Horman County: Cleveland
Latitude: 35-14-89 Longitude: 97-27-53 Elevation: 1171 feet
TEMPERATURE ( °F ) | DEG DAYS | HUMIDITY (%) [ RAIN | PRESSURE (in)| WIND SPEED (mph)| SOLAR 4" SOIL TEMPERATURES
DAY max mIN Ave DEwWPT | HDD COD MAX MIN AVG {in}) STN M5L DIR  AVG  MAX | (m3/m?) 50D BARE MAX MIN
1 75 38 53.3 22.6 13 8 79 11 37 2,88 28.892 38.15 5 5.2 15.1 28.88 41.4 43 .8 52 37
2 77 33 55.1 26.3 18 8 78 12 39 2,88 28.88 38.13 550 4.8 156.6 19.66 43.5 45.1 55 38
3 79 48 g8.4 38.8 5 8 6l 15 35 2,88 28.86 38.11 5 6.8 19.7 19.79 45.5 43.7 57 42
4 77 51 B3.8 48.8 1 8 83 35 59 2,88 28.74 29,89 55E 11.7 28.3 12.78 43.7 52.9 59 47
5 82 58 &7.2 43.8 a 1 87 11 52 2,88 28.58 29,82 5 15.3 37.8 17.44 52.3 53.1 65 54
[ Se 32 3.4 29.7 24 8 94 54 74 2,12 28.77 38,82 MMW  15.2 29.9 4,24 43,4 449 .8 56 44
7 41 26 33.1 22.5 31 8 33 47 66 2,88 29.83 38,29 MMW  13.2 33.5 18.78 44.5 43.8 43 42
3 44 25 33,7 28.4 38 8 81 26 68 2,88 28.88 38.13 MME 4.6 158.4 9.65 43.86 42.8 47 35
9 58 23 48,8 22.7 26 8 86 27 54 2,88 28.78 38.83 ESE 4.5 18.5 28.98 43,2 44,6 54 36
12 55 28 38.3 26.8 23 8 79 43 B4 2,88 28.77 38.81 N 11.2 32.9 15.96 44 .4 45.0 52 41
11 35 23 27.4 18.7 36 8 94 45 71 2,85 29.88 38,26 N 13.3 32.6 18.85 41.4 48,3 44 38
12 5¢ 17 38.1 15.1 28 8 86 18 45 2,85 29.86 38.31 5 7.1 25.3 21.75 4.4 39.8 47 35
13 67 34 51.3 15.9 14 8 48 11 27 2,88 28.83 38.88 5 13.9 33.7 21.99 43,2 45,2 53 38
14 65 48 54,9 38.7 ] 8 34 29 57 2,88 28.71 29,85 5 1.8 29.4 18.69 45.1 49 .3 55 45
15 67 44 53.6 38.8 18 8 78 38 57 2,88 28.892 38.15 MM 8.5 23.4 21.81 43.1 52.9 61 42
16 79 48 g8.9 38.4 B 8 99 13 58 2,88 28.65% 29,89 5 1a.8 38.2 21.65 49,1 54,2 62 47
17 73 48 g2.7 45.2 4 8 93 31 55 B.26 28.43 29,86 55E 12.8 35.4 11.81 51.6 56.7 6e 53
18 5% 36 48,2 33.2 17 @ 93 27 &4 .82 28.71 259.96 | MWW 18.5 32.7 ([ 11.94 43,3 58.2 556 48
19 73 35 54.3 26.4 11 8 31 13 48 2,88 28.87 38,12 S 7.2 24,6 22.84 43,2 58.e 6e 41
28 82 48 e4.,2 27.7 1 8 47 13 27 2,88 28.79 38.84 55E 12.86 36.2 22.23 5e.5 55.4 64 42
21 6l 51 G55.3 43.4 a @ g 22 71 2.83 28,40 25,73 | S5E 18.5 38.9 2,86 51.2 54,6 57 53
22 54 4] 44,4 38.4 18 8 99 59 B8 2.81 28.49 29,72 Tl 17.8 35.6 5.45 49,4 58.7 53 47
23 54 33 44,8 25.6 21 8 72 38 58 2,88 28.68 29,92 Tl 15.6 48.6 22.28 47 .8 45,4 51 42
24 62 32 47.8 25.5 182 @ 21 18 48 @.00 28.78 29,95 | MM 7.8 35,7 | 23.53 47.3 48,5 53 4B
25 71 35 52.5 32.8 12 8 83 28 51 2,88 28.385% 3@.1a MNE 6.8 24.9 23.25 43.5 43.9 57 42
26 73 41 57.9 29.8 ] 8 78 18 37 2,88 28.81 38.86 E 7.8 18.7 23.29 5e.9 51.6 6e 44
27 78 48 gl.e 34.7 2 @ 49 25 3B @.00 28.71 29.9& EME 18.4 21.3 | 22.68 52.8 53.3 61 4
28 84 49 g5.56 45.4 a 1 65 38 49 2,88 28.61 29.86 55E 11.8 26.9 22.44 4.8 55.4 62 42
29 79 59 78,1 56.8 a 4 92 49 g4 2.11 28.35% 29.58 5 17.1 48.7 17.35 58.3 61.7 68 57
i 63 38 5@.7 37.9 15 @ a4 39 @3 2,00 28.36 29.88 | MNMW 15.& 48.3( 18.97 55.7 56.5 B2 5@
31 58 33 45,5 29.1 19 8 79 32 55 2,98 28.63 29.88 Tl 8.5 256.8 23.92 51.8 52.1 %] 45
65 38 51.3 31.9 <- Monthly Averages -» 28.74 29,98 5 1a.8 48.7 17.28 43.1 49.9 56 44
Temperature - Highest: &4 Degree Days - Total HDD: 423 Humber of Days With: .
Lowest: 17 Total CDD: g Tmax = 98: @ Rainfall =z 8.81 inch: 3§
, - — : Tmax = 32: @ Rainfsll = 8.18 inch: 4
Rainfall: Monthly Total: 2.65 in.| Humidity - Highest: 99 Tmin < 32: 0O fvg Wind Speed = 18 mph: 19
Greatest 24 Hr: 2.83 in. Lowest: 11 Tmin < @: a Max Wind Speed = 3@ mph: 14
@ 1993-20822 Oklahoma Climatolegical Survey and the Oklahoma Mesonet * Denotes incomplete record

Figure 18 March Mesonet Data



Lake Thunderbird TMDL Monitoring Plan Implementation:
Sample Year (SY) 2022- April Report

the water agency

SY-2022 Monthly Report



Lake Thunderbird TMDL Monitoring Plan Implementation:

April 2022 Monitoring Report

Oklahoma Water Resources Board

Water Quality Programs Division

Monitoring and Assessment Section

3800 N. Classen, Oklahoma City, Oklahoma 73118
405-530-8800

Contact

Sarah Dexter, Project Leader, sarah.dexter@owrb.ok.gov

Lance Phillips, Streams Program Manager, lance.phillips@owrb.ok.gov
Bill Cauthron, Monitoring Coordinator, bill.cauthron@owrb.ok.gov
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SUMMARY OF APRIL WATER QUALITY SAMPLING

Sampling for April 2022 occurred during base flow conditions on the twelfth. Water samples were
collected at nine locations and a discharge measurement was collected at one location. Samples
were nhot collected at JB-1 due to construction activity. Mesonet data shows no precipitation on
the twelfth, in the 72 hours prior to sampling, or in the 72 hours after the sampling event. The total
rainfall amount in Norman for the month of April was 2.43 inches. All water level gauges were
operational for the month, except for JB-1 due to road construction. The gauge at LT-1 was
removed in 2018 as a result of equipment malfunction. The equipment has not been replaced due
to intermittent streamflow and dry conditions. Furthermore, this station is being reviewed for a
possible location change.

RESULTS

Figure 1 Monitoring Station Map



Water

Dissolved

Specific

Monitorin Monitorin . Field idi
. 9 . g Date Time Temperature [Oxygen (DO)| pH Conductance Turbidity Notes
Location ID| Location Name Crew o (NTU)
(°C) (mg/l) (mS/cm)
Used RP3, RP4 also over water; same
CC-1 Clear Creek 4/12/2022 9:15 SD 17.1 8.31 7.76 686 8 tapedown as Feb collection, aquatic
vegetation common
. i Construction ongoing, did not sample; water
JB-1 Jim Blue Creek 4/12/2022 9:50 SD N/A N/A N/A N/A N/A very turbid, pool conditions on downstream
Lower Dave Blue ) Very turbid water, lots of small floating debris
LDB-1 Creek 4/12/2022 | 10:05 SD 17.0 8.14 7.79 860 66 and scum under bridge, positive visual flow
Lower stage than expected, normal looking
LRC-1 Lower Rock Creek | 4/12/2022 | 11:05 SD 18.0 7.98 7.78 712 4 conditions, beaver sign still present on banks,
dam broken on downstream
LT-1 Lake Laterals 4/12/2022 | 10:35 SD 18.0 5.00 7.44 606 4 Low/normal visual flow
Little River ) Lower stage than expected, beaver dam still
TE-1 Tributary 4/12/2022 | 14:10 SD 23.0 11.65 7.90 748 27 present on upstream
Little River Low/normal conditions, much lower stage
TG-1 . 4/12/2022 | 15:00 SD 22.0 12.69 8.03 1166 5 than expected, floating debris present above
Tributary bridge
UDB-1 Upperc?:;’lf Blue | 41212022 | 840 | sp 17.0 7.10 7.78 013 9 Orifice clear
Similar stage to last month's visit, lower stage
URC-2 Upper Rock Creek | 4/12/2022 | 11:55 SD 19.0 7.27 7.58 744 33 than expected, cow in channel upstream
exited upon arrival
Very low stage, similar to Feb and Jan
WC-1 Woodcrest Creek | 4/12/2022 | 13:30 SD 21.2 9.63 7.65 1073 7 collections, small floating debris and scum

present on upstream only

Table 1 Field Data Form




Table 3 QA/QC Data

Monitoring | Monitoring Location Nitrate and Kjeldahl Phosphorus| Total Suspended
Location ID Name Nitrite (mg/L) [Nitrogen (mg/L) (mgl/L) Solids (mg/L)
CC-1 Clear Creek <0.05 0.25 0.039 <5.0
JB-1 Jim Blue Creek N/A N/A N/A N/A
LDB-1 Lower Dave Blue Creek <0.05 0.56 0.080 48.0
LRC-1 Lower Rock Creek <0.05 0.34 0.042 6.0
LT-1 Lake Laterals <0.05 0.41 0.030 <5.0
TE-1 Little River Tributary <0.05 0.59 0.050 16.0
TG-1 Little River Tributary <0.05 0.42 0.039 <5.0
UDB-1 Upper Dave Blue Creek <0.05 0.30 0.034 5.0
URC-2 Upper Rock Creek <0.05 0.71 0.082 28.0
WC-1 Woodcrest Creek <0.05 0.44 0.048 9.0

Table 2 Laboratory Analysis Summary
Monitoring Nitrate and Kjeldahl Phosphorus | Total Suspended

Location Name | Nitrite (mg/L) [Nitrogen (mg/L) (mg/L) Solids (mg/L)
Field Blank <0.05 <0.10 <0.010 <5.0
Duplicate <0.05 0.22 0.039 <5.0
Duplicate RPD 0% 12.77% 0% 0%

Quiality assurance/quality control (QA/QC) of the data includes a field blank and duplicate

sample from each collection event and is qualified by the OWRB. Relative Percent Difference
(RPD) of the duplicate sample can be categorized into four levels, where Level 1 likely has no
QA issues and Level 4 has major QA issues and should be used with caution.

Monitoring | Monitoring Location | Discharge | Stream Stage
Location ID Name (cfs) (ft)
CC-1 Clear Creek 0.34 20.49
JB-1 Jim Blue Creek N/A N/A
LDB-1 Lower Dave Blue Creek 2.28 16.51
LRC-1 Lower Rock Creek 0.76 4.14
LT-1 Lake Laterals 0.35 4.30
TE-1 Little River Tributary 0.01 10.91
TG-1 Little River Tributary 0.60 8.97
UDB-1 Upper Dave Blue Creek 0.12 17.30
URC-2 Upper Rock Creek 0.05 10.85
WC-1 Woodcrest Creek 0.01 7.29

Table 4 Station Discharge Summary

All rated stream discharges are provisional and subject to change.




File Information

File name Lre_20220412-113035.ft

date and time 4/12/2022 11:11 AM

location latitude 35.258

location longitude 97.334

engine FlowTracker2

IData collection mode Discharge
System Information ¥
Discharge Summary B

time 4/12/2022 11:12AM  End time 4/12/2022 11:29 AM
# Stations 13 Avg interval 40

depth 0.621 ft Max depth 0.850 ft

velocity 0.1021 fv/s Max velocity 0.1552 fus

SNR 41 d8 Total width 12.000 ft

temp 65.553 °F Total area 7.4500 ft*

Perimeter  12.234 ft Total discharge  0.7603 ft'/s

Discharge Uncertainty v

e i

Discharge Measurement Summary

Summary overview

Quality control

No changes were made to this file
‘warnings

Supplemental data summary

| Gauge height time Mmm}l mm(’"/s)l fﬂmamn(‘ﬂl s&uy{ﬁsn)l Gauge height comments
1:15 AM|4.140

oo s ]a s s s s s s s

Figure 2 Discharge Measurement Summary LRC-1
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Figure 4 Monthly Hydrograph TE-1



Tirme Series Data Report
IManthly Hydrograph Wy 31, 2022 | 10f1

PerindSelected: 2022-04-01 00:00 - 2022-04-30 2353 UTC Offs et: -06:00

12.000

11.000

10.000

B.000

]

7.000
2022-04-01 00:00 2022-04-04 00:00 2022-04-07 00:00 2022-04-10 00:00 2022-04-13 00:00 2022-04-16 00:00 2022-04-19 00:00 2022-04-22 00:00 2022-04-25 00:00 2022-04-28 00:00

—— Stage@We

Figure 5 Monthly Hydrograph WC-1

Tirne Series Data Report
Ianthly Hydrograph Ny 31, 2022 | 10f1

PerindSelected: 2023-04-01 00:00 - 2022-04-20 2353 UTC Offs et: -06:00

14.000

13500

13.000

12 500

12,000

11500

11.000

10500

2022-04-01 00:00 2022-04-04 00:00 2022-04-07 00:00 2022-04-10 00:00 2022-04-13 00:00 2022-04-16 00:00 2022-04-19 00:00 2022-04-22 00000 2022-04-2500:00 2022-04-28 00:00

—— Stage@URC

Figure 6 Monthly Hydrograph URC-2
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Figure 7 Monthly Hydrograph LRC-1
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Figure 8 Monthly Hydrograph LDB-1
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Figure 9 Monthly Hydrograph CC-1
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Figure 10 Monthly Hydrograph UDB-1



MESOMNET CLIMATOLOGICAL DATA SUMMARY April 2822 Time Zone: Midnight-Midnight CST
(NRMN)Y Norman Nearest City: 2.1 NW MNorman County: Cleveland
Latitude: 35-14-89 Longitude: 97-27-53 Elevation: 1171 feet
TEMPERATURE ( °F ) | DEG DAYS | HUMIDITY (%) [ RAIN | PRESSURE (in)| WIND SPEED (mph)| SOLAR 4" SOIL TEMPERATURES
DAY| max MIN AVG DEWPT | HDD €DD MAX MIN AVG | (in) STN  MSL | DIR AVG  MAX | (m3/n?) 50D BARE MAX MIN
1 6% 36 52.3 36.8 13 8 34 31 57 2.18 28.72 1219.96 5E 9.3 23.5% 159,82 52.3 54,2 63 45
2 73 41 G58.& 43.5 g & 98 23 B2 2,82 25.88 38.85 MME 5.5 18.1 24.51 54.8 58.3 67 58
3 82 51 68.5 47.6 a 2 38 38 53 2.13 28.83 29.87 5 11.2 43.1 23.17 56.6 61.7 71 53
4 5% 52 57.e 54.8 ] g 98 81 93 1.28 28.56 29.38 MNE 7.1 I8.8 2.43 57.1 59.5 ba 57
5 83 52 e4.3 53.3 a 2 99 34 74 2.81 25.38 29.53 55K 18.3 52.3 18.88 57.8 68,7 63 56
& 67 58 G53.8@ 26.8 7 & 65 11 34 .88 28.69 29.%4 [l 18.@ 459.8 25.87 56.7 57.6 63 53
7 63% 49% 52 ,2% 24 5% 14* @g* 67* 17% 3I7*| 9.88% 28.88%* 30.14% MW * 16.5% 41.7% 22.96% 53.6% 5l1.4% 5Lg* 47%
a8 b2 38 5se.e 22.4 15 g 69 18 36 2.9a 25.99 38.15 Tl 13.5 35.5 25.72 52.3 49.5 55 44
9 83 32 gl.2 28.4 2 8 85 13 35 .98 25.84 29,88 5 11.8 34.3 25.69 52.6 52.5 63 42
1& 82 682 Tl.4 49.8 a 7 74 3@ 46 .88 28.36 29.58 5 13.1 32.7 18.51 57.8 61.6 658 55
11 72 57 B3.8 52.7 a a8 92 45 BB 2,88 28.58 29.74 ME 9.2 24.8 15.84 59.1 64.8 7e e ]
12 83 88 73.3 83.7 a 6 93 53 73 2.9a 28.35 29.58 5 16.3 38.3 28.32 61.7 67.2 75 6l
13 69 48 S8.8 32.5 1a 8 74 25 41 .98 25.56 29.38 M 15.8 41.2 23,584 &8.9 66.8 71 61
14 78 35 55.3 26.4 13 & 71 17 37 .88 25.88 38.85 5SE 5.8 24.6 25.38 57.3 61.3 7@ 52
15 85 57 78.5 49.5 a B 78 31 49 2,88 28.56 29,88 5 12.9 35.4 25.1@ 59.9 65.1 75 58
16 71 51 54.9 39.5 4 g 31 42 57 2.9a 25.74 219.99 MME 14.3 33.2 8.93 59.7 oe.a 69 B
17 B8 47 57.9 43.8 7 8 7942 gd .98 28.74 29,98 ME 5.4 24,9 22.95 59.1 63.9 71 59
18 65 48 52.3 36.3 12 & 98 31 59 .88 29.83 38.28 MME 5.8 2.9 24,64 58.6 G62.4 7@ 55
19 69 43 57.3 39.3 o a8 78 37 52 2,88 28.831 38.86 S55E 13.7 38.4 19,29 55.8 6l1.56 63 55
28 93 58 73.e 54.3 a 1a 96 15 59 2.9a 25.49 29.73 55E 13.7 33.9 19.51 61.1 66.6 75 6l
21 83 B8 75.8 8B5.1 a 11 37 54 72 .98 28.73 29.98 55E 13.8 33.7 18.43 Bd, 3 78.3 78 13
22 79 69 T3.5 B2.9 a 9 33 57 74 .88 28.72 19.97 55E 1l6.2 35.8 o568 65.3 78.4 73 68
23 78 85 78.9 8l1.3 a 7 99 53 73 2,82 28.52 29.76 5 15.9 55.7 11.15 54,9 69.2 73 67
24 pg 51 57.3 49.1 7 g 94 43 75 2.38 28.88 29.93 MME 5.9 7.3 4.67 g2.4 62.8 68 55
25 67 47 55,8 368.4 2 8 89 27 51 .98 25.98 38.24 MME 12.8 25.9 26.69 59.8 58.8 Ba 53
28 71 48 58.3 32.6 1a & 32 21 41 .88 29.87 38.33 5SE 6.1 17.2 27.51 58.7 58.5 67 58
27 Fh¥ 48* p2.9% 45,9% 4= g% FEF 47 pl¥ @.,88% 25.85% 3@.18% 55E* 18.2% 29.4% MN& &8.1* @B8.5*% (3* 53*
28 79 81 £9.7 59.2 a =] 3% 53 74 2.31 28.83 29.87 55 11.8 32.7 16.59 22.5 66.1 72 6l
259 83 87 73.4 p4.4 a 1e 3% 53 74 .98 25.43  29.84 5 15.5 35.8 18.18 ed,7 69.8 77 65
3@ 75 53 B5.5 44.9 1 & 78 32 4% 2,98 28.63 29.87 Tl 0.7 27.B 26.12 &4, 8 78.5 78 G
74* S8* g2.3* 44,9% <- Monthly Averages -» 28.68% 29.92*% S55E* 11.9% 56.7% 19.7@% 58.2* 62.2*¥ £9* LHb*
Temperature - Highest: 93=* Degree Deys - Total HDD: 158+ Number of Days With: . )
Lowest: 37+ Total COD: 75= Tmax = 9g@: 1= Rainfzll = 8.81 inch: 3%
Tmax 2 32: &% Rainfsll = B8.18 inch: 4%
Rainfall: Monthly Total: 2.43* in.| Humidity - Highest: 99# Tmin = 32: 1%  Avz Wind Speed = 18 mph: 28%
aregtest 24 Hr:  1.28% in. Lowest: 11% Twin = @ o# Max Wind Speed = 3@ mph: 18%

® 1993-2822 Oklahomz Climateological Survey and the Oklahoma Mesonet

Figure 11 April Mesonet Data

* Denotes incomplete record




Lake Thunderbird TMDL Monitoring Plan Implementation:
Sample Year (SY) 2022- May Report

the water agency

SY-2022 Monthly Report



Lake Thunderbird TMDL Monitoring Plan Implementation:

May 2022 Monitoring Report

Oklahoma Water Resources Board

Water Quality Programs Division

Monitoring and Assessment Section

3800 N. Classen, Oklahoma City, Oklahoma 73118
405-530-8800

Contact

Sarah Dexter, Project Leader, sarah.dexter@owrb.ok.gov

Lance Phillips, Streams Program Manager, lance.phillips@owrb.ok.gov
Bill Cauthron, Monitoring Coordinator, bill.cauthron@owrb.ok.gov
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SUMMARY OF MAY WATER QUALITY SAMPLING

Sampling for May 2022 consisted of three sampling events. The first collection occurred during
high flow conditions on the third, where water samples were collected via autosampler at two
locations. Mesonet data shows no precipitation on the third, 2.34 inches of precipitation in the 72
hours prior to sampling, and 2.02 inches of precipitation in the 72 hours after the sampling event.
The second collection occurred during base flow conditions on the seventeenth. Water samples
were collected at nine locations and discharge was measured at seven locations. Samples were
not collected at JB-1 due to construction activity. Mesonet shows no precipitation on the
seventeenth, in the 72 hours prior to sampling, or in the 72 hours after the sampling event. The
third collection also occurred during high flow conditions on the twenty-fourth. Water samples
were collected at eight locations, one of which was via autosampler, as well as all seven
stormwater outfalls. Discharge measurements were also collected at four locations. Mesonet
shows 1.44 inches of precipitation on the twenty-fourth, 0.75 inches of precipitation in the 72 hours
prior to sampling, and 0.84 inches of precipitation in the 72 hours after sampling. The total rainfall
amount in Norman for the month of May was 7.39 inches. All water level gauges were operational
for the month, except for JB-1 due to road construction. The gauge at LT-1 was removed in 2018
as a result of equipment malfunction. The equipment has not been replaced due to intermittent
streamflow and dry conditions. Furthermore, this station is being reviewed for a possible location
change.

RESULTS

Figure 1 Monitoring Station Map



Water

Dissolved

Specific

Monitorin Monitori . i idi
! . ng _|t0r|ng Date Time Field Temperature |Oxygen (DO)| pH Conductance Turbidity Notes
Location ID| Location Name Crew . (NTU)
(°C) (mg/L) (mS/cm)
Used RP3, RP4 also over water; DCP not
CC-1 Clear Creek 5/17/2022 | 11:58 SD 22.15 8.09 7.86 689 6 connecting- changed power cords; low/normal
conditions
. . Construction ongoing; did not sample. Pool
JB-1 Jim Blue Creek | 5/17/2022 | 13:05 SD N/A N/A N/A N/A N/A conditions on downstream
LDB-1 Lower Dave Blue 517/2022 | 13:30 SD 25.00 4.43 788 857 64 One autosampler bottle triggered from 5/5,
Creek spilled sample
Solar panel gone, autosampler batteries
LRC-1 Lower Rock Creek | 5/17/2022 | 15:30 SD 26.36 8.38 7.94 757 8 gone, wires cut, DCP has no power, orifice
buried; replaced panel on 5/18
LT-1 Lake Laterals | 5/17/2022 | 14:52 | SD 28.50 5.96 7.74 712 28 Noisual flow: lats of flamentous, very
shallow on upstream
Little River ) Orifice was pulled out of water after tapedown,
TE-1 Tributary 5/18/2022 | 11:03 SD 24.45 5.48 7.70 1050 26 secured back in water- changed DCP/offset
TG-1 Little River 5/18/2022 9:40 SD 22.98 6.30 7.82 1169 3 Low/normal conditions
Upper Dave Blue . -
UDB-1 Creek 5/17/2022 | 10:19 SD 21.25 6.61 7.87 937 8 Tree under bridge; normal/low flow conditions
URC-2 Upper Rock Creek | 5/17/2022 | 16:12 SD 26.20 5.85 7.65 859 12 Orifice of autosampler came loose- resecured
WC-1 Woodcrest Creek | 5/18/2022 | 12:30 SD 24.39 6.97 7.64 1105 15 Autosampler orifice probably clogged

Table 1 Field Data Form




Monitoring | Monitoring Location Nitrate and Kjeldahl Phosphorus| Total Suspended
Location ID Name Nitrite (mg/L) [Nitrogen (mg/L) (mgl/L) Solids (mg/L)
CC-1 Clear Creek 0.15 0.29 0.053 <5.0
JB-1 Jim Blue Creek N/A N/A N/A N/A
LDB-1 Lower Dave Blue Creek 0.09 0.87 0.110 49.0
LRC-1 Lower Rock Creek <0.05 0.33 0.045 <5.0
LT-1 Lake Laterals <0.05 1.68 0.230 22.0
TE-1 Little River Tributary <0.05 0.49 0.046 19.0
TG-1 Little River <0.05 0.39 0.032 <5.0
UDB-1 Upper Dave Blue Creek 0.11 0.29 0.043 <5.0
URC-2 Upper Rock Creek <0.05 0.54 0.073 10.0
WC-1 Woodcrest Creek 0.07 0.39 0.089 9.0

Table 2 Laboratory Analysis Summary
Monitoring Nitrate and Kjeldahl Phosphorus | Total Suspended

Location Name | Nitrite (mg/L) |Nitrogen (mg/L) (mg/L) Solids (mg/L)
Field Blank <0.05 <0.10 <0.010 <5.0
Duplicate 0.16 0.26 0.054 <5.0
Duplicate RPD 6.45% 10.91% 1.87% 0%

Table 3 QA/QC Data

Quiality assurance/quality control (QA/QC) of the data includes a field blank and duplicate

sample from each collection event and is qualified by the OWRB. Relative Percent Difference
(RPD) of the duplicate sample can be categorized into four levels, where Level 1 likely has no
QA issues and Level 4 has major QA issues and should be used with caution.

Monitoring | Monitoring Location | Discharge | Stream Stage
Location ID Name (cfs) (ft)
CC-1 Clear Creek 0.67 20.89
JB-1 Jim Blue Creek N/A N/A
LDB-1 Lower Dave Blue Creek 49.63 17.28
LRC-1 Lower Rock Creek 0.75 4.29
LT-1 Lake Laterals 0.01 4.19
TE-1 Little River Tributary 0.03 10.99
TG-1 Little River 0.83 9.09
UDB-1 Upper Dave Blue Creek -0.11 17.54
URC-2 Upper Rock Creek 0.08 10.95
WC-1 Woodcrest Creek 0.09 7.61

Table 4 Station Discharge Summary

All rated stream discharges are provisional and subject to change.




File Information &
File name Cc_20220517-123149.f¢
‘Start date and time 5/17/2022 12:18 PM. B
~—Save POF of summary —
: ot Discharge Measurement Summary
‘Start location longitude -97.265 Ty
. Ne changes were made to this file
IData collection mode Discharge ‘Quality control warnings
System Informaticn ¥
data
IR —— a Supplemental summary
start time $/17/2022 12:19 PM  End time 5/17/2022 12:29 PM Gauge heght time MWR(R}IWW(RW)I rw(ﬂlmmm)lmmm
le - - - I 5/17/2022 12:30 PM| 20.8%
Mean depth 0.406 f Max depth 0.600 fe Measurement results
Mean velocity 0.4144 fus Max velocity 1.1095 fefs Mean
Location Depth Measured Veboty  Correcti Area Flow
ean SR w0 & Total width 4000 R e Tme Ty Mod gy KOS o) STPS gy o YR mo @y M
Mean temp 72173 °F Total area 1.6250 fer 0 |1z19pMo.000  |none o200  Jo.0oo0o Jo.000 looooo  |1.0000 Jo.os2s  Joosoo |o.00ar Josa |+
Wetted Perimeter  4.220 ft Total discharge  0.6734 fti/s 1 [1220pM0.500  Jo6  [0.400  J0.6000 [0.240 Joos23  [1.0000 [0.0823  J0.2000 [0.0165 [2.44 |4
» | |2 fizz2eMioo o Joaoo oéoco Jo2so losses  [1.0000 Josses Jo.2000 Jo.1198 [17.78] v
Discharge Uncertalaty 3 [1z24PM1500  Jo6  Jo4so Josooo o270 losss2 [1.0000 Joseez Jo2250 01994 [29.61] v
[categary 50 VE 3 [1225pM2.000 06 0500  [0.6000 [0.300 11095 [1.0000 11095 0.2500 [0.2774 [41.19] 4
lAccuracy 1.0% 1.0% 5 [iz2epM2500 o6 o500 Jo.6000 [0.300 lo22s2  [1.0000 Jo2282 [0.2500 0.0570 [8.47 |~
e e € [1228PM3.000 06 0600 J0.6000 [0.360 00017 _[1.0000 |0.0017 _0.4500 |0.0008 |0.12| 4
[Depet : 7 |1229PM4.000  |None [0.000  [0.0000 [0.000 J0.0000 [0.0017  0.0000 0.0000 [0.00 |
Velocity 7.7% In.0%
Width 0.3% 0.3% e
Method 4.1% ste T LOBON  perpog DB gupepen MO armings
# Stations 6.6% ™ m ™
1 12:20 PM|0.500 0.6 0.400 0.6000 |0.240 Boundary e, Large SNR Variation, SNR Threshold Variation
(Qverall 1.0% 32.1% 2 |1220PM[1.000 |06  |0.400 [0.6000 |0.240 [High Stn % Discharge
3 |1224PM[1500 |06 |0.450 [0.6000 [0.270 [High Stn % Discharge
4 |12:25PM[2.000 |06 |0.500 [0.6000 [0.300 [High Stn 8 Discharge
5 [12:6PM|2.500 0.6 [0.500 |0.6000 |0.300 Large SNR Variation Standard Error > OC
6 |12:28 PM|3.000 |n.s |n.sm 0.6000 |0.360 [Boundary Interference, Low SNR,Beam SNRs Not Similar, SR Threshokd
variation, Standard Error > QC

Figure 2 Discharge Measurement Summary CC-1

Figure 3 Discharge Measurement Summary LRC-1

File Information R

File name Lre_20220517-155059.ft
[Start date and time 5/17/2022 3:33 PM :

- e Discharge Measurement Summary Save POF.of surmmary.—

‘Start location longitude -97.334 Summary overview

B Mok No changes were made to this file

Data collection mode Discharge Quality control warnings

System Information ¥

Discharge S a Supplemental data summary

'Seart time $/17/2022 3:34 PM End time 5/17/2022 3:46 PM. Gauge height time  Gauge height () Rated discharge (tY/s) Temperature (°F) Salinity (PSS-78) Gauge height comments

o > o o 17/2022 3:50 PM|4.290 | | |
Mean depth 0.562 ft Max depth 0.900 ft Measurement results
Mean velocity 0.1022 fus Max velocity  0.1222 fus
Mean SNR 47 a8 Total width 13.000 ¢ S Twe | gy - [0y | MOW ot o |

|Mean temp 79.709 °F Total area 7.3000 fe* 0 [3:a .000 ")
|Wetted Perimeter  13.182 ft Total discharge  0.7461 ft'/s 1 |3:35 PM[3.000 0.6 4
2 |3:38 PM|5.000 0.6 v

Lo chrerioris 2| | 3 paoeMpooo Jos )
(Category 150 VE 4 [3:42 PM]9.000 0.6 7
Accuracy 1.0% 1.0% 5 |3:44 PM[11.000 0.6 7
Depth 0.7% 10.1% 6 |3:46 PM|13.000 J
[Velocity 0.9% 3.6% Quality control warnings

‘Width 0.2% 0.2% Location

= Ste Time ) Method TRV ssoepeh BT Wamings |
5 1 |3:35 PM|3.000 X . ISNR Threshold Variation,High Stn % Discharge
’ X 2 |3:38 PM|5.000 Large SNR Variation, SNR Threshold Variation, | Stn %
[Overall 8.6% 10.8% 3 |3:40 PM|7.000 Stn %
s & 4 |3:42 PM|5.000 High Stn % Discharge

( 5 |3:44 PM|11.000 gs‘n\mg
| Chart size + | Chart size




File Information

File name Te_20220518-120131.ft

|Start date and time 5/18/2022 11:24 AM

|Start location latitude

|Start location longitude

(Calculations engine FlowTracker2

Data collection mode Discharge

System Information ¥
Discharge Summary ES
|Start time 5/18/2022 11:25AM  End time 5/18/2022 11:31 AM
|# Stations. L] Avg interval 40

[Mean depth 0.600 ft Max depth 0.900 ft

Mean velocity 0.0049 fus Max velocity 0.0277 fu/s
|Mean SNR 61 dB Total width 10.000 ft

|Mean temp 77.095 °F Total area 6.0000 ft*
Wetted Perimeter  10.229 ft Total discharge  0.0296 ft'/s
Dizcharge Uncertainty 2
Category 150 VE

Accuracy 1.0% 1.0%

Depth 3% 34.7%

Velocity 1M.7% 226.9%

Width 1.0% 1.0%

‘Methed 15.7%

# Stations 9.4%

(Overall 22.1% 220.5%

Discharge Measurement Summary

‘Summary overview

~—Save POF-of summary—

No changes were made to this file
Quality control warnings

Supplemental data summary

Gauge height time Gnyerawfml wmm'/s)l nmm-rwl snrrmm)l Gauge height comments

18/2022 11:25 AM|10.990

Figure 4 Discharge Measurement Summary TE-1

File Information S
File name Te_20220518-111307.ft
‘Start date and time 5/18/2022 9:49 AM
‘Start location latitude 35.290
‘Start location longitude -97.476
|Calculations engine FlowTracker2
Data collection mode Discharge
System Information ¥
Discharge Summary 2
Start time 5/18/2022 9:57 AM  End time 5/18/2022 10:10 AM
# Stations. 7 Avg interval 40
{Mean depth 0.433 fr Max depth 0.600 ft
Mean velocity 0.1599 fus Max velocity 0.2601 fuis
[Mean SNR 44 d8 Total width 12.000 ft
[Mean temp 73.922 °F Total area 5.2000 fe*
|Wetted Perimeter  12.109 ft Total discharge  0.8314 ft'/s
Discharge Uncertainty 2
|Category 1s0 IVE
Accuracy 1.0% 1.0%
Depth 0.8% 9.7%
Velocity 1.1% 17.1%
|Width 0.3% 0.3%
{Method 4.1%
# Stations. 7.8%
|Overall 9.0% 19.6%
Viewer Controls 2

‘Measurement results
Mean
Location Depth Measured Vebaty  Correct Area Flow
o Tme Ty M00d Ty KO ppngy S g o Y my oy %
o [11:35 .000 None  10.000 _ 10.0000 0.000 h 10.0000 -0.0225  |0.0000 [0.0000 ’m <
1 11:25 AM|2.000 0.6 0.600  10.6000 0.360 -0.0225 11.0000 |-0.0225 1.2000 [-0.0271 |-91.32| +
2 11:17”*4.@ |0.6 10.800 |0.6000 0.480 -0.0089 11.0000 |-0.0089 1.6000 |-0.0142 |-48.05| v
3 Juas o6 Joooo [o.6000 Jo.540 jo.0277 _ [1.0000 [0.0277 [1.8000 J0.0498° m.gr
4 11:30 0.6 0.700  |0.6000 0.420 10.0151 1.0000 [0.0151 1.4000 [0.0211 |71.17 | &
5 J11:31 AM[10.000 [none Jo.000  Jo.0000 Jo.000 Jo Jo.0000 lo.o1s1_ Jo.ooo0 Jo.oooo fo.oo [+
‘Quality control warnings
Location
St# Time " Method ) 9%Depth D " Warnings
3 |ua2samleoon  Jos
4 11:30 AM| 8.000 0.6 L
Sl1:3LAM10000 Ihone 1o,
Discharge Measurement Summary - Save PDF of summary.

Summary overview

No changes were made to this file
Quality control warnings

Supplemental data summary

Gauge height time  Gauge height () Rated discharge (%/s) Temperature (°F) Salnity (PSS-75) Gauge height comments
18/2022 9:57 AM|9.090 | | | |

oo, Aa  Flow

vy ) vy %
0.0692 lo.0o | v
10.0692 0554 16.66 | v
2136 (10000 _[0.2136 [25.69 7
2601 (12000 [0.3122 [37.55 7
2085 (12000 [0.2502 [30.09]
0001 [1.0000 _[0.0001_[0.01 [ 7
Jo.00010.0000 Jo.0000 [0.00 [ 7

Stn %

Figure 5 Discharge Measurement Summary TG-1




File Information

File name Udb_20220517-105747.ft
‘Start date and time 5/17/2022 10:32 AM
‘Start location latitude 35.185
‘Start location longitude -97.353
|Calculations engine FlowTracker2
Data collection mode Discharge
System ¥
Discharge Summary 3
Start time 5/17/2022 10:35 AM  End time 5/17/2022 10:56 AM
# Stations 9 Avg interval 0
{Mean depth 0.723 ft Max depth 1.200 fe
[Mean velocity -0.0097 ft/s Max velocity -0.5714 ft/s
IMean SNR 40 d8 Total width 16.000 ft
[Mean temp 70.587 °F Total area 11.5600 ft*
|Wetted Perimeter 16.295 ft Total discharge  -0.1122 ft'/s
Discharge Uncertainty 2
(Category 150 Ve
lAceuracy 1.0% 1.0%
Depth 10.9% 175.4%
Velocity 449.9% 512.1%
|Width 3.9% 3.9%
IMethod 59.0%
# Stations 5.8%
|Overall 453.9% 541.3%
Viewer Controls ES
' cn Chart size ]

Discharge Measurement Summary

Summary overview

No changes were made to this file
Quality control warnings

Supplemental data summary

Gouge height time  Gauge height () Rated discharge (R%/5) Temperature () Sainty (PSS-75) Gauge height comments
17/2022 10:45 AM|17.540 | | |

e

Depth Measured
method OG0 ssoeoth [ CBT  wamings

Figure 6 Discharge Measurement Summary UDB-1

06 0.700 0.6000 |0.420 [Boundary Interference, SNR Threshold Variation,Standard Error >
loc, > Stn %

0.6 0.400 |0.6000 |0.240 [Large SNR Variation, SNR Threshold Variation

0.6 0.500 ]0.6000 |0.300 [SNR Threshoid Variation, | Stn % Dischari

Figure 7 Discharge Measurement Summary URC-2

File Information ]
File name Ure_20220518-094848.ft
Start date and time 5/17/2022 4:16 PM s
Discharge Measurement Summary - Save PDF of summary
[Seart location longitude Summary overview
v 2 No changes were made to this file
Data collection mode Discharge Quality control warnings
System Information ¥
L il
Istart time 5/17/2022 4:19 PM  End time 5/17/2022 4:46 PM. Gauge height time  Gauge height (t) Rated discharge (RY/s) Temperature (°F) Salinity (PS5-78) Gauge height comments
|# Stations. 13 Avg interval 40 I I I
\Mean depth 0.504 ft Max depth 0.800 ft
\Mean velacity 0.0127 fus Max velocity 0.0689 ft/s
Mean SNR 46 a8 Total width 13.000 ft — P comecti M s Fow %o
{Mean temp 78.809 °F Total area 6.5500 ft2 ™ Depth () () on mys)
[Wetted Perimeter  13.207 ft Total discharge  0.0833 ft'/s Jo.000 lo jo.0000 o.oooo _Jo.oo | v
~ Jo.300 [0.0254 _[1.0000 lo.0190 |- ]
Dischorge Uncertalaty lo-300 [0.0035 [1.0000 Fo.0o18 [2.10 [+
category 150 VE lo:300 00007 [1.0000 00003 Joar [V
laccuracy 1.0% 1.0% 420 [0.0110_[1.0000 lo.0077 |28 [ 7
o 480 [0.0012__[1.0000 [o.0009 |11 [V
= g 450 -0.0158 _ [1.0000 o.0119 |-14.22 v
[Velocity 4% 32.6% 360 0342 [1.0000 o0207 [pa78| 7
width 0.4% 0.4% l0:360 00405 [1.0000 00246 |29.47[ 7
Iathed . l0:300 0521 [1.0000 o261 |3127] v
o240 j0.0689__[1.0000 0276 _|33.08] v
[f Seatioes - lo270 E 0.0566__|1.0000 00255 3057 <
[overall 8.0% 35.8% [0.000 0.0000 o000 Jooo [+
Viewer Controls £
| Chart | cn
o Depth Measured
| Raset m oegr(my "
1 0500 |0.6000 |0.300 SNR Threshold variation
2 |422PM[3.000 06  [0.500 06000 |0.300 [SNR Threshold Variation
3 [4:24PM[4000 06  [0.500 06000 |0.300 [Boundary Interference, SNR Threshold Variation
4_[429PM[5000 |06 700 |0.6000 [0.420 [SNR Threshold variation
6 [4:36PM[7.000 |06 750 _|0.6000 |0.450 [SNR Threshold Varition
7 |4:38PM] X 600 360 High Stn % Discharge
a8 4:39 PM 600 ). Large SNR Variation, High Stn % Dischar
9 [4ALPM 500 h Stn 8 Dischan
10_|4:43PM 400 e > QC,High Stn % Dischar,
11 |4:45 PM| h Sty %% Dischary




File Information 2
File name We_20220518-124345.f¢
Istart date and time 5/18/2022 12:32PM B
K .  —
Discharge Measurement Summary |
‘Start location longitude o
. . No changes were made to this file
Data collection mode Discharge Quality control warnings
System Information ¥
Diseharge Summary 2 | Supplemental data summary
Istart time 5/18/2022 12:33 PM  End time S/18/2022 12:43 PM. Gauge height time  Gauge height (1t) Rated discharge (Tt%/s) Temperature (°F) Saiinity (PSS-78) Gauge height comments
les A o - 18/2022 12:34 PM| 7.610 | ] ] |
IMean depth 0.340 ft Max depth 0.500 ft Measurement results
|Mean velocity 0.1004 ft/s Max velocity L1411 Mean
. Ste Time  LOBON  pppg veoory A Fow o,

|Mean SNR 50 dB Total width 2.500 ft m on ) ) mvs)
[ Mo S 8. 172N [ SSaup 0 |12:33°M0.000  [None o.oso3  Jo.oooo |o.0000 Jo.0o | v
[Wetted Perimeter 2,849 f Total discharge  0.0853 fe'/s 1 123apMos00 0.6 1.0000 [0.0503  [0.2500 [0.0126 [14.74] 4

~ 2 |12:36pM1000 o6 10000 J0.1238  [0.2000 [0.0248 [29.02 4
Lo 3 |12e0eMiso0  Jos 10000 01072 Jo.2500 |0.0268 [31.43] &
category 150 WE 4 |12:41pM2000 06 1.0000_[0.1411___[0.1500 [0.0212_[24.82] 4
\Accuracy 1.0% 1.0% 5 [12:43 PM[2.500 None j.1411__ Jo.oooo Jo.oo00 Jo.o0 [+
Depth 0.8% 19.2% Quality eontrol warnings
Velocity 1.3% 21.4%

Location Depth Measured

nct o - Stz Time . Menod U dspeptn p TR wamings
{Method 3.9% 1 [1234pM[0.500 |06 |0.500 |06000 [0.300 [tigh Stn % Discharge|
5 21236 PM[1.000 0400 _[0.6000 |0.240 High Stn % Discharge|
r b 3 [12:40 PM|1.500 0.500 |0.6000 |0.300
[Ovenall 10.4% 7™ 4 [12:41 PM]2.000 0300 |0.6000 |0.180 High 5tn % Dischar

Figure 8 Discharge Measurement Summary WC-1




L . . Water Dissolved Specific -
Monlt_ormg Mor_utormg Date Time Field Temperature |Oxygen (DO)| pH | Conductance Turbidity Notes
Location ID| Location Name Crew o (NTU)
(°C) (mg/L) (mS/cm)
. Autosampler collected T1 on 5/2 @ 20:15 at
URC-2 | Upper Rock Creek| 5/3/2022 | 12:12 NH * * 7.93 255 1000 16.4, peak at 20-30 at 16.45
Little River ) Autosampler collected T1 on 5/2 @ 18:45 at
TE-1 Tributary 5/3/2022 | 13:43 NH * * 7.70 259 901 15.54, peak at 15.74 at 19:15

Table 5 First Stormwater Field Data Form Where the Asterisk Denotes a Sample from an Autosampler

Monitoring | Monitoring Location | Nitrate and Kjeldahl Phosphorus| Total Suspended
Location ID Name Nitrite (mg/L)|Nitrogen (mg/L) (mg/L) Solids (mg/L)
URC-2 Upper Rock Creek 0.27 17.3 3.95 7560
TE-1 Litle River Tributary <0.05 3.72 0.656 647
Table 6 First Stormwater Laboratory Analysis Summary

Monitoring | Monitoring Location | Discharge | Stream Stage

Location ID Name (cfs) (ft)

URC-2 Upper Rock Creek 131.00 16.40

TE-1 Little River Tributary 267.20 15.54

Table 7 First Stormwater Station Discharge Summary

All rated stream discharges are provisional and subject to change.




o . . Water Dissolved Specific -
Monlt.ormg Morytormg Date Time Field Temperature |Oxygen (DO)| pH Conductance Turbidity Notes
Location ID| Location Name Crew o (NTU)
(°C) (mg/L) (mS/cm)
Used RP3, RP4 also over water; took two flow
CC-1 Clear Creek 5/24/2022 | 10:17 NH 16.0 7.31 7.48 557 75 measurements; DCP not working but stage
rising while at site (21.08, 21.12, 21.17)
Took flow, stage rising while at site, 18.98
upp-1 | UpperDawBlue | o000 | 11:47 | NH 17.2 8.38 7.54 195 1000 | after flow; some med debris present; DCP
Creek 18.1 at arrival- may have been clogged
Lower Dave Blue
LDB-1 - 5/24/2022 | 12:50 | NH 16.0 7.72 7.75 568 228 17.38 after flow
URC-2 | Upper Rock Creek | 5/24/2022 | 13:29 NH 17.7 8.29 7.63 234 411 13.56 after flow
. . X Autosampler collected T1 at 17.84, peak at
TG-1 Little River 5/24/2022 | 530 | LP * * * * 529 e o
. . X Autosampler collected T2 at 19.43, peak at
T6-1 Little River 5/24/2022 | 6:00 | LP * * * * 641 Jocted 122t
TE-1 Little River 5/24/2022 | 10:17 | LP 17.3 8.33 8.03 165 217 13.6 tapedown, flow taken
Tributary
WC-1 Woodcrest Creek | 5/24/2022 | 11:21 LP 17.6 8.69 7.73 199 161 13.18 tapedown, flow taken
LRC-1 Lower Rock Creek | 5/24/2022 | 12:00 LP N/A N/A N/A N/A 585 14.77 tapedown, flow taken; no sonde data
sw-o1 | S “aotir oufall | ¢o42022 | 10:13 | cH 17.5 8.45 8.06 139 484
sw-02 | SO “aot;r outal | oo 42002 | 10:45 | cH 185 8.51 7.72 210 34
sw-03 | ““aot:r outal | oo 42002 | 11:08 | cH 17.8 8.54 7.82 104 134
sw-04 | ““aotzr outial | oo 42002 | 11:32 | cH 17.3 8.96 8.01 196 235
sw-05 | S “aotgr outall| o oa2002 | 12:02 | cH 17.2 8.04 7.68 354 53
sw-06 | > “aotgr outfall| o oa2022 | 13:25 | cH 17.0 5.01 8.15 332 26 Pond was very full but had o flow in it
sw-07 | S “aot?r outfall| o oa0022 | 12552 | cH 19.4 6.40 8.06 294 29

Table 8 Second Stormwater Field Data Form Where the Asterisk Denotes a Sample from an Autosampler




Monitoring | Monitoring Location Nitrate and Kjeldahl Phosphorus| Total Suspended
Location ID Name Nitrite (mg/L) [Nitrogen (mg/L) (mg/L) Solids (mg/L)
CC-1 Clear Creek 0.17 0.57 0.100 40.0
LDB-1 Lower Dave Blue Creek 0.29 0.95 0.225 144
UDB-1 Upper Dave Blue Creek 0.39 1.72 0.739 640
URC-2 Upper Rock Creek 0.33 1.73 0.392 312
LRC-1 Lower Rock Creek 0.37 1.76 0.401 488
TE-1 Little River Tributary 0.42 1.11 0.353 252
TG-1 Little River 0.36 1.65 0.680 647
TG-1 Little River 0.34 1.64 0.651 957
WC-1 Woodcrest Creek 0.43 1.27 0.398 178
SW-01 Stormwater Outfall 01 0.30 1.11 0.323 359
SW-02 Stormwater Qutfall 02 0.28 1.16 0.238 52.0
SW-03 Stormwater Qutfall 03 0.36 1.30 0.564 158
SW-04 Stormwater Outfall 04 0.35 1.12 0.281 122
SW-05 Stormwater Outfall 05 0.57 1.14 0.238 40.0
SW-06 Stormwater Outfall 06 0.14 0.89 0.089 20.0
SW-07 Stormwater Qutfall 07 0.16 0.81 0.091 21.0

Table 9 Second Stormwater Laboratory Analysis Summary
Monitoring Nitrate and Kjeldahl Phosphorus | Total Suspended

Location Name | Nitrite (mg/L) [Nitrogen (mg/L) (mg/L) Solids (mg/L)
Field Blank <0.05 <0.10 <0.010 <5.0
Duplicate 0.17 0.55 0.099 37.0
Duplicate RPD 0% 3.57% 1.01% 7.79%

Table 10 Second Stormwater QA/QC Data

Monitoring | Monitoring Location | Discharge | Stream Stage

Location ID Name (cfs) (ft)
CC-1 Clear Creek 2.46 21.08
CC-1 Clear Creek 2.74 21.12
LDB-1 Lower Dave Blue Creek 83.96 17.42
UDB-1 Upper Dave Blue Creek 87.13 18.90
URC-2 Upper Rock Creek 54.38 13.72
LRC-1 Lower Rock Creek 355 14.77
TE-1 Little River Tributary 70 13.60
WC-1 Woodcrest Creek 375 13.18
TG-1 Little River 515 17.84
TG-1 Little River 725 19.43

Table 11 Second Stormwater Station Discharge Summary
All rated stream discharges are provisional and subject to change.




File Information ®

File name Clear Creek_20220524.ft
[Start date and time 5/24/2022 8:53 AM :
- Save PDF of summary
iy Discharge Measurement Summary
‘Start location longitude -97.265 e &
— b No changes were made to this file
Data collection mode Discharge Quality control warnings
System Information ¥
2
Disch 5 a Supplemental data summary
keart time 5/24/2022 8:54 AM  End time 5/24/2022 9:06 AM Gauge hesght time Mmﬂl){wmm’/sjl W(‘\f}l sawyr.nss-m‘ Gauge height comments
124/2022 9:07 AM| 21.080
i N e - 5/24/2022 9:13 AM[21.120 [ [ [ |
Mean depth 0.725 # Max depth 1.000 f N
[Mean velocity 0.8478 fu/s Max velocity 1.2860 fu's e
Mean SNR 55 d8 Total width 4.000 ft Location Depth Measured veboty comecti M7 uney  Aow
S# Time Method %6Depth Samples Vvielooty
Mean temp 61.700 °F Total area 2.9000 o2 () ) Depth () s) o g R %) B
Wetted Perimeter  4.305 ft Total discharge  2.4587 ft'/s 0 |s:54 aMjo.000 lo.400 1.0000 |o4946  J0.1000 Jo.odos [ao1 |+
1 500 06 [0.650 1.0000 [0.4946 03250 0.1607 6.54 | v
it e taly # || 2 Jeseamjtoo0 Jos o700 1.0000 [0.7038 _ |0.3500 [0.2463 [10.02] +
Category 150 IVE 3 |8:57 amf1.500 0.6 0.700 1.0000__[0.8546 lo.3s00  [o.2991 |12.17] v
O 1.0% 1.0% 4 [8:59 am[2.000 0.6 1.000 1.0000 [1.2478  Jo.5000 [0.6239 [25.38] v
5 [s:01 AM[2.500 06 [1.000 1.0000 [1.2860  [0.5000 [0.6430 [26.15] v
» i - 6 |o:03AM[3000  Jo6  [0.800 1.0000 [0.8755  [0.4000 [0.3502 [14.24] +
[Melocity L .9% 7__|5:05 AM[3.500 06 [0.600 1.0000 [0.2251 _ [0.3000 [0.0687 |2.80 |
Width 0.2% 0.2% 8 |5:06 AM4.000  |None [0.300 1.0000 [0.2251  J0.0750 [0.0172 Jo.70 |+
[Hathod - Quality control warnings &
# Stations 5.8%
Overall 6.9% 7.6% m | o
Vi Conrse . 5o 70006000500 i e D
: Chart size | Chart size | [2.000 000 [0.6000 |0.600 [High Stn %
| Reset | 500 X 000 0.6000 |0.600 [High St % Discharge:
6 [9:03AM[3.000 0.6  |0.800 |0.6000 |0.480 |Large SNR Variation,Standard Error > QC,High Stn % Dischar
7 |9:05AM[3.500 0.6 |0.600 |0.6000 |0.360 JLarge SNR Variation

Figure 9 Stormwater Discharge Measurement Summary CC-1 First Measurement

File Information 2
File name Clear Creek_20220524_2.ft
Start date and time 5/24/2022 9:14 AM . - -
e s Discharge Measurement Summary -Save POF.of summary.—
Start location longitude -97.265 Sy G a
elomitions Clon No changes were made to this file
Data collection mode Discharge Quality control warnings
System Information ¥
Disch s 2 Supplemental data summary £
lseart time 5/24/2022 9:15AM End time 5/24/2022 9:23 AM MMM’ &wehm(n)l Rated discharge (t%/s) Temperature (°F) suny(ﬁss—m)lawemm
5/24/2022 9:23 AM|21.120

! Sotioms 2 b b5 | 57242022 9:30 AM]21.170 ] I I [
Mean depth 0.778 Max depth 1.100 ft -
|Mean velocity 0.8803 fus Max velocity 1.4720 fus
Mean SNR 59 d8 Total width 4.000 ft comecti M a3 Fiow %e
Mean temp 61.700 °F Total area 31125 fo s ) (Y
Wetted Perimeter  4.292 ft Total discharge  2.7398 ft'/s 0.0224  Jo.1125 0.0025 Jo.09 | v

0.0224 _ Jo.3500 0.0078 0.2 [~
Dlschusge Unoriaiety 2 5757 Jo.3750_[0.2159 [7.88 |+
Category 150 e 1.0297 04500 [0.4633 [16.91] v
Accuracy 1.0% 1.0% 14720 J0.5500 |0.809 [29.55| v

14015 0.5000 [0.7008 [25.58] v

’ v o 1.0215  [0.4000 J0.4086 [14.91] v
Velocity 1.3% 5.7% 0.3501 03000 J0.1050 [3.83 [ v
Width 0.2% 0.2% 03501 Jo.0750 [0.0263 J0.96 [ v
Method 3.5% 2
# Stations 5.8%
Overall 7.0% 7.5%
Viewer Controls 2
f d Error > QC, Stn % Discharg
Chart size Chart size Stn % Discharn
! d Esror > QC,High Stn 9% Discharge]
d Eror > QC,High Stn % Dischar

Figure 10 Stormwater Discharge Measurement Summary CC-1 Second Measurement



Station Num ber:
Station Name: LDB

Meas. Mo: 1
Date: 05/24/2022

Party: Scd ndh
Boat/M otor:
Gage Height: 17.42 1

Width: 43.8 #
Area: 140 =
G.H.Change: 0.000

Processed by
Mean Velodty: 0.600 ft's
Dischange: 24.0 /s

Area Method: Avg. Courze
Mav. Method: Bottom Track
MagWar Method Mone (0.00°)
Depth: Composite (BT)
Discharge Method: None

% Correction: 0.00

ADCP Depth: 0.270 #
Shore Ens.:10

Bottom Est: Power (0.1657)
Top Est: Power (0.1667)

Index Vel 0.00 'z Rating Meo.: 1
AdjMean Vel 0.00 f's  Cm Rating: U
Rated Area: 0.000 2 Diff: 0.000%
Control1: Unspecified
Control2: Unspecified
Control3: Unspecified

[~ Screening Thresholds:
BT 3-Beam Solution: YES
WT 3-Beam Solution: ¥ES
BT Emor\Vel: 3.28 /s
WT Error Vel 32.81 ft's
BT Up Wel.: 32.81 /s
WT UpWel: 32.81 itls
Uze Weighted Mean Depth: YES

Max Vel 3.27 /s
Max Depth: 5.45 #
Mean Depth: 3.21 #
% Meas.: 45.03
Water Temp.: None
ADCP Temp.: 61.4 °F

ADCP:
Type/Freq.: RiverRay /0 kHz
Serial # 645654 Firmware: 44.16

Bin Size: 50 cm Blank: 50 cm
BT Mode: O BT Pings: 1
WT Mode: 1 WT Pings: 1
WA 170

Performed Diag. Test; NO
Performed Moving Bed Test: NO
Performed Com pass Calibration: MO
M eas. Location:

Ewvaluation: NO

Project Mame: LDBOS242022_1.mmt
Software: 2.23.00.02

Edge Distanoe Discharge o Time Mean Vel % Bad
Tra [ s : g _ Wigth| Ares _ _
L R Top |Middle | Botiom| Left | Right | Total Start | End | Boat | Water | Ens.|Bins
wolA T 4 208 234 421 213 168 1.87 804 53 163 o128 | o130 | a2 [T ETRE
w1l 7 4 132 1.3 1.3 173 1.60 215 818 41 1 0130 | 0132 | 0dd o.ei 13 a
mz(R| 7 4 153 200 12 17.4 130 205 B0 45 148 0132 | 33 | 040 057 25 a
a3l T 4 174 181 383 157 in 1.55 T8 42 113 013 | MAs | 035 058 F0 a
4Rl 7 4 162 188 387 188 1.84 1.48 818 431 132 0135 | MA7 | 038 082 20 a
c 7 4 157 2140 428 182 145 228 86.8 42 14 0Mar | mae | 038 085 18 a
00s (L
mos|r| 7 4 135 208 418 10.4 148 145 [T 43 138 o138 | o140 | 043 081 15 |0
wriLl 7 4 151 202 421 182 104 1.81 854 43 130 0140 | o2 | 030 o.ei 18 a
Mean| 7 4 el ik 412 184 273 184 o 4 40 Totg] | ™14 | 03 osd Fil 4]
SDee | ¢ a M 155 145 168 0 0313 iM 38 T o il
SO | i [y 151%| T8% 8% L% BWie | 1T | 48% 7% | T8% 18% Ey ]

Figure 11 Stormwater Discharge Measurement Summary LDB-1




Station Mum ber:
Station Mame: Udb

Meas. No: 1
Date: 05/24/2022

Party. Scd ndh
Boat/M otor:
Gage Height: 13.90

Width: 25.7 &
Area; 370 2
G.H.Change: 0.000 f

Processed by
MeanVelodty 2.39 /s
Dischange: 87.1 it¥'s

Area Method: Avg. Course
Mav. Method: Bottom Track
MagWvar Method Mone (0.00°)
Depth: Composite (BT)
Discharge Method: Mone

% Correction: 0.00

ADCP Depth: 0.270 1
Shore Ens.: 10

Bottom Est: Power (0.1657)
Top Est: Power (0.1667)

Index Vel 0.00 'z Rating Mao.: 1
AdjMean Vel 0.00 /= Cm Rating: U
Rated Area: 0.000 = Diff: 0.000%
Control1: Unspec fied
Control2: Unspecfied
Control3: Unspecfied

" Screening Thresholds:
BT 3-Beam Solution: YES

WT 3-Beam Solution: ¥ES

BT EmorVel: 3.28 /s

WT Error Vel.: 32.81 /s

BT Up Wel: 3281 /s

WT UpWel: 3281 t's

Usze Weighted Mean Depth: WES

Max Vel 5.44 fi's
Max Depth: 1.88 &
Mean Depth: 1.44 #
% Meas.: 15.53
Water Temp.: Mone
ADCP Temp.: 82.7 °F

ADCP:
TypeiFreq.: RiverRay /0 kHz
Serial # 645654 Firmware: 44.16

Bin Size: 50 cm Blank: 50 cm
BT Mode: O BT Pings: 1
WT Mode: 1 WT Pings: 1
W 170

Performed Diag. Test: NO
Performed Moving Bed Test: NO

Performed Compass Calibration: “ES  Ewaluation: "ES

M eas. Location:

Project Hame: UDBOS242022_1.mmt
Software: 2.23.00.02

Tr Edge Distanoe e : Discharge : Width | Ares Time r-.‘esln‘u.fEI. % EE:I.
L R Top |[Middle | Botiom| Left | Right | Totsl Start | End | Bost | Water [Ens.|Bins

L] « 5 184 5.7 148 145 583 875 a2y EXl FT] 0023 | oo2¢ | 0as 210 |71 [o
2R 2 5 148 550 172 178 100 B.40 102 n 40 0025 | 0028 | 043 253 i a
4R 2 5 115 a3 108 122 £03 837 goe 28 40 0028 | 0020 | 038 174 57 a
sl 2 3 138 618 182 185 £ 6.00 110 k1 41 0028 | 0030 | 035 2r 50 a
s (Rl 2 3 151 £8.1 150 143 A83 483 838 o 40 003 | 0033 | 028 218 il a
mels 2 3 172 2318 108 108 664 a4y 873 20 28 0036 | 0037 | 025 242 78 a
pog L] 2 5 171 £1.8 13.0 128 B 815 811 El 27 0037 | o049 | o2 o7 |52 [e
Mean | 3 4 154 | 480 144 a4 [4m |73 | @1 | B | [Jotg| Ws| e [ zm (& o
SDee | 1 1 M 103 R () 250 147 200 158 40 [ ey 043

SDM | 3E% | 58 | 153%| 4% prirg 1% | W | 1% | 175% | 157 1E2% MER | 16

Figure 12 Stormwater Discharge Measurement Summary UDB-1




Station HNumber:
Station Mame: URC

Meas Mo: 1
Date: 05/242022

Party. scd ndh
BoatMotor.
Gage Height: 13.72 #

Width: 19.4
Area: 525 f*
G .H.Change: 0.000 ft

Processed by
Mean Velodty: 1.06 ft's
Discharge: 54.4 f3s

Area Method: Avg. Course
MNav. Method: Bottom Track
MagVvar Method: Mone (0.00%)
Depth: Com posgite (BT}
Discharge Method: Mone

% Correction: 0.00

ADCP Depth: 0270 f
Shore Ens..10

Bottom E st Power (0.1867)
Top Est: Power (0.1667)

Index Vel.: 0.00 'z Fating Mo.: 1
AdjMean Vel 0.00 f's  Cm Rating: U
Rated Area: 0.000 f= Diff.: 0.000%

Control1: Unspecified
ControlZ: Unspecified
Control3: Unspecified

reoreening Thresholds:
BT 3-Beam Solution: YES

WT 3-Beam Solution: YES

BT Ermorvel: 3.28 ft's

WT Ermor Vel 32.81 ft/s

BT Up Vel.: 3281 f's

WT Up Vel 3281 ftis

Use Weighted M ean Depth: %¥ES

Max. Vel: 2.84 'z
Max. Depth: 3.99 fi
Mean Depth: 2.76 #
% Meas: 35.85
WaterTemp.: None
ADCP Temp.. 83.4°F

ADCP:
TypefFreq.: RiverRay/ 0 kHz
Serial # 645554 Firmware: 4418

Bin Size: 50 cm Blank: 50 cm
BT Mode: 0 BT Pings: 1
WT Mode: 1 WT Pings: 1
WY 170

Performed Diag. Test: NO
Performed M oving Bed Test: NO

Performed Compass Calibration: NO

Meas. Location:

E valuation; MO

Project Mame: unz 05242022 (redo)_1
Software: 2.23.00.02

T4 Edge Distance S Discharge Width | Area Time Mean Vel % Bad
L R Top |Middle |Bottom| Left Right | Total Start | End | Boat [Water |Ens | Bins

aaf gl 2 2 T2 177 232 130 247 1.80 382 14 42 0230 | 0250 | 048 1.38 53 a
poz|L| 2 2 77 18.4 212 123 1.62 208 338 23 80 0230 | 0251 | 088 080 33 a
aaz|R| 2 2 T 148 202 104 275 213 .3 14 £3 0251 | 0252 | 0 1.18 32 |0
pos|r| 2 2 ar 140 204 11.8 275 184 5.7 18 £7 0253 | 0254 | 045 100 B0 |0
aos|L| 2 2 og 200 247 155 1.73 237 842 25 8o 0234 | 0255 | 052 [E: 58 a
aos|Ll 2 2 a0 143 203 0.4 1.13 288 £8.1 24 33 0258 | 0257 | 058 087 58 a
Mean | 2 z T 183 217 121 T I IETEE 3 [Totgl| veer | ese | 1 |58 e
SDew | © 1] 10 27 184 10 0ETE a2z 590 32 105 o1z o

SDIM | 2k 0. 128%) 133% | 85% 173% | 328% | 148% | 108% | 268% | 2009 5% | 158

Figure 13 Stormwater Discharge Measurement Summary URC-2




Tirme Series Data Report
Manthly Hydrograph Junl,202% | 1ofl

PerindSelected: 2022-05-01 00:00 - 2022-05-31 2353 UTC Offs et: -06:00
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Figure 14 Monthly Hydrograph TG-1

Tirne Series Data Report
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Figure 15 Monthly Hydrograph TE-1



Tirme Series Data Report
Muonthly Hydrograph Jun1,202%|1o0fl
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Figure 16 Monthly Hydrograph WC-1

Titne Series Data Repart
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Figure 17 Monthly Hydrograph URC-2



Tirme Series Data Report
Manthly Hydrograph Junl,202% | 1ofl
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Figure 18 Monthly Hydrograph LRC-1

Tirne Series Data Report
Wanthly Hydrograph Junl, 2022 | 1ofl
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Figure 19 Monthly Hydrograph LDB-1



Tirne Series Data Report
Wanthly Hydrograph
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Figure 20 Monthly Hydrograph CC-1
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Figure 21 Monthly Hydrograph UDB-1
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MESOMNET CLIMATOLOGICAL DATA SUMMARY May 2822 Time Zone: Midnight-Midnight CST
(NEMN) Norman Nearest City: 2.1 NW MNorman County: Cleveland
Latitude: 35-14-89 Longitude: 97-27-53 Elevation: 1171 feet
TEMPERATURE ( °F ) | DEG DAYS | HUMIDITY (%) | RAIN | PRESSURE (in)| WIND SPEED (mph)| SOLAR | 4" SOIL TEMPERATURES
DAY max MIN AVG DEWPT | HDD CDD | MAX MIN AVG | (in) STN  MSL | DIR AVG  MAX | (m3/m?) 500 BARE MAX MIN
1 78 48 6£5.8 4B8.7 2 8 93 34 55 2,28 28.73 29.98 ESE 7.7 25.7 28.63 83.2 67.8 74 61
2 58 49 p4.8 59.8 a 8 99 68 &7 2.34 28.52 29.76 5E 12,1 47.2 5.36 63.6 66.5 71 64
3 68 45 52.4 44,5 12 8 86 61 75 2,28 28.75% 29.99 MNW  18.8 27.8 17.87 a8.4 61.9 67 58
4 6% 5% 59.9 58.1 5 8 98 Y& 94 1.41 26.685 29.39 E 7.7 39.9 6.686 61.2 62.1 65 55
5 64 58 59,3 55.4 & 8 98 68 B8 2.61 28.61 29.85 Tl 1a.3 29.8 o.,2e 61.7 62.9 65 61
[ 76 47 61.9 51.1 3 8 94 42 7a 2,28 28.64 29,89 Tl 5.6 14.1 27.56 62.8 64.5 74 56
7 82 5t 71.8 &2.4 a 4 92 63 75 o.08 28.51 29.75 SE 11.8 3@.8 25.23 65.4 67.8 74 6l
3 91 73 Bl.3 7a.2 a 17 99 51 7@ 2,28 28.32 29.55 55E 15.8 33.7 26.51 69.7 72.8 78 69
9 e 74 B1.7 7l.e@ a 17 81 55 7@ 2,28 28.42 29.66 5 14.8 38.9 26.19 72.8 74.3 79 7e
12 88 7% Bl.1 7z.@ a 17 34 B4 74 2,28 28.68 29.93 5 1z2.6 29.4 22.42 73.3 75.8 81 72
11 88 67 7T77.9 66.8 a 13 87 45 7@ 2,28 28.78 38.83 55E l1a.4 32.4 24.41 73.4 77.3 85 71
12 @ va 79.1 &4.9 a 15 91 33 /4 8.98 28.67 29.92 5 11.8 28.6 28.48 73.5 79.2 87 72
13 85 7@ 7Te.B 6H7.8 a 13 87 58 72 2,28 28.62 29.87 ESE 5.9 21.4 22.82 73.9 79.8 88 74
14 59 64 7T3.7 bB4.6 a 12 95 42 B4 2,28 28.68 29.92 55E 5.5 24.3 26.57 74.3 1.1 oe 73
15 93 67 79.3 65.8 a 15 33 34 B4 2,28 28.65 29.89 5 .5 32.4 27.13 75.8 82.5 o1 76
16 52% g@*® J2.5% £@.6% a*  g* 92% 49% pE* ©,88% 28.75% 29,.99% ESE* 7.@% 17.8% M& 74,7+ B1.5% Bg¥ 73%
17 8% 89 78.1 63.5 a 14 86 38 63 @, 2e 26.682 29.36 55 11.3 31.9 22,34 74,2 88,2 a8 75
18 89 73 B8.5 66.8 a 16 33 48 B4 2,28 28.56 29.88 E 8.6 27.3 25.78 75.8 B2.4 oe 76
19 oe 67 B88.3 65.3 a 14 34 47 Bl 2,28 28.37 29.88 5 11.3 32.3 26.87 75.6 83.8 oe 76
20 85 7@ 73.8 62.6 a 13 79 45 0@ 8.2a 28.32 29.56 5 12.4 31.7 22.49 75.3 82.5 23 78
21 78 55 e8.8 438.1 3 8 38 58 B4 2,28 28.75% 38.88 MMNE 17.3 34.7 9.62 78.9 75.1 81 71
22 68 49 G53.8 48.8 7 8 72 37 52 2,28 28,81 38,27 MNE 11.8 2&.5 24.58 67.8 71.1 77 1
23 59 53 55.5% 52.7 =] 8 98 71 91 8.75 28.83 38.88 E 7.4 22.7 2.32 85.9 66.1 7e 63
24 64 59 g1.5 68.8 4 8 98 88 85 1.44 28.55 29.79 5E 5.8 25.2 3.3 84,9 64.3 1 63
25 5% 53 55.3 52.5 9 a8 97 82 91 8,84 268,54 29,78 W la.e 23.7 6.48 63.8 62.9 oa 61
28 76 52 63.6 49.8 1 8 91 35 B4 2,28 28.67 29.91 Tl 1z2.3 38.9 28.88 a4, 2 65.1 72 55
27 84 5@ 7Fa@,2 52.5 a 2 96 33 58 2,28 28.74 29,99 55E 4.6 17.5 29.66 85.7 67.7 76 58
28 87 66 77.5 61.3 g 11 71 46 G5B o.0a 28.51 29.75 S5E 13.2 35.2 24 .88 68.6 69.7 75 bd
29 87 74 Bl.1 65.3 a 16 69 58 59 2,28 28.36 29.59 5 14.3 34.4 27.45 71.1 73.3 79 63
38 86 71 78.9 66.2 a 14 79 55 8BS 2,28 28.43 29,87 55E 14.1 35.7 23.21 72.1 76.1 83 7e
31 86 74 7T9.8 p9.1 a 15 81 53 7@ 8,28 28.59 29.83 5 1a.9 31.2 15.77 72.7 77.9 82 74
&@* §1* 71.8* 59 9% <- Monthly Averages -» 28.61* 29.85% 5 * 18.5% 47 .2% 20.45% 69.2* 7T2.8*% 79* p7*
Temperature - Highest: 93% Degree Days - Total HODOD: 62% Humber of Days With: .
Lowest: AR* Total COD: 241% Tmax = 98: 5% Rainfall = @8.@1 inch: &%
Tmax 2 32: 8% Rainfall = 8.18 inch: &%
Rainfall: Monthly Total: 7.3%* in.| Humidity - Highest: 99% Tmin = 32: @* Avg Wind Speed > 10 mph: 28%
Gregtest 24 Hr: 2.34* in. Lowest: 38*% Tmin < @: o Max Wind Speed = 3@ mph: 15%

© 1993-2@22 Oklahoma Climatological Survey and the Oklahoma Mesonet
Figure 22 May Mesonet Data

* Denotes incomplete record




Lake Thunderbird TMDL Monitoring Plan Implementation:
Sample Year (SY) 2022- June Report

the water agency

SY-2022 Monthly Report



Lake Thunderbird TMDL Monitoring Plan Implementation:

June 2022 Monitoring Report

Oklahoma Water Resources Board

Water Quality Programs Division

Monitoring and Assessment Section

3800 N. Classen, Oklahoma City, Oklahoma 73118
405-530-8800

Contact

Sarah Dexter, Project Leader, sarah.dexter@owrb.ok.gov

Lance Phillips, Streams Program Manager, lance.phillips@owrb.ok.gov
Bill Cauthron, Monitoring Coordinator, bill.cauthron@owrb.ok.gov
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SUMMARY OF JUNE WATER QUALITY SAMPLING

Sampling for June 2022 consisted of two sampling events. The first collection occurred during
high flow conditions on the eighth, where water samples were collected via autosampler at two
locations. Mesonet data shows 1.84 inches of precipitation on the eighth, 1.59 inches of
precipitation in the 72 hours prior to sampling, and 0.03 inches of precipitation in the 72 hours
after the sampling event. The second collection occurred during base flow conditions on the
thirteenth. Water samples were collected at nine locations and discharge was measured at six
locations. Samples were not collected at JB-1 due to construction activity. Mesonet shows no
precipitation on the thirteenth, 0.03 inches of precipitation in the 72 hours prior to sampling, and
no precipitation in the 72 hours after the sampling event. The total rainfall amount in Norman for
the month of June was 5.39 inches. All water level gauges were operational for the month, except
for JB-1 due to road construction. The gauge at LT-1 was removed in 2018 as a result of
equipment malfunction. The equipment has not been replaced due to intermittent streamflow and
dry conditions. Furthermore, this station is being reviewed for a possible location change.

RESULTS

Figure 1 Monitoring Station Map



Water

Dissolved

Specific

Monitori Monitori . i idi
n .or|ng or.n orng Date Time Field Temperature [Oxygen (DO)| pH Conductance Turbidity Notes
Location ID| Location Name Crew o (NTU)
(°C) (mg/L) (mS/cm)
CC-1 Clear Creek 6/13/2022 | 10:44 NH 23.4 7.45 8.10 705 16 aquatic vegetation common
JB-1 Jim Blue Creek | 6/13/2022 | 11:00 NH N/A N/A N/A N/A N/A construction ongoing, did not sample
LDB-1 Lowerc'?:(‘a’lf Blue | 61132002 | 11:31 | NH 26.6 8.19 8.37 723 12 very low flow
LRC-1 Lower Rock Creek | 6/13/2022 | 13:00 NH 26.9 7.42 8.31 659 12 normal looking conditions
LT-1 Lake Laterals 6/13/2022 | 13:52 NH 29.1 3.62 8.27 531 12 very little visual flow
TE-1 Litde River 6/14/2022 | 820 | NH 23.4 4.01 7.91 868 9 beaver dam present upstream
Tributary
TG-1 Little River 6/14/2022 | 11:24 | NH 25.9 7.15 8.22 930 4 low /normal °°“d“‘p°r2;§[“a” floating debris
UDB-1 Upperc?:;’lf Blue | 61132002 | 921 | NH 23.6 7.07 8.27 857 ) orfice clear
URC-2 Upper Rock Creek | 6/13/2022 | 14:30 NH 26.3 6.50 8.58 646 49 normal looking conditions
WC-1 Woodcrest Creek | 6/14/2022 | 9:16 NH 23.7 5.73 8.04 979 10 low stage

Table 1 Field Data Form




Table 3 QA/QC Data

Monitoring | Monitoring Location Nitrate and Kjeldahl Phosphorus| Total Suspended
Location ID Name Nitrite (mg/L) [Nitrogen (mg/L) (mgl/L) Solids (mg/L)
CC-1 Clear Creek 0.27 0.53 0.046 10.0
JB-1 Jim Blue Creek N/A N/A N/A N/A
LDB-1 Lower Dave Blue Creek 0.20 0.57 0.058 10.0
LRC-1 Lower Rock Creek 0.20 0.44 0.055 7.0
LT-1 Lake Laterals <0.05 0.71 0.085 12.0
TE-1 Little River Tributary <0.05 0.52 0.058 6.0
TG-1 Little River 0.14 0.38 0.057 <5.0
UDB-1 Upper Dave Blue Creek 0.21 0.29 0.042 6.0
URC-2 Upper Rock Creek 0.17 0.69 0.076 48.0
WC-1 Woodcrest Creek 0.27 0.35 0.100 10.0

Table 2 Laboratory Analysis Summary
Monitoring Nitrate and Kjeldahl Phosphorus | Total Suspended

Location Name | Nitrite (mg/L) [Nitrogen (mg/L) (mg/L) Solids (mg/L)
Field Blank <0.05 <0.10 <0.010 <5.0
Duplicate 0.27 0.54 0.045 10.0
Duplicate RPD 0% 1.87% 2.20% 0%

Quiality assurance/quality control (QA/QC) of the data includes a field blank and duplicate

sample from each collection event and is qualified by the OWRB. Relative Percent Difference
(RPD) of the duplicate sample can be categorized into four levels, where Level 1 likely has no
QA issues and Level 4 has major QA issues and should be used with caution.

Monitoring | Monitoring Location | Discharge | Stream Stage
Location ID Name (cfs) (ft)
CC-1 Clear Creek -0.19 20.44
JB-1 Jim Blue Creek N/A N/A
LDB-1 Lower Dave Blue Creek 75.00 18.07
LRC-1 Lower Rock Creek 1.65 4.59
LT-1 Lake Laterals 0.60 4.57
TE-1 Little River Tributary 0.15 10.84
TG-1 Little River 0.50 8.74
UDB-1 Upper Dave Blue Creek 2.56 17.31
URC-2 Upper Rock Creek 1.18 11.70
WC-1 Woodcrest Creek 0.33 7.40

Table 4 Station Discharge Summary

All rated stream discharges are provisional and subject to change.




File Information A
File name Clear Creek_20220613.ft

Start date and time 6/13/2022 9:58 AM

Start location latitude 35.179

Start location longitude -97.265

Calculations engine FlowTracker2

Data collection mode Discharge

‘System Information

Discharge Summary 2
Start time 6/13/2022 9:59 AW End time 6/13/2022 10:08 AM
# Stations 6 Avg interval 40

Mean depth 0.450 ft Max depth 1.100 ft

IMean velocity -0.1051 ft/s Max velocity -1.9701 fu/s
IMean SNR 48 dB Total width 4.000 ft
IMean temp 74.482 °F Total area 1.8000 fe*
Wetted Perimeter  4.924 ft Total discharge  -0.1891 ft*/s
Discharge Uncertainty A
Category 150 IVE
\Accuracy 1.0% 1.0%

Depth 8.3% 153.8%
Velocity 130.5% 425.7%
|Width 2.9% 2.9%
Method 43.5%

# Stations 9.4%

Overall 138.2% 452.6%

Viewer Controls. A

Discharge Measurement Summary

Summary overview

e POF of suary

No changes were made to this file
Quality control warnings.

Supplemental data summary

Gauge height time ~ Gauge height () mn&nafgem’/s)l Tamrmn{"F)] sm(?s}?a)l@agenegmmmms

6/13/2022 9:59 AM| 9.560

Correcti m Area Flow %Q
on ) my (Y
-1.9701 0.0000 0.0000 [0.00 v
1.0000 |-1.9701  [0.5000 .9850 |520.83 | v
X 1.0000 0.4363 0.3500 [0.1527 |-80.74 | v
3 [10:04 AM|3.000 0.6 0.800 1.0000 |0.7102 0.4000 [0.2841 |-150.20| v
4 |10:05 AM|3.500 0.6 1.100 1.0000 0.6530 0.5500 (03591 »lBﬁ' <
5 [10:08 AM|4.000 [None _0.000 0.6530 0.0000 000 |+
Quality control warnings
Location Depth Measured
St# Time ) Method “CAT deDepth i) Warmings
1 |9:59 AM |2.000 06 |o400 |06000 |0.240 Large SNR Variation, Standard Error > QC,Velocity Angle > QC,High Stn
% Discharge
3 X IStn Spacing > QC
r X water Depth > QC
Water Depth > QC

Figure 2 Discharge Measurement Summary CC-1

File Information £
File name Lower Rock Creek_20220613.ft
Start date and time 6/13/2022 11:46 A s
- Save PDF of summary
= iy Discharge Measurement Summary
Start location longitude 97.336 T
v z No changes were made to this file
Data collection mode Discharge Quality control warnings
Systom Information il ¥
Discharge Summary 2 Supplemental data summary
ot tiso €/13/2022 11:46 AM _End time 6/13/2022 12:17 PM Gauge height time  Gauge height () Rated discharge (R%/s) Temperature (°F) Salintty (PSS-78) Gauge height comments
fi 7, o o 6/13/2022 11:46 AM|12.230 | | |
Mean depth 1.340 f Max depth 2.200 ft Measurement results
Mean velocity 0.0819 fus Max velocity 0.1505 fus Mean
Sz Time Location Method Depth %0epth Measured Samples Vebaty Velocty Area Fow %Q
Mean SNR 40 d8 Total width 15.000 fe ] ™ Depth () ) o g ) )
Mean temp 80.708 °F Total area 20.1000 fe? 0 lo.ooo  |0.0000 Jo.000 lo l0.0000 o.0000 Jo.oo00 Jo.00 | v
Wetted Perimeter  17.448 ft Total discharge  1.6470 f'/s 1 1100 |0.6000 0.660 jo.0161 1.1000 0.0177 [1.08 | 4
il 2 l0.840 E l0.0892 14000 [0.1248_|7.58 | v
Discharge Uncartainty 3 l0.960 00328 v 1.6000_[0.0525 [3.19 | 7
(category 150 VE 4 jo.440 0.0002__ |1 22000 J0.0273_[7.73 | 7
|Accuracy 1.0% 1.0% a_} 10.0824 2.2000 j0.1273 |7.73 | 4
3 lo.0663 22000 Jo1273 [7.73 [V
e 92X Tew 5 12000 [0.0389 2.3 | 4
[Velocity L% "s 3 08000 Jo.0954 [5.79 | 7
Width 0.1% 0.1% 7 20000 (02003 [12.16] 7
R £.0% 7 20000 [0.2003_[12.16] 7
7 20000 (02003 _[12.16] 7
F Stations LN 8 2.0000 [0.1227 [745 | v
Overall 3.9% 13.8% 8 2.0000 J0.1227 745 [ v
3 20000 [0.1954_[11.87 7
Viewer Controls 2|2 ___:ﬂ
[ |2 20000 [0.1954_[11.87 7
| I Ch {| || 10 1.2000 [0.1558 [9.46 | v
—— |
| J

Velooty Ange > QC

2200

Water Depth > QC.Large SNR Variation,SNR Threshold Variation, Velocity
JAngle > QC

2.200

Water Depth > QC,Large SNR Variation, SNR Threshold Variation, velocity
jAngle > QC

4.000 2.200

Water Depth > QC.Large SNR Variation, SNR Threshold Variation, Velocity
>QC

6.000
7.000
7.000

7.000
8.000
8.000

9.000
9.000
10.000

11.000
12.000

13.000

15.000
e

Figure 3 Discharge Measurement Summary LRC-1




File Information ]
File name Little River Tributary E_20220614.ft
Start date and time 6/14/2022 7:28 AM .
: , o Discharge Measurement Summary SR ROR ok s
‘Start location longitude -97.453 Summary overview a
o o z No changes were made to this file
Data collection mode Discharge Quality control warnings
System Inf ¥
Measurement results E
Discharge Summary 2
Mean
Start time 6/14/2022 7:29AM  End time 6/14/2022 7:38 AM Lacation Velooty  Correctt
Sz Time Method %60epth Samples Veloaty
# Seations 10 Avg interval 40 ™ Depth ()
IMean depth 0.222 ft Max depth 0.300 ft
Mean velocity 0.0754 fus Max velocity  0.1513 fus
Mean SNR 44 d8 Total width 9.000 ft
Mean temp 74.395 °F Total area 2.0000 ft*
Wetted Perimeter  9.099 ft Total discharge  0.1508 ft'/s
Discharge Uncertainty 2
[Category 150 IVE
/Accuracy 1.0% 1.0%
Depth 0.6% 17.7%
Velocity 1.2% 19.0%
Width 0.2% 0.2%
Method 3.0% ;
# Stations 5.1% 3
Overall 6.2% 26.0% 4
5 Y High ge
I"""""‘""‘ 21 |6 [7:35AM[6.000 _ [0.6 0300 [0.6000 |0.180 __[High 5tn % Discharge
’ Chart size Chart size- ] 8 |7:37AM[8.000 (0.6 0.200 |0.6000 |0.120 tigh Stn 9% Discharge
Figure 4 Discharge Measurement Summary TE-1
File Information #®
File name Upper Dave Blue Creek_20220613.ft
Start date and time 6/13/2022 8:44 AM .
~Save PDF of summary
N ) Discharge Measurement Summary
Start lacation longitude Summary overview %
[Calaulations snaly Pl No changes were made to this file
Data cellection mode Discharge Quality control warnings
| system Information s |
Measurement results &
Discharge Summary &
Mean
[Start time 6/13/2022 8:45AM End time 6/13/2022 9:04 AM Location Depth Measured vebaty  Comecti Area Fow
£ Time Method %0Depth Samples velocty
# Seations 18 Avg interval 40 @) m Depth () s) oy (MY () %0
Mean depth 0.859 ft Max depth 1.500 ft 0__|s:45 Amjo.000 vone J0.000 Jo.0000 Ecm Io_ l0.0000 .0423 .0000 |0.0000 Jo.00 | v
1 |sasamlioon  Jos 800 |0.6000 |0.480 80 0.0423  [1.0000 Jo.0423 Em o338 w2 |v
- el 02 - i) 2 |sa7ampooo  Jos 1000 Jo.6000 J0.600 80 01217 [1.0000 Jo.1217 10000 Jo.1217 fa76 |+
[Meen SHR 57 & Total widih 17000 ft 3 |s4sAMPooo  Jos (1200 Jo.6000 [0.720 50 02042 [1.0000 |0.2042 12000 [0.2451 [958 [/
Mean temp 74.695 °F Total area 14.6000 f2 4 |B:soAMfoo0 o6 (1300 |0.6000 [0.780 80 02005 [1.0000 [0.2005 13000 J0.2606 |[10.19] v
Wetted Perimeter  17.593 ft Total discharge  2.5580 ft'/s 5 |8:51 AM|5.000 0.6 1.100 _ 10.6000 |0.660 80 10.2940 1.0000 102940 1.1000 [0.3234 |12.64] &
6 |e:52AMjs000 0.6 [1.500  0.6000 |0.900 80 02465 [1.0000 Jo.2465  [1.5000 0.3698 [14.46] v
Discharge Uncertainty & 7 o5 [1.400 J0.6000 [0.840 80 02661 [1.0000 Jo.2661  [1.4000 0.3725 [14.56] v
8 0.6 [1.000  |0.6000 [0.600 80 02542 [1.0000 |0.2542  |1.0000 [0.2542 |9.84 [V
Category 150 vE
0% Lo% 3 0.6 1000 [0.6000 [0.600 |80 01901 [1.0000 Jo.1%01  [1.0000 Jo.1901 [7.43 [+
- : : 06 [0.800  |0.6000 |0.480 80 01663 [1.0000 [0.1663 _ |0.8000 0.1331 |[5.20 | v
[Depth 0.2% L] o6 500 0.6000_[0.480 80 [0.1636 _ [1.0000_[0.1636__ [0.8000 [0.1308 [5.12 |/
Velocity 2.0% 4.3% 12 [9:00 AM[12.000 0.6 .800 __ 0.6000 0.480 80 lo.1107 [1.0000 Jo.1107  Jo.sooo [o.08s6 [3.46 | v
st 0.2% 0.2% 13_|o:02 AM|13.000 0.6 700 j0.6000_|0.420 80 l0.0591__ [1.0000 J0.0551 _ |o.7000 Jo.0414 [162 | v
> 14 |o:03 AM|14.000 |06 600 0.6000 _0.360 Is_u 0.0058_ [1.0000 |-0.0058 |1.2000 |-0.0063 |-0.27]
[Hethed 15 |o-04 AM|17.000 _ |None |0.000  ]0.0000 0.000 o Jo-0000 [0.0058 0.0000 0.0000 [0.00 | /|
# Stations 3.1% e —
loverall 4.6% 5.6% ) i ] i
Lacation Depth Measured
el
Viewer Controls ] St#  Time ) Method " 9%Depth Depth (1) Warnings
| Chi I ch 4 |s:soam|spo0  Jos 1300 o000 |0.780 elocity Angle > QC,High Stn 9% Discharge
| 5 |8:51AM[5.000 |06 |1.100 |0.6000 |0.660 velocity Angle > QC,High Stn % Discharge
L 6 |8:52AM[6.000 |06  |1.500 |0.6000 |0.900 fvelocity Angle > QC,High Stn 9% Discharge
7 |es4am[7.000 |06 1400 |0.6000 |0.840 fvelocity Angle > QC,High Stn 9% Discharge
8 |8:56AM[8.000 |06  |1.000 |0.6000 |0.600 Ivelocity Angle > QC
10 |8:58AM|10.000 0.6 |0.800 |0.6000 | 0.480 fvelocity Angle > QC
11_|8:59AM[11.000 0.6 |0.800 |0.6000 | 0.480 jvelocity Angle > OC
12_|9:00AM[12.000 0.6 |0.800 |0.6000 | 0.480 velocity Angle > OC
14 [9:03AM[14.000 (0.6 |0.600 |0.6000 |0.360 Boundary Interference, Standard Error > QC|
1S _IS:04AMI17.000 _ INone 10.000 _10.0000 10.000 __1Stn Specing > OC

Figure 5 Discharge Measurement Summary UDB-1



Figure 6 Discharge Measurement Summary URC-2

File Information ®
File name Upper Rock Creek_20220613.ft
‘Start date and time 6/13/2022 1:41 PM .
~ Save PDF of summary
) , g Discharge Measurement Summary
[Start location longitude -87.371 Summary overview &
Calmdntion. ey e Neo changes were made to this file
Data collection mode Discharge ‘Quality control warnings
System Information %]
Measurement results &
Discharge Summary S
a ¥ . Mean
Start time 6/13/2022 1:42 PM  End time 6/13/2022 1:59 PM ¢ Time lOG@UON L?;h asepth m{g Samples - m:mf veloaty ?rmaj (?;/;) %Q
# Stations 1 Avg interval 40 )
Mean depth 0.620 ft Max depth 0.900 ft '] jNone  10.000  |0.0000 [0.000 b 10.0000 0.0167 0.0000 10.0000 [0.00 | +
1 0.6 0.500  Jo.6000 J0.300 leo 0.0167 _ [1.0000 0.5000 Jo.0084 J0.71 [~
IMean velocity . 189! velocity
Ll 5 L= s 2 0.6 o700 [o.6000 Jo.420 lso o.o3ss _ [1.0000 o038 [o.7000 Joo271 231 [+
Moan SHR padhd Total widih 10.000 3 o6 Josoo Joeoo0 Joaso  eo 02213 [1.0000 [02213 (08000 Jo.1771 1507 +
Mean temp 79.424 °F Total area 6.2000 2 4 0.6 Jo.so0  [0.6000 [0.480 lso o.os7s  [1.o000 Jo.os7s  [o.8000 Jo.o700 [5.96 [ v
Wetted Parimeter  10.206 ft Total discharge 11751 ft'ss s 0.6 o900 J0.6000 J0.540 8o 03323 [1o000 03323 [0.9000 Jo.2991 [25.45] v
6 0.6 o700 J0.6000 Jo.420 8o 3599 [1.0000 Jo.3599  [0.7000 Jo.2519 [21.44] v
Discharge Uncertainty a 7 0.6 o700 [0.6000 Jo.420 8o 1868 [1.0000 Jo.1868  [0.7000 Jo.1307 [11.13] +
8 1:55 PMIS.000 0.6 10.600 10.2062 1.0000 .2062 L6000 10.53) v
150 IVE -
Ceeneery A o 9 |1:57pMs000  Jos  Jo.500 0.1743 [1.0000 Jo.1743 741 | v
! i 10 [1:59 PM[10.000  [none  J0.000 10.0000 .1743 j0.00 | v
Depth 0.6% 5.4%
Velocity 1.5% 18.8% Quality control warnings 3
Width 0.2% 0.2% S Time LO%W Methad ﬁ;"’ s6Depth Wﬂ"; Warnings
Method 3.1% Depth
2 |1:45 Pm|2.000 06 0700 |0.6000 |0.420 Large SR Variation, SNR Threshold variation|
[¥ Shatiom 4.5 3 |ua7PM[3000 06 0800 |0.6000 |0.480 [velocity Angle > QC High Stn % Discharge
Overall 5.9% 19.6% 4 [1:49 PM[4.000 06 0800 [0.6000 [0.480 [Velocity Angle > QC
pr 5 [1:50 PM[5.000 06 09500 [0.6000 [0.540 [High Stn % Discharge
s 6 |1:52 PM|6.000 06 |0.700 |0.6000 |0.420 High Stn %
| ch I ch || | 7 |usaem[7.000 |06 [0.700 [0.6000 |0.420 [High Stn 5 Discharge
I | 8 1:55 PM| 8.000 0.6 0.600 0.6000 [0.360 Hﬂh Stn % [EI‘WE

File Information E3
File name Woodcrest Creek_20220614.ft
Start date and time 6/14/2022 B:34 AM : i
e i Discharge Measurement Summary ~Save POF.of summary
‘Start location longitude -97.437 Summary overview a
. No changes were made to this file
Data collection mode Discharge Quality control warnings
System Infc ¥
s s a Measurement results R
5 7 Mean
‘Start time 6/14/2022 8:35AM  End time 6/14/2022 8:52 AM Ste Time LOGUON g %60epth Measured Sampk Veboty  Correcti Velacity ﬂl;l R:w %Q
# Stations 10 Avg interval 40 ™ ") ()
Mean depth 0.644 fe Max depth 0.900 ft %%ﬁi
l0.4500 _[0.0397 )
Mean velocity 0.1146 fus Max velocity  0.2559 f/s 3500 To0e7 Tiasd
Mean SNR 46 d8 Total width 4.500 ft 04000 J0.1024 30.80{ ¢
Mean temp 75.142 °F Total area 2.9000 fe2 4000 _|0.0635 |19.u J
Wetted Perimeter  5.315 ft Total discharge  0.3324 ft'/s 000} 4000 _[0.0430 [12.94] v
.3500_|0.0365_[10.98] v
Discharge Uncertainty A . .3000 10.0098 [2.95 | v
.0412__[0.2500 |-0.0103 |-3.10] ¥
Category 150 IVE 1
Accuracy 1.0% 1.0%
Depth 0.7% 5.7% R
Velocity 1.3% 14.1%
Width 0.2% 0.2%
i S 1 |8:35 Am|0.500 0.6 0900 |0.6000 |0.540 [High Stn % Discharge
§ 2 [8:41AM[1.000 |06 |0.700 [0.6000 |0.420 iHigh Stn % Discharge
# Stations 5.1% 3 |8:43 AM[1.500 0.6 ___|0.800_|0.6000 |0.480 iHigh Stn % Discharge
Overall 6.4% 15.2% 4 [8:44AM[2.000 |06 |0.800 |0.6000 |0.480 [High tn % Discharge
= S [8:47AM[2.500 |06 |0.800 |0.6000 |0.480 Threshold Variation,High Stn % Dischar
l Viewer Controls ||| &_Jeas 3000 Jos o700 o000 o420 igh Stn % Discharge

Figure 7 Discharge Measurement Summary WC-1




Monitoring Monitoring Field Water Dissolved SR

Location ID| Location Name Date Time Crew Temperature |Oxygen (DO)| pH Conductance
(°C) (mg/L) (mS/cm)

Turbidity

(NTU) Notes

Collected T1 @ 8:00 at 16.52, peak @ 8:45

. at 17.17; second runoff event on 6/8 should
URC-2 Upper Rock Creek | 6/7/2022 8:00 SD * * 6.87 263 1000 have collected T4 @ 11:00 at 21.06, which

was peak, but only one bottle filled

LDB-1 Lower Dave Blue 6/82022 | 11:15 sD . . 761 167 1000 |Collected T4 @ 11:15 at 21.39, peak @ 11:30
Creek at 21.43

Table 5 Stormwater Field Data Form Where the Asterisk Denotes a Sample from an Autosampler

Monitoring | Monitoring Location | Nitrate and Kjeldahl Phosphorus| Total Suspended
Location ID Name Nitrite (mg/L)|Nitrogen (mg/L) (mg/L) Solids (mg/L)

URC-2 Upper Rock Creek <0.05 3.42 0.915 1440
LDB-1 Lower Dave Blue Creek 0.21 6.51 2.22 5700

Table 6 Stormwater Laboratory Analysis Summary

Monitoring | Monitoring Location | Discharge | Stream Stage
Location ID Name (cfs) (ft)

URC-2 Upper Rock Creek 130.00 16.52
LDB-1 Lower Dave Blue Creek 1550.00 21.39

Table 7 Stormwater Station Discharge Summary

All rated stream discharges are provisional and subject to change.
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Figure 8 Monthly Hydrograph TG-1
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Figure 9 Monthly Hydrograph TE-1
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Figure 10 Monthly Hydrograph WC-1
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Figure 11 Monthly Hydrograph URC-2



Time Series Data Report
Manthly Hydrograph JulS, 2022 | 10f1

FeriodSelected 2022-05-01 00:00- 2022-06-30 2359 UTC Offs et; -06:00

12,000

2.000 ! !
2022-06-01 00:00 2022-06-04 00:00 2022-06-07 00:00 2022-06-1000:00 2022-06-13 00:00 2022-06-1600:00 2022-06-19 00:00 2027-06-1200:00 2022-06-1500:00 2022-06-28 00:00

— Stage@LRC

Figure 12 Monthly Hydrograph LRC-1
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Figure 13 Monthly Hydrograph LDB-1
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Figure 14 Monthly Hydrograph CC-1

Time Series Data Report
Maonthly Hydrograph Jul 5, 2022 | 1afl

Perind Selected 3022-06-01 00:00 - 2022-06-30 2359 UTC Offs at: -06:00

17.500

17.000 | | | | | | | |
2022-06-01 00:00 2022-06-04 00:00 2022-06-07 00:00 2022-06-1000:00 2022-06-13 00:00 2022-06-16 00:00 2022-06-19 00:00 2022-06-22 00:00 2022-06-2500:00 2022-06-28 00:00

— Stage@UuDB

Figure 15 Monthly Hydrograph UDB-1



MESOMET CLIMATOLOGICAL DATA SUMMARY June 2822 Time Zone: Midnight-Midnight CST
(MNRMM) Norman Nearest City: 2.1 NW MNorman County: Cleveland
Latitude: 35-14-89 Longitude: 97-27-53 Elevation: 1171 feet
TEMPERATURE ( °F ) | DEG DAYS [ HUMIDITY (%) [ RAIN | PRESSURE (in)| WIND SPEED (mph)| SOLAR 4" SOIL TEMPERATURES
DAY max MIN AVG DEWPT | HDD CDD MAX MIN AVG | (in) STN  MSL | DIR AVG MAX | (m3/n?) SO0 BARE MAX MIN
1 78 B3 63.3 84.2 a E 98 &6 Bb 1.54 28.75 3B0.84 M * MA  23.8% 14.45 71.3 74.5 78 71
2 75 59 68.1 68.3 a 2 97 B4 B2 8.37 28.79 38.e4 MNE 6.5 18.3 15.39 7a8.8 72.8 75 68
3 77 B2 689.7 84.1 a 4 92 54 73 2,98 28.74 29,99 E 4.6 12.6 19.35 J@.2 73.8 79 68
4 84 8l 72.8 84.2 a 7 94 57 76 B.28 28.82 29,87 S5E 6.6 17.8 23.88 71.8 73.3 79 68
5 8@ &7 72.8 k5.8 a g 93 58 77 B.08 28.47 29.74 S5E 11.6 27.4 16.44 71.5 72.1 76 70
& 88 78 79.8 B9.8 a 14 92 57 72 2.2 28.46 29.74 ESE 8.1 22.4 26.93 73.1 75.9 83 69
7 84 g6 Je8.1 78.9 a 1e 97 B85 &5 1.58 28.59 29,83 ESE 6.5 27.9 15.53 Ja.2 76.2 il 73
8 82 85 72.3 8B38.1 a 8 98 &9 B7 1.84 28.7@ 29.94 ME 7.5 3.2 11.82 73.8 75.3 78 73
9 85 B3 T4.3 B6.2 a 9 97 56 7B 2.2 28.76 38.€1 5E 5.9 19.4 27 .28 73.1 76.6 85 69
1@ 89 886 79.1 &7.86 a 14 88 51 69 2,83 28.682 29.87 5 9.3 43.3 26.87 74.9 78.8 85 73
11 94 F3 B3.7 73.3 a 19 94 49 73 8.28 28.53 29.77 55E 7.7 18.3 27.51 7.8 88.5 87 75
12 a8 77 B87.1 89.6 a 22 Ja 42 57 B.08 28.49 29.73 5 11.5 26.9 27.38 78.1 79.9 85 75
13 g4 78 Be.l B7.9 a 21 78 39 56 2.2 28.57 29.81 5 1z2.a 25.7 29,87 78.3 82.4 o1 75
14 91 76 83.8 67.4 a 19 74 45 59 2,98 28,58 29,82 5 13.6 31.3 28.53 7.9 84,5 91 78
15 91 78 B83.2 70.8 a 19 79 55 /5 B.28 28.64 29,88 5 13.8 32.3 27.51 77.9 85.1 G2 79
16 g1 75 83.3 78.9 a 138 81 54 &7 B.08 28.79 38.83 SSE 8.3 19.4 28.25 78.6 86.8 04 80
17 o4 72 B3.5 B7.8 a 13 39 48 B2 2.2 28.38 3B8.85 55E 6.2 156.2 28.82 78.7 87.5 o5 tie]
158 92 73 B3.8 78.5 a 13 87 58 66 2.98 28.79 38.84 5E 7.8 24.3 26.98 78.8 88.2 a5 82
19 g2 72 B82.3 89.2 a 17 76 58 65 8.28 28.81 30.86 SE 9.3 22.4 27.52 78.7 83.0 04 82
28 93 73 B2.8 BB.b6 a 13 78 44 B3 2.2 28.82 3B8.87 5E 1la.2 22.2 28.43 78.9 83.1 o5 82
21 98 75 85.2 89.1 a e 77037 68 2,98 28,87 308,12 55E 8.1 2@.1 27.55 9.4 89.1 =l 82
22 94 75 B4.8 8B7.8 a 28 88 34 59 8.28 28.87 38.12 ESE 6.5 16.6 28.81 79.5 89.7 =1 83
23 g5 73 B85.4 B3.3 a 19 86 33 50 B.08 28.74 29.98 SSE 7.4 18.7 28.88 79.4 29.9 a7 83
24 g 77 B7.9 bBb6.6 a 23 78 38 52 2.2 28.84 29.88 55E 9.7 22.8 28.68 79.9 0e.4 o7 84
25 99 75 &7.7 B85.2 a 22 68 32 49 2,98 28,689 29,94 5 8.6 27.8 2B.05 88.8 98,4 97 a4
26 8 71 77.8 8Bl.8 a 13 85 33 G5B B.28 28.93 38.19 MHE 13.9 32.& 27.84 78.7 28.4 a3 84
27 85 &5 74.5 ©55.5 a 1e 78 39 52 B.08 20,88 38,25 ME 8.8 20.8 26.36 76.8 85.7 a2 80
28 87 B85 7T5.86 57.6 a 11 8% 22 56 @.82 28.96 38.21 5E 4.9 14.7 25.24 76.6 85.3 o2 79
25 98 B2 75.8 56.8 a 11 98 28 51 2.98 28,92 38.17 5E 5.5 17.3 28,31 76.1 85.9 93 78
3@ 9 &7 B82.3 58,2 a 16 64 24 45 8.08 28.77 38.82 S5E 7.9 19.9 28.87 76.9 B86.7 04 28
89 Y8 79.7 B5.9 <- Monthly Averages -» 28.72 29.597 S5S5E* B.5% 43.3*% 25.18 76.3 B82.7 89 77
Temperature - Highest: 99 Degree Days - Total HDD: @ Humper of Days With: .
Lowest: 55 Total COD: 434 Tmax = 98: 17 Rainfall = @.81 inch: &
, - — : Tmax = 32: @ Rainfall = @.1@ inch: 4
Rainfall: Monthly Total: 5.32 1imn.| Humidity - Highest: 99 Tmin = 32: @ &vg Wind Speed = 1@ mph: 7*
Gregtest 24 Hr: 1.34 in. Lowest: 28 Tmin < a: a Max Wind Speed : 3@ mph: 5%
@ 1993-2822 Oklahoma Climatological Survey and the Oklahoma Mesonet * Denotes incomplete record

Figure 16 June Mesonet Data





