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EXECUTIVE SUMMARY

Between June 1994 and September 30,1997 work was conducted to design, construct, vegetate, and
monitor water quality from a constructed wetland project in Erath County, Texas.

Summaries of the program element accomplishments are:

Project Coordination and Management:
Formal and informal meetings and tours were conducted regarding the constructed wetland project.

System Planning and Design:
The field survey concluded on July 12, 1994 and the engineering design completed on May 23, 1995.

Construction of the System:
The bid was awarded on the constructed wetland on July 10, 1995 with the final construction completed on
December 7, 1995,

Technology Transfer and Education:

News articles were written, educational displays and presentations were given, reports and publications
were developed, one slide presentation was developed, a sign board was erected at the entrance to the site,
and tours/field days were conducted at the wetland site.

Water Quality Monitoring:

A Quality Assurance Project Plan was developed in March 1996. Water quality monitoring was initiated in
April 1997, The monitoring phase of this project was shortened because the producer retired from the dairy
business. Final water samples were taken September 30, [397.

Economic Feasibility Testing:

All tasks for the constructed wetland project were completed with the exception of this activity. The dairy
producer secured a nutritional computer program fto utilize for feed adjustment, for the economic
component of the project in June 1995. A harvesting platform was developed in the wetland cells and
protein analysis was conducted in June 1997, but the dairy herd was sold on July 18, 1997. Economic
feasibility testing of the production of a protein source could not be completed because of the retirement of
the producer,
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FINAL REPORT
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INTRODUCTION

The emphasis of this project was to demonstrate a constructed wetland as an animal waste management
system component and to develop adequate animal waste systems, technologies, and policies that are
currently needed by dairy producers in the county and statewide. In Erath County confined animal feeding
is a prevalent component of the present-day dairy operation. Control of water quality near a confined area
is a major issue. The project contained six tasks:

1. Project Coordination and Management: To foster coordination among entities performing duties
under this grant and to encourage exchange of ideas as the project unfolds.

2. System Management and Design: To plan and design a water quality plan (including design,
planning, operations, and maintenance of a constructed wetland system), meeting the needs of the
dairy producer and water quality requirements of the State of Texas.

3. Construction of the System: Provide positive guidance in the layout, construction, and final
certification of the demonstration dairy constructed wetland system.

(Includes Phase II Additional Construction of the System)

Task 1.1 Reconstruct the anaerobic lagoon.

Task 1.2 Construct the settling basin

Task 1.3 Provide for certification of liner or lack of hydrologic connection.

Task 1.4 Provide for necessary adaptations and additions to the system as outlined in the
justification.

4. Technology Transfer and Education: To initiate a comprehensive, broad-based education campaign
to demonstrate project activities to the dairy industry.

5.  Water Quality Monitoring (Revised): To determine nutrient content of wastewater. To acquire
sufficient data to determine the impact of dairy waste management systems, specifically the
constructed single wetland system, on water quality. The revision of this element incorporates the
use of an innovative eight-cell design wetland system rather than the single wetland system.

6. Economic Feasibility Testing: To determine the feasibility of implementing the constructed

wetland based on the incentive of expected water quality improvement and economic returns
based on production of a protein source for dairy rations.

This final report summarizes accomplishments of the major tasks.



ACCOMPLISHMENTS BY PROGRAM ELEMENT

PROGRAM ELEMENT 1: Project Coordination and Management

Task 1.1 Conduct initial meeting of involved entities

A meeting was held June 20, 1994 with EPA, TSSWCB, and NRCS to determine agency responsibility
for the project. NRCS State Office engineering staff agreed to provide design assistance with a
completion date anticipated by February 1, 1995.

A field tour was conducted by the participating agencies on June 23, 1994. The O’Bryan Dairy was
selected as the demonstration site.

A meeting was held on June 29, 1994 with the dairy owners to finalize criteria for the project and to
determine final interest. The O’Bryan’s were willing to participate and provide monies for their part of
the project funding.

Task 1.2 Report to interested parties.

NRCS provided quarterly report to TSSWCB on January 12, 1995 indicating the progress of the
project.

NRCS provided copies of published news articles and roster of January 31, 1995 information meeting
to EPA on February 7, 1995,

NRCS provided quarterly report to TSSWCB on April 1, 1995 and June 30, 1995 indicating progress
of the project.

Report was made by NRCS project staff on August 14, 1995 to state office for expenditures to be
forwarded to TSSWCB for documentation.

NRCS provided quarterly report to TSSWCB and NRCS State Office indicating progress of the project
on September 30, 1995.

NRCS reported to TSSWCB concerning the completion of project construction on December 7, 1995.

NRCS project staff reported to NRCS-EPA liaison (December 7, 1995) advising of project
construction completion.

NRCS project staff provided quarierly report to TSSWCB on January 2, 1996,

NRCS project staff provided quarterly report to TSSWCB on Aril 2, 1996.

A quarterly report on the wetland project was provided to TSSWCB by NRCS on July 8, 1996.
NRCS project staff provided quarterly report to TSSWCB on September 30, 1996,

NRCS project staff provided quarterly report to TSSWCB on April 8, 1997.

NRCS project staff provided quarterly report to TSSWCB on July 8, 1997.



Task 1.3 Conduct interim meetings of involved and interested parties as needed.

- A field tour of the project site was conducted on January 31, 1995. Agency representatives attending
the meeting were NRCS, EPA, TSSWCB, TAEX, TIAER, SWCD’s, and UTA.

- From April 1 through July 1, 1995 NRCS met with the O’Bryans on numerous occasions to finalize
plans for the development of the project. The dairy owners have documented a log of individuals that
have contacted them regarding the project.

- On April 12, 1995 NRCS met with University of Texas at Arlington (UTA) regarding wastewater
treatment proposal for the project.

- NRCS met with Texas Association of Dairymen on May 1, 1995 to emphasize the importance of the
demonstration project.

- OnJune 12, 1995 the Texas Institute for Applied Environmental Research (TTAER} and NRCS met to
review the final waste management plan for the project, including the constructed wetland.

- TSSWCB and NRCS met on June 13, 1995 to review the final design of the project and discussed the
components to be installed.

- The dairy owners, EPA, TSSWCB, and NRCS met on June 30, 1995 to review documentation required
for reporting on the project.

- NRCS staff met with Dublin Concerned Citizens on October 17, 1995 to present information on the
constructed wetlands project. Eight people attended the meeting,

- On October 11, 1995 NRCS and TAEX personnel conducted an informational meeting on the wetland
project to the Hico Civic Club. Twenty-four people attended the meeting,

- On October 19, 1995, NRCS prepared for American Society of Agricultural Engineer’s meeting to
review the constructed wetland project. Slides of the project were selected for the presentation.

- NRCS water quality project staff met with District Conservationist on October 19, 1995 to review
project site accomplishments. Seed was ordered for project vegetation.

- TNRCC Commissioner reviewed project site with Erath County Extension personnel on October 24,
1995,

- NRCS met with TSSWCB on November 6, 1995 to review the constructed wetland project. A news
article on the project will be developed in December 1995.

- On November 15, 1995, NRCS met with Tarleton State University agricultural students to review the
constructed wetland project. Twenty-seven students were present for the meeting.

- NRCS, TAEX, and water quality specialists from Texas A and M University reviewed the project site
on November 27, 1995, The purpose of the meeting was to develop a plan of action for promotion of
the constructed wetland project.

- NRCS and TAEX water quality project staff reviewed the constructed wetland site with TAMU
Engineering Department, TAMU Wildlife and Wetland Ecology Department, TAEX, and TWRI on
November 30, 1995. TAMU personnel expressed an interest in touring the site during the second
National Workshop “On The Use Of Constructed Wetlands For Animal Waste Management” in May
1996



- NRCS, UTA, and TIAER personnel met on December 1, 1995 to tour the site and discuss water quality
monitoring of the constructed wetland.

- NRCS project staff provided a tour of the site to Tarleton State University dairy science students on
December 7, 1995. Seven students attended the tour.

- NRCS and TAEX water quality staff met with TAMU Horticulturist on December 8, 1995 to exchange
information on aquatic plant habitat. The development of a factsheet for state-wide distribution on how
to establish aquatic plants was discussed.

- NRCS project staff provided tour and design information on the constructed wetland to local dairy
operators on January 6, 1996.

- NRCS project staff provided tour and information on February 21, 1996 to employees from Texas
Christian University on the wetland demonstration

- On February 22, 1996, NRCS project staff made preparations for the planting of the aquatic cells at the
site. Volunteers from Tarleton State University Range and Dairy Science Clubs will plant the wetland
cells.

- On July 25, 1996 project staff project staff provided a tour of the wetland to NRCS national, regional,
and state office personnel,

- Project staff provided a tour of the wetland site to NRCS employees from Nebraska and New Jersey on
July 31, 1996,

- NRCS project staff provided a tour of the wetland site to NRCS Environmental Engineering Core
Discipline Team on September 9, 1996.

- NRCS and TAEX provided a tour of the wetland site to Texas A and M University agronomy class on
October 15, 1996, Fourteen people attended the tour.

- On December 6, 1996 project staff met with plant materials specialist to view the site and plan
vegetative plantings.

- On May 22, 1997 local project staff provided a tour of the wetland site to NRCS, NHQ Water Quality
Coordinator.

Task 1.4 Contract Administration.

- On April 26, 1995 the Draft Operation and Maintenance Plan was submitted to the dairy owners for
their review and comments.

- On July 7, 1995 NRCS water quality staff reviewed the final draft of the Memorandum of
Understanding and Contract with TIAER for monitoring responsibilities.

- Inspection of the site by dairy owners, contractor, and NRCS was performed on November 16, 1995.
This field review was the check prior to the final inspection of the project. Only minor items were
noted for completion.

- On December 4, 1995 NRCS project staff reviewed wetland cell species with Plant Material Specialist
and TSSWCB. Only approved wetland species will be planted in the constructed cells.

- NRCS staff contacted four companies selling aquatic plants. Information on cost and availability of the
wetland plants was requested on December 6, 1995.



Project sign was ordered on December 6, 1995, The original sign was damaged by wind earlier in the
year (new sign installed on December 15, 1995).

NRCS State Office staff administrated invitation for Bids (SCS-8-TX-95). Construction inspector was
furnished from the Stephenville Watershed Office. The construction contract of the wetland site was
completed on December 7, 1995

PROGRAM ELEMENT 2: System Planning and Design

Task 2.1 Plan and Design a Water Quality Management System.

A field survey was initiated and completed on July 7, 1994 for topographic information for the design
of the constructed wetland. TSSWCB and NRCS Field Office and Area Office staff participated in the
survey.

On July 12, 1994 the site topographic information was sent to the NRCS State Office for map
generation,

NRCS Area Soil Scientist conducted a preliminary exploration of the seil information on fuly 19,
1594,

On December 7, 1994 a soils investigation was conducted by NRCS of the excavation points for the
lagoon, waste storage pond, and wetland cells. The soil samples were sent to NRCS Regional
Technical Center Soils Laboratory in Ft. Worth, Texas for analysis.

NRCS praject staff contacted wetland plant supply sources for input and consideration of selecting
aquatic plants for the wetland cells on December 18, 1994,

NRCS Area Office engineering staff met with dairy owners to finalize the animal waste system design
on January 24, 1995, The design was sent for contract development.

On May 23, 1995 NRCS State Office engineering staff completed the design work for the constructed
wetland.

Task 2.2 Review BMP Selection and Adopt BMP and Constructed Wetland Design Criteria. Make
Recommendations.

NRCS met with dairy owners and contractor on July 20, 1994 to provide information for use in
determining a bid for the flush system and mechanical separator for the waste system,

On August 9, 1994 the cost estimate for the flush system was received by NRCS from the contractor.
Estimates were reviewed with the dairy owners,

NRCS project staff met with dairy owners on October 3, 1994 to review BMP selection of a
mechanical separator for the waste system.

On November 17 and 20, 1994 NRCS project staff met with dairy owners and contractors to determine
BMP’s and review quotes for the waste system.

NRCS staff met with dairy owners and contractor on December 10, 1994 for final design and
construction cost of the manure handling system.



Task 2.3 Review Completed Design. Make Needed Changes or Amendments.

- On May 23, 1995 the waste management plan was completed. The completed plan was reviewed at the
Pre-Bid conference held in Dublin, Texas.

Task 2.4 Submit Water Quality Management Plan to TSSWCB for Certification.

- Onluly 19, 1995 NRCS water quality staff submitted the O’Bryan Dairy Water Quality Management
Plan (WQMP) to the NRCS Field Office for processing and concurrence of the Upper Leon SWCD
and TSSWCB.

- A completed copy of the water quality management plan was forwarded to TSSWCB in Temple, Texas
on June 7, 1995.

Task 2.5 Design Report submitted to EPA/TNRCC
- NRCS submitted a design report to EPA and TNRCC on March 1, 1995.
- NRCS submitted a design report to EPA and TNRCC on May 1, 1995.

- A completed design report was submitted to EPA and TNRCC on June 7, 1995 by NRCS project staff.

PROGRAM ELEMENT 3: Construct the System.
Task 3.1 Establish Which BMPs will be Used.

- On December 1, 1994 the consideration of BMPs was completed with the dairy owners by NRCS. The
selected practices were targeted for design.

- From April 1 through July 1, 1995 NRCS project staff met with the dairy owners numerous times by
phone calls and one-on-one conferences. The dairy owners decided on the management practices to
incorporate into the overall dairy system during this time period.

- Although not covered for cost sharing under 319¢h), the dairy owners have secured cost share funds
through SB503 for other conservation practices. The practices were utilized in conjunction with the
overall dairy enterprise (April 1-July 1, 1995). The following conservation practices were completed
under SB503 funding:

Brush management

Waterway shaping

Vegetation and fertilization
Leveling old terraces
Establishment of vegetative cover

- From April 1-July 1, 1995 the dairy owners completed the shaping of the confined pen area to provide
drainage to the 319¢h) waterway. A 32 foot, 12,000 gallon water storage with flush valve was
purchased as part of the feedlane flushing system.

Task 3.2 Solicit Construction Contractors® Bids for Construction Phase.
- NRCS project staff contacted a representative of the Texas Excavation Contractors Association on

February 22, 1995, to determine interest in construction of the system. A meeting of the Contractors
Association is scheduled in Dublin, Texas in March 1995 to view the prospective site.



A Pre-Solicitation Notice, Project No. SCS-8-TX-95 was submitted to extend invitations for bidding
the Constructed Wetlands Site on April 19, 1995.

NRCS project staff and Civil Engineering Technician viewed site on May 4, 1995.

On May 8, 1995 Contracting Official Technical Representative viewed the site

NRCS Construction Inspector and Engineering Technicians staked the site on May 10-11, 1995,

On May 22, 1995 clearing and grubbing boundaries were marked for the site.

A Pre-Bidding Conference was held on May 23, 1995 at the First National Bank Conference Room in
Dublin, Texas o review the design and tour the site, A total of fifteen individuals or firms, including

the dairy owners was present at the conference.

On May 26, 1995 an amendment of solicitation was issued reflecting changes of the May 23" Pre-
Bidding Conference.

June 9, 1995, 2:00 PM was the final date for bid presentation.

Task 3.3 Award Contract for Installation and Vegetation.

Four bids were received and opened on June 9, 1995. Bids ranged from $188, 956.25 to $326, 679.50.
One contractor was present at the bid opening. The apparent low bidder was notified.

On July 10, 1995 a bid was awarded on the constructed wetland.

NRCS project staff and Watershed construction crew met with contractor at a Pre-Construction
Conference on July 20, 1995.

Task 3.4 Construct and Certify Waste Management System, with Constructed Wetland Component.

{Includes Phase 71 Additional Construction of the System)

Task 1.1 Reconstruct the anaerobic lagoon.

Task 1.2 Construct the settling basin

Task 1.3 Provide for certification of liner or lack of hydrologic connection.

Task 1.4 Provide for necessary adaptations and additions to the system as outlined in the justification.

t

Construction activities began on August 8, 1995 with the construction of the wasted storage pond.
Filter fabric silt fences were installed around the construction site on August 15, 1995.
On August 18, 1995 construction of the wetland cells started.

Construction of the waste storage pond and topsoil spoil area was completed on August 31, 1995,
[nstallation began on the waste storage pond liner,

On September 5, 1995 installation of the waste storage pond liner was completed.
The liner test was performed for waste storage pond liner certification on September 6, 1995,

On September 8, 1995 de-watering of the existing lagoon started. Wastewater and sludge was pumped
to adjacent and designated fields.

Construction of the waste treatment lagoon started on September 16, 1995,



Construction of the waterways started on September 20, 1995,

Installation began on September 26, 1995 of the of the recycle pipeline from the waste storage pond to
the fiush tank.

The dairy owners installed the flush tank on September 27, 1995.
Concrete forming work started on October 12, 1995 for the inlet protection to the waste storage pond.
Ditching of the fresh water line to the wetland cells started on October 12, 1995.

Contractor poured concrete to finish inlet protection to the waste storage pond on October 17, 1995.
Work started on the catch basin and settling basin areas.

Concrete was poured and finished in the catch and settling basin areas from October 19-24, 1995,
The seed for the vegetative work was delivered to the watershed office on October 20, 1995,

On October 23, 1995 the contractor began forming the concrete slope drain outlet.

Plumbing work started on the wetland cells on October 25, 1995.

Contractor began excavation of the trenches for wastewater line and emergency spillway overflow
lines on Ociober 27, 1995,

The contractor requested thirty additional day to complete the project on November 2, 1995.
The vegetation of embankments, wetland cells and disturbed areas started on November 19, 1995.

From November 19 to December 7, 1995, the following items were installed at the site: three phase
electricity for the recycle and irrigation pumps; hay bale sediment blocks in the waterways; three inch
discharge line from the lagoon to the wetland cells; six inch discharge line from the wetland cells to the
waste storage pond concrete inlet protector; ten inch flex hose from catch basin to settling and drying
tank cells; seeding of embankments, disturbed areas and waterways; construction of the site fence; and
mulching disturbed areas with Coastal Bermudagrass.

On December 7, 1995 the final contract review for completeness was performed.

PROGRAM ELEMENT 4: Technology Transfer and Education

Task 4.1 Utilize News Media (radio, TV, news magazines, etc.) to Disseminate Information on the
Project.

Two news articles were published in the Dublin Citizen and the Stephenville Empire Tribune on
November 24 and 28, 1994. The Texas Dairy Review published an article on the constructed wetland
project in the December 1994 issue.

The Country World Magazine (Sulphur Springs, Texas} published an article on the constructed
wetland project in their January 1995 issue.

Future Farmers Magazine (Wisconsin) completed a news article on the wetland project for publication
in February 19935,

NRCS and EPA met on February 14, 1995 to develop format for signboard to be installed at the project
site.



Slides, color photographs, and a video started during January 1 — March 31, 1995, Development of this
educational material is scheduled to be on going throughout the duration of the project.

NRCS project staff provided an educational display at the Comanche County Dairy Field Day (March
30, 1995) on the constructed wetland project.

The Upper North Bosque HUA Project brochure was updated on April 24, 1995 to include the
constructed wetland project. The handouts were utilized for educational purposes at meetings,
conferences, tours and field days.

On May 1, 1995, NRCS staff delivered a presentation on the construcied wetland project to the Texas
Association of Dairymen. The mayors of Waco and Clifton, State Representatives, Chamber of
Commerce from Waco and Clifton, dairy producers and State and Federal agency personnel attended
the meeting (twenty-four attending).

NRCS staff received quote for signboard to be erected at the entrance to the site on May 1, 1995. A
groundbreaking ceremony is planned with all involved agencies and interested public participants
after the construction is complete. News coverage is slated for attendance from the Dublin Citizen,
Stephenville Empire Tribune, Texas Dairy Review, and Waco Tribune Herald.

NRCS staff contacted a flying service to on May 26, 1995 to obtain aerial photos of the site. Photos of
the wetland site will be taken weekly during the construction period.

NRCS project staff worked with Public Affairs Specialist from the State Office on June 6, 1995 in the
development of educational materials on the constructed wetland.

On June 7, 1995, NRCS staff conducted a field review of the wetland project with news media, Texas
Agricultural Extension Service, Texas Agricultural Experiment Station, and NRCS. Eight people
attended the field review.

The Stephenville Empire Tribune developed a feature article on the constructed wetland for Dairy Day.
NRCS project staff sent copies of the article to TSSWCB, EPA, TAEX, and NRCS State Office on
June 12, 1995.

On June 15, 1995 NRCS project staff coordinated with District Conservationist in Mississippi to tour
the constructed wetland site with County Commissioners, Farm Bureau, and dairy owners.

NRCS project staff consulted with Fossil Rim Wildlife Refuge in Glen Rose, Texas on the use of
constructed wetland technology to treat exotic animal waste in the park area. Five agency
representatives attended the meeting on June 19, 1995.

NRCS and TAEX personnel met with various individuals in planning demonstrations utilizing the
constructed wetland on June 27 and 28, 1995.

NRCS project staff ordered the sign on July 10, 1995 for the constructed wetland dedication ceremony.,

A news article was completed about the constructed wetland on August 15, 1995. The article was
delivered to the Stephenville Empire Tribune, Dublin Citizen, Country World, and the Texas Dairy
Review.

NRCS Public Affairs Specialist utilized poster display and photos of the constructed wetland at the
Heart of Texas fair in Waco from October 10-15, 1995, Approximately 179,000 people attended the
fair and viewed the display of the constructed wetland project.



NRCS State Office engineering staff presented information on the constructed wetland at the American
Society of Agricultural Engineers annual meeting in Austin, Texas on October 31, 1995. Thirty-five
people attended the meeting.

On October 31, 1995 NRCS District Conservationists from Stephenville and Comanche utilized photos
of the constructed wetland in the Upper Leon and Cross Timbers SWCD Annual Reports.

NRCS and TAEX Upper North Bosque HUA project staff utilized photos of the constructed wetland in
the Hydrologic Unit Area Annual Report on November 3, 1995, This report was submitted to USDA
water quality staff in Washington, D.C.

On January 23, 1996 NRCS staff provided a site tour and information to Stephenville Empire Tribune
for the development of a news article.

NRCS project staff developed a brochure on the constructed wetland on January 31, 1996. The
brochure will be used to distribute educational information on the wetland project,

The wetland cells were planted using student volunteers from Tarleton State University Range and
Dairy Science Clubs and Dublin Vocational Agriculture on March 21, 1996. Others participating in the
planting of the wetland cells were: Upper Leon SWCD, Cross Timbers SWCD, NRCS, TIAER,
TAEX, TAES, and TSSWCB. Representatives from Western Dairy Magazine and the Dublin Citizen
were present to develop news articles about the wetland demonstration. Sixty-seven people
participated in the planting of the wetland cells.

On March 25, 1996 NRCS staff provided a tour and project information to eighteen representatives
from the Brazos River Authority.

NRCS provided an educational display on the wetland project at the KCOM Dairy Field Day in
Comanche on March 28, 1996. Eight hundred people attended the field day.

On April 11, 1996 wetland project information was provided to Texas Farmer Stockman Magazine by
NRCS project staff.

NRCS delivered an educational slide presentation (April 26, 1996) concerning the constructed wetland
to the Dublin Rotary Club (twenty-seven present).

On May 16, 1996 NRCS project staff provided a tour and information to persons involved with the 2"
National Workshop on Constructed Wetlands for Animal Waste Management. One hundred fourteen
people attended the tour.

NRCS project staff presented information on the wetland project to the Water Quality Technology
Transfer Conference in Sulphur Springs, Texas on May 22, 1996 (35 people Present).

On September 16, 1996 NRCS staff provided a tour of the wetland project for Progressive Farmer
Magazine representative.

NRCS project staff submitted the O’Bryan Dairy Project to the National Wetland Awards and
Environmental Law Institute for consideration in their wetland award programs on December 12,
1996.

Task 4.2 Conduct two (2) field days open to the public, demonstrating progress and results of
demonstration dairy.

On July 22, 1995 NRCS project staff provided a tour of the constructed wetland, hosting participants
from Mississippi. Thirty-four people participated in the tour,



Upper Leon and Cross Timbers SWCD’s completed a letter of invitation to the dedication ceremony
for the constructed wetland on August 11, 1995,

On August 28, 19935 the dedication ceremony and tour of the constructed wetland was held. Forty-one
agency representatives and the general public attended.

NRCS hosted tour of the constructed wetland project for five TSSWCD representatives on September
13, 1995.

PROGRAM ELEMENT 5: Water Quality Monitoring (Revised).

Task 5.1 Prepare Water Quality Objectives (Revised).

NRCS and TIAER staff met in Stephenvilie, Texas on March 5, 1997 to discuss water quality
monitoring at the wetland site.

TIAER staff developed Quality Assurance Project Plan (QAPP) in March 1997 for water quality
monitoring at the wetland site.

Task 5.2 Prepare a QAPP and Submit to EPA for Approval 60 Days Prior to Sampling (Revised).

QAPP was signed and approved by EPA on June 6, 1997. QAPP was received by TSSWCB on June
12, 1997,

Task 5.1 Establish Monitoring Sites at Locations to Accurately Capture and Assess Nutrient Runoff
Loading.

Texas Institute for Applied Environmental Research (TIAER) submitted a cost estimate to NRCS
project staff, for water quality sampling and laboratory analysis for the constructed wetland project on
November 17, 1994.

On June 12, 1995, NRCS project staff presented a copy of the final waste management plan to TIAER
showing the layout of the final wetland components.

NRCS received a cooperative agreement from TIAER for the monitoring on July 10, 1995,
TIAER received formal contract from NRCS for monitering on October 11, 1995
On October 31, 1995, NRCS reviewed the finished wetland site with TIAER for monitoring locations.

NRCS project staff met with TIAER at the wetland site on December 1, 1995. The lagoon was
approximately one-third full and preliminary water samples were collected for analysis.

Task 5.2 Utilize Updated Data in Model Predictions to Evaluate Movement of Nutrients in Different
Management Scenarios.

On September 13, 1995, NRCS project staff discussed concerns of using EPIC and APEX for model
predictions with staff at Blackland Research Center.

NRCS project staff met with TIAER on October 31, 1995 to adapt EPIC and APEX computer models
to actual and differing scenarios on the wetland site.



On April 1, 1996 NRCS staff installed a weather station on the waste system lagoon to measure,
record, and submit weather data to TIAER and NRCS. Local NRCS project staff will download the
weather station monthly.

Task 5.3 The Texas Institute of Applied Environmental Research will Monitor 14 Sample Points
(Influent and Effluent to the Lagoon, Effluent of the Eight Wetland Cells, and Influent and Effluent
to the Waste Storage Pond) and Collect Composite Samples, as Outlined in the QAPP.

NRCS project staff obtained a soil sample from the wetland cells to determine nutrient content of the
plant medium on February 22, 1996.

On March 8, 1996 NRCS and TIAER staff met to discuss computer medeling and upgrade the program
that will be incorporated on the wetland system.

On April 24, 1997 initial sampling was conducted by TIAER. Water samples were collected from
lagoon, storage pond, and wetland cells.

Water samples were collected on May 7, 1997 but no inflow or outflow was observed in the wetland
cells by TIAER.

TIAER staff took water samples from the lagoon on May 21, 1997, System drains were clogged for
several days before this sampling period.

TIAER staff performed entire sampling routine on June 5, 1997,

Dairy herd was sold on July 18, 1997. Producer continued to flush the parlor to keep the system
functioning. The primary cells received inflow but only the top two secondary cells were outflowing.

Entire sampling routine was performed on July 24, 1997 by TIAER staff.

Water samples were taken from the wetland site on August 7, 1997 by TIAER staff. All cells were
receiving inflow. The fourth cell was the only cell with no out flow.

TIAER staff collected water samples at the wetland site on August 20, 1997. Water flow was exiting
from the top three cells but not the fourth.

Sampling was performed on September 3, 1997 by TIAER staff. Water flow was entering the cells but
no flow was exiting any cell.

Water samples were taken on September 18, 1997 by TIAER staff from the lagoon, storage pond,
primary cells # 1 and # 2 inflow, and secondary cell # 2 outflow.

On September 30, 1997 no flow was observed into or out of the cells during sampling by TIAER staff.
Water samples were taken from the lagoon, storage pond, and primary cells # 1 and # 2 inflow.



Task 5.4 Analyze Samples for Nutrient Content, Fecal Coliform, and Field Parameters Using
Procedures Established in the QAPP.

- Water sample analysis was conducted by TIAER for the constructed wetland site on the following
dates:  April 24, 1997, Initial sampling
May 7, 1997, Routine sampling
May 21, 1997, Sampling from lagoon
June 7, 1997, Routine sampling
July 24, 1997, Routine sampling
August 7, 1997, Routine sampling
August 20, 1997, Routine sampling
September 3, 1997, Routine sampling
September 18, 1997, Sampling from lagoon, storage pond, and three cells
September 30, 1997, Sampling from lagoon, storage pond and two cells

PROGRAM ELEMENT 6: Economic Feasibility Testing.

Task 6.1 Record Weights of Cattle at Beginning of Project.
Task 6.2 Harvest Plants Grown in the Wetland and Utilize Feedstock in Rations Fed to Said Cattle.

- From April 1 through June 30, 1997 the following was completed:

Steve O’Bryan developed a harvesting platform in the wetland cells. A drying and weighing site was
developed for duckweed at Tarleton State University. Duckweed was harvested from the cells and
nutrient analysis was conducted. The duckweed analysis indicated 35 percent crude protein.

Task 6.3 Record Weight Change of Cattle Periodically.
Task 6.4 Summarize the Effectiveness of Utilizing Feedstock From Wetland in Dairy Rations.

The dairy producer secured a nutritional computer program to utilize for feed adjustment, for the economic
component of the project in June 1995. The dairy herd was sold on July 18, 1997 before economic
feasibility testing of the production of a protein source could be started.

DELIVERABLES:

Program Element 1: Development of a coordinated process for demonstration of an animal waste
management system, emphasizing the utilization of a constructed wetland.

See Appendix A.

- A meeting was held June 20, 1994 with EPA, TSSWCB, and NRCS to determine agency responsibility
for the project. NRCS State Office engineering staff agreed to provide design assistance with a
completion date anticipated by February 1, 1995.

- NRCS provided quarterly reports to TSSWCB on January 12, 1995; April 1, 1995; June 30, 1995;
September 30, 1995; January 2, 1996; April 2, 1996; July 8, 1996; September 30, 1996; April 8, 1997;
and July 8, 1997 indicating progress of the project.

- A field tour of the project site was conducted on January 31, 1995, Agency representatives attending
the meeting were NRCS, EPA, TSSWCB, TAEX, TIAER, SWCD’s, and UTA.



- NRCS reported to TSSWCB concerning the completion of project construction on December 7, 1995.

- NRCS project staff reported to NRCS-EPA liaison (December 7, 1995) advising of project
construction completion.

- NRCS and TAEX water quality project staff reviewed the constructed wetland site with TAMU
Engineering Department, TAMU Wildlife and Wetland Ecology Department, TAEX, and TWRI on
November 30, 1995. TAMU personnel expressed an interest in touring the site during the second
National Workshop “On The Use Of Constructed Wetlands For Animal Waste Management” in May
1996.

Program Element 2: Startup, interim, and completion reports reviewing the technological options and
design criteria. Quarterly reports and final reports.

See Appendix B.

- A field survey was initiated and completed on July 7, 1994 for topographic information for the design
of the constructed wetland, TSSWCB and NRCS Field Office and Area Office staff participated in the
survey.

- On December 7, 1994 a soils investigation was conducted by NRCS of the excavation points for the
lagoon, waste storage pond, and wetland cells. The soil samples were sent to NRCS Regional
Technical Center Soils Laboratory in Ft. Worth, Texas for analysis.

- NRCS staff met with dairy owners and contractor on December 10, 1994 for final design and
construction cost of the manure handling system.

- NRCS Area Office engineering staff met with dairy owners to finalize the animal waste system design
on January 24, 1995, The design was sent for contract development,

- OnJuly 19, 1995 NRCS water quality staff submitted the O'Bryan Dairy Water Quality Management
Plan (WQMP) to the NRCS Field Office for processing and concurrence of the Upper Leon SWCD
and TSSWCB.

- A completed copy of the water quality management plan was forwarded to TSSWCB in Temple, Texas
on June 7, 1995,

- NRCS submitted a design report to EPA and TNRCC on March 1, 1993,

- NRCS submitted a design report to EPA and TNRCC on May 1, 1993.

- A completed design report was submitted to EPA and TNRCC on June 7, 1995 by NRCS project staff.
Program Element 3: Certification document to TSSWCB showing animal waste system is complete and it
meets Texas water quality standards, Quarterly reports and final reports.

(includes Phase IT Additional Construction of the System)

Task 1.1 Reconstruct the anaercbic lagoon.

Task 1.2 Construct the settling basin

Task 1.3 Provide for certification of liner or lack of hydrologic connection.
Task 1.4 Provide for necessary adaptations and additions to the system as outlined in the justification.



See Appendix C.

- On December 1, 1994 the consideration of BMPs was completed with the dairy owners by NRCS. The
selected practices were targeted for design,

- A Pre-Solicitation Notice, Project No. SCS-8-TX-95 was submitted to extend invitations for bidding
the Constructed Wetlands Site on April 19, 1995.

- NRCS project staff and Watershed construction crew met with contractor at a Pre-Construction
Conference on July 20, 1995.

«  Construction activities began on August 8, 1995 with the construction of the wasted storage pond.

- On August 18, 1995 construction of the wetland cells started.

- Construction of the waste treatment lagoon started on September 16, 1995,

- Construction of the waterways started on September 20, 1995,

- The vegetation of embankments, wetland cells and disturbed areas started on November 19, 1995,

- On December 7, 1995 the final contract review for completeness was performed.

- NRCS reported to TSSWCB concerning the completion of project construction on December 7, 1995,
- NRCS project staff reported to NRCS-EPA liaison (December 7, 1995) advising of project

construction completion.

Program Element 4: News articles showing before and after effects of the project, and wetland/water
quality relationships. Slide presentation/video showing installation of the project. Quarterly reports and
final report.

See Appendix D

- Two news articles were published in the Dublin Citizen and the Stephenville Empire Tribune on
November 24 and 28, 1994, The Texas Dairy Review published an article on the constructed wetland
project in the December 1994 issue.

- The Country World Magazine {Sulphur Springs, Texas) published an article on the constructed
wetland project in their January 1995 issue,

- NRCS and EPA met on February 14,1995 to develop format for signboard to be installed at the project
site.

- The Upper North Bosque HUA Project brochure was updated on April 24, 1995 to include the
constructed wetland project. The handouts were utilized for educational purposes at meetings,
conferences, tours and field days.

- NRCS project staff worked with Public Affairs Specialist from the State Office on June 6, 1995 in the
development of educational materials on the constructed wetland.

- The Stephenville Empire Tribune developed a feature article on the constructed wetland for Dairy Day.
NRCS project staff sent copies of the article to TSSWCB, EPA, TAEX, and NRCS State Office on
June 12, 1995,



- A news article was completed concerning the constructed wetland on August 15, 1995, The article was
delivered to the Stephenville Empire Tribune, Dublin Citizen, Country World, and the Texas Dairy
Review.

- On August 28, 1995 the dedication ceremony and tour of the constructed wetland was held. Forty-one
agency representatives and the general public attended.

- NRCS hosted tour of the constructed wetland project for five TSSWCD representatives on September
15, 1995.

- NRCS and TAEX Upper North Bosque HUA project staff utilized photos of the constructed wetland in
the Hydrologic Unit Area Annual Report on November 3, 1995. This report was submitted to USDA
water quality staff in Washington, D.C.

- NRCS project staff developed a brochure on the constructed wetland on January 31, 1996. The
brochure will be used to distribute educational information on the wetland project.

- The wetland cells were planted using student volunteers from Tarleton State University Range and
Dairy Science Clubs and Dublin Vocational Agriculture on March 21, 1996. Others participating in the
planting of the wetland cells were: Upper Leon SWCD, Cross Timbers SWCD, NRCS, TIAER,
TAEX, TAES, and TSSWCB. Representatives from Western Dairy Magazine and the Dublin Citizen
were present to develop news articles about the wetland demonstration. Sixty-seven people
participated in the planting of the wetland cells.

- On April 11, 1996 wetland project information was provided to Texas Farmer Stockman Magazine by
NRCS project staff.

- NRCS project staff presented information on the wetland project to the Water Quality Technology
Transfer Conference in Sulphur Springs, Texas on May 22, 1996 (35 people Present).

- On September 16, 1996 NRCS staff provided a tour of the wetland project for Progressive Farmer
Magazine representative.

- NRCS project staff submitted the O’Bryan Dairy Project to the National Wetland Awards and
Environmental Law Institute for consideration in their wetland awards program on December 12,
1996.

- The G’Bryan Constructed Wetland Project was included in the final report publication for the Upper
North Bosque River HUA Project in 1999 (page 9) relating to new and innovative technologies for
waste management treatment.

Program Element 5: Reports indicating alternatives based on conclusions on monitoring results. Model
results utilized to indicate wastewater contaminates prior to BMPs and after installation of BMPs. Quarterly
reports and final report summarizing data, producer acceptance, and alternatives.

See Appendix E.

- NRCS project staff met with TIAER on October 31, 1995 to adapt EPIC and APEX computer models
to actual and differing scenarios on the wetland site.

- On April 1, 1996 NRCS staff installed a weather station on the waste system lagoon to measure,
record, and submit weather data to TIAER and NRCS. Local NRCS project staff will download the
weather station at the site monthly,



- QAPP was signed and approved by EPA on June 6, 1997. QAPP was received by TSSWCB on June
12, 1997,

- Water samples were taken and analyzed by TIAER at the constructed wetland site on the following
dates:
April 24, 1997, Initial sampling
May 7, 1997, Routine sampling
May 21, 1997, Sampling from lagoon
June 7, 1997, Routine sampling
July 24, 1997, Routine sampling
August 7, 1997, Routine sampling
August 20, 1997, Routine sampling
September 3, 1997, Routine sampling
September 18, 1997, Sampling from lagoon, storage pond, and three cells
September 30, 1997, Sampling from lagoon, storage pond and two cells

Note: The dairy herd was sold on July 17, 1997 before completion of the monitoring period, but water
analysis from the constructed wetland site indicates an improvement in water quality for most of the
constituents tested.

Program Element 6: A report summarizing the expected economic feasibility of implementing a
constructed wetland as a component of an animal waste management system, and requests by dairy
producers on how to utilize this technology on their dairies.

Steve O’Bryan developed a harvesting platform in the wetland cells. A drying and weighing site was
developed for duckweed at Tarleton State University. Duckweed was harvested from the cells and
nutrient analysis was conducted. The duckweed analysis indicated 35 percent crude protein.

The dairy herd was sold on July 17, 1997 before this program element could be completed.

All tasks for the constructed wetland project were completed with the exception of this activity. The dairy
producer secured a nutritional computer program to utilize for feed adjustment, for the economic
component of the project in June 1995, A harvesting platform was developed in the wetland cells and
protein analysis was conducted in June 1997. Economic feasibility testing of the production of a protein
source could not be completed because of the retirement of the producer.
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DEMONSTRATION of WASTE MANAGEMENT SYSTEM UTILIZING
CONSTRUCTED WETLANDS
{FOR THE PERIOD JANUARY 1 - MARCH 31, 199S3)

Task 1: Project Coordination and Management

Task 1.1 Conduct initial meeting of involved parties.
(Milestone date August 1, 1994)

(100% complete)

Task 1.2 Report to interested parties.

- January 12, I provided a quarterly report to TSSWCB
indicating progress of Project.

- February 7, I provided Petra Sanchez, EPA, copies of 3
published news articles and a copy of the roster of Januvary 31
meeting for information.

Task 1.3 Conduct interim meetings of involved and interested
parties as needed.

- January 31, Conducted a meeting and field tour of Project
site with EPA/TSSWCB/NRCS. (Others present were TAEX, TIAER,
SWCD's and UTA.

Task 1.4 Contract administration.
(Milestone date June 1, 1954)

Task 2: System Planning and Design
(Milestone date March 1, 19594)

Task 2.1 Plan and design a water guality management system.
- Jerry Walker and Jerry Stanford wet with the O0’'Bryans on
January 24 to finalize design. Design to be set for contract
development.
{904 conmplete)
Task 2.2 Review BMP melectiaon:
(12@% complete)
Tagsk 2.3 Review completed design.
(Completion date April 13, 1995)
Task 2.4 Submit water guality management plan to TSSWCB for
certification. (753% complete)
Task 2.5 Design report submitted to EPA/TNRCC.
{Completion date May 1, 1993)

Task 3: Construction of the Systen
(Completion date September 1, 1993)

- Although not covered for demonstration under this 319
project, the producer has secured cost share funds through SB383
TSSWCB for other conservation practices. These practices will be
utilized as part of the overall dairying enterprise. The
follovwing conservation practices have been completed under SB302
funding: Brush Management, Waterway shaping, and leveling old
terraces. Scheduled for completion are establishment of
vegetative cover on 50 acres of old cropland fields and watervay,
pipeline, troughs, and fencing. Producer has secured contracting
bide for the installation of an Irrigation System, pump and
pipeline. Additionally, producer has cowmpleted grading and
shaping of confined pen area to provide a more positive drainage
to the 319 weterway.



Task 3.1 - Establish which BHP‘s will be used.
(100X complete)
Task 3.2 - Sclicit construction contractors bids.
{Completion date April 135, 1993)
~ February 22, 1 contacted a representative of the Texas
Excavation Contractors Association for interest in construction
of the systewm. A meeting of the Contrectors Association is=
scheduled for Dublin in March or April to view the prospective
site.
Task 3.3 - Award contract for installation and vegetation.
{Completion date May 1, 1993)
Task 3.4 - Construct and certify waste management components.
(Completion date Septembher 1, 19595)

Tagk 4: Technology Transfer

Task 4.1 - Utilize nevws media to disseminate infermation on the
project.

- The Country World Magazine (Sulphur Springs? published an
article in January’'s issue.

- Farm Futures lagazine (Wisconsin) completed a news article
on the project and other itemg for publication in February.

- February 1, Began preparations for development and
purchase of a sign board to be erected at the entrance to the
Project =ite.

- February 14, Met with Petra Sanchez and Carl Hutcherson
{NRCS5) on plans and format for the sign board.

- Blides, color photographs and video hag started and will
be on-going throughout duration of project.

Task 4.2 - Conduct 2 field days open to the public, demonstrating
progress and results of the demonstration dairy.

Tagk 3: Water Guality Monitoring
{(Completion date May 1, 1897)
Tagk 3.1 - Establish monitoring sites at locations to accurately
capture and assess nutrient runoff loading.
(Conmpletion date November 1, 1993)
Task 5.2 -~ Utilize updated data in model predictions to evaluate
movement of nutrients under different management scenarios.
{Completion date May 1, 1997)
Task 5.3 - Monitor nutrient loadings entering/exiting constructed
vetland field.
(Completion date May 1, 1997)

Task 6: Economic Feasgibility Testing
{Completion date May 1, 1997)

Task 6.1 - Record weights of cattle at beginning of project.
(Completion date May 1, 1997)

Task 6.2 - Harvest plants grown in wetland and utilize feedstock

in rations fed to cattle.

Tagk 6.3 - Record weight change of cattle periodically.

Task 6.4 - Summarize the effecltiveneszs of utilizing feedstock

from Wetland in dairy rations.



DEMONSTRATION of WASTE MANAGEMENT SYSTEM UTILIZING
CONSTRUCTED WETLANDS
(FOR THE PERIOD APRIL 1 - JULY 1, 1993)

Program Element 1: Project Coordination and Management

Since Project inception, numerous meetings, conferences and
congultations have been provided. Companies interested in project
parameters contacted me and/or the 0’Bryans to promote and
demonstrate various products and theories directed toward water
gquality and this project. All products and systems vere
considered and in consultation with the O’Bryans, most vere
denied. The 0O'Bryans were very instcrumental in considering &ll
options for design criteria while spending long personal hours
contemplating alternatives. The involvement of the constructed
wvetland component, on a dairy, is not known in Texas, &= far as
aguatic plant growth, harvesting and feeding. The 0'Bryans and
nyself discussed the wetland process at length pursuing any
individual or company who may posSsess & vorking knowledge or
expertise of agquatic plant characteristics. Lloyd and Gloria
Q’Bryan pesses the enthusiasm and motivation to make this project
a useful, workable and profitable project. All parties that have
dealt with the O’Bryans have left with a positive attitude.

Task 1.1 Conduct initial weeting of invelved parties.
¢(June 23, 1994 - TSESWCB, EPA, NRCS)
(September 26, 1994 - TIAER)
(100% complete)

Task 1.2 Report to interested parties.

- April 1, I provided the reguired quarterly report to the
TSSWCB indicating progress of Project.

- June 30, 1995, 1 provided this quarterly report to TSSWCE
and NRCS.

Task 1.3 Conduct interim meetings of involved and interested
parties as needed.

- Meetings with the O0'Bryan’s were canducted on numerous
occasions throughout the planning and designing process to
develop and finalize plans for Project development. The 0’Bryans
are keeping & communication log of individuals that have
contacted and talked about the project. This documentation ig a
part of their contribution to the project.

- April 12, 1995, Dr. Andrew Kruzic, University of Texas at
Arlington submitted a proposal to utilize a wastewater treaiment
system utilizing Zeolite as a treatment amendment. Project
criteria are being investigated and awaiting final decision.

- May 1, 19935, Met with Texas Association of Dairymen at
Hico, to discuss NRCS activities in the Upper North Bosque River.
The 0'Bryan Constructed Wetland was emphasized 2s an important
project under development.

~ June 12, 1995, I provided & copy of the final waste
management plan including the constructed wetland component to
Larry Hauck of Texas Institute For Applied and Environmental
Research (TIAER) showing layoul and location of constructed
wetland components. This will be used to align monitoring
activities.



- June 13, 1995, I provided a copy of the final design tao
Dan Hayes, Engineer with the TSSWCB Dublin Regional Office and
discussed the comporents to be installed.

Tagk 1.4 Contract administration.
- April 26, 1995, Draft Operation and Maintenance plan sent
to O*'Bryan for review and comment.

Activities Planned for July 1 - September 30, 1293:

1. Complete Operation and Maintenance plan.

2. Review and sign contract between TSSWCB and NRCS.

3. Review and sign contract between NRCS and TIAER.

4. Provide quarterly reports to TSSWCB and NRCS on project
activities and progress.

Program Element 2: System Planning and Design
(Milestone date March 1, 1994)
(1@6% Competed)

Prior to project inception, the 0O’'Bryans regquested an animal
wvaste wmanagement design for their dairy. Since project
initiation, the O’'Bryans vworked with design engineer, Jerry
Walker, on every aspect of the design and were required to make
difficult decisions accordingly. They were instrumental in
deciding appropriate Best Management Practices to install.

Task 2.1 Plan and design a water gquality management system.
- Jerry Walker and the Temple State QOffice Engineering stafd
successfully completed design work of the Project.
{May 23, 193935}
(1@G% complete)

Task 2.2 Review BMP selection:
(April 12, 19S5)
(1994 complete)

Task 2.3 Review completed design.
- May 23, 1995, The waste management plan was completed. The
plan was reviewed at the Pre-Bid Conference held in Dublin.
(198% Complete)

Task 2.4 Submit water guality wmanagement plan to TESWCE for
cectification. :
- June 7, 1995, A completed copy forwvarded to TSSWCE in
Temple.
{100% conplete)

Task 2.5 Design report submitted to EPA/THRRCC.

- June 7, 1595, A completed design was forwarded to EPA for
information.

- June 7, 1995
Natursl Rescources C

, A completed design vwas forwarded tc Texas
cnservation Commission for information.
(lo@Y% complete)

PROGRAM ELEMENT 2 IS COMPLETED AS COF JUNE 7, 1990,



Program Element 3: Construction of the System
(Construction completion date scheduled for Octeober 1, 13593}
(Vegetation completion date scheduled for Spring 1996)

- Although not covered for cost sharing under 3139(h), the
D'Bryans have secured cost share funds through SBS5@3 for other
conservation practices. These practices are utilized in
conjunction with the overall dairying enterprise. The following
conservation practices were completed under SB383 funding: Brush
Management, waterway shaping, vegetation and fertilization,
leveling old terraces and establishment of vegetative cover on =17i]
acres of cropland fields. Scheduled for completion in 1995 are
pipeline, troughs, and fencing. Producer has secured contracting
bids for installation of an Irrigation Systew, pump and pipeline,
£0 be installed in 1995. Additionally, the 0’Bryans completed
shaping of the confined pen area to provide drainage to the
319¢h) Waterway. A 32 foot, 12,000 gallon water storage and flush
valve was purchased as part of the feedlane flushing system.

Shading for livesteck will be completed, in 1995, to entice
cattle closer to the feedlane. This part of the system is to

effectively manage manure in a smaller, less confined area.

Task 3.1 - Establish which BMP's will be used.

Through nuwerous meetings, one-on-one conferences and phone
conversations, Mr. and Mrs. 0O'Bryan decided on BMP's to
incorporate into the overall dairy system.

(120% complete)

Task 3.2 - Soliecit construction contractors bids.
(Completion date June 23, 1993)

- April 19, 1995, Pre-Solicitation Notice, Project'No.
SCS-8-TX-95 was submitted to extend an invitation for bidding the
Constructed Wetland Project.

- April 23, 1995, CBD received Solicitation No. SCS-8-TX-95.

- May 4, 1995, Floyd A. Taylor, Civil Engineering Technician
and Jack L. W%White, Program Manager viewed the construction site
for information and familiarization.

- May 8, 1995, Tom Beach, Contracting Officer Technical
Representative and Floyd A. Teylor, visited the site for
familiarization.

-~ May 1@, 1995, Floyd A. Taylor, Salvador Abreo,
Construction Inspector, Victer Rice Surveying Technician, and
Adam Rangel, Surveying Technician staked the construction site
for site showing.

- May 1@, 1995, Issued Invitation For Bid.

- May 11, 1995, Tiw Buscha, Civil Engineer, Salvador Ahreo,
Construction Inepector, Victor Rice, and Adam Rangel completed
staking the construction site for site showing.

- May 22, 1995, Salvador Abreo and Robert Behrels marked
clearing and grubbing boundaries for site showing.

- May 23, 1993, A Pre-Bidding Conference vas held in the
First National Bank Conference Room, in Dublin, teo review the
design and tour the constrvuction site. A total of 15 individuals
or firms were present for the confesrence, as ves Lloyd O'Bryan.

- May 26, 1995, An amendment of Sclicitation was issued
reflecting changes of the Mey 2Grd Pre-Rid Conference.

- June %, 1995, Z:@G@ pm final date for bid preszentation.

{1007 Cowmpletle:d




Task 3.3 - Award contract for installation and vegetation.
- June S5, 1993, At 2:060 pm, 4 bids vere received and opened.
Bids ranged from $188,956.25 to $326, 679.30. 1 contractor was
present at the bid opening. Apparent low bidder wvas noted and
will not be accepted as lov bidder until contractor satisfies
portions in the bid package.
(Completion date July 15, 19935)
(90% Complete)

Tagk 3.4 - Construct and certify waste management componentits.
(Completion date Octobker 11, 192%3)
(3% Complete)

Activities Planned for July 1 - September 3@, 1995:

1. Award formal contract to apparent low bidder.

2. Commence formal contract obligations to instzall the animal
vaste management system and Constructed Wetland.

Program Element 4: Technology Transfer
Photographic development depicting "before™ project initiation
wae done and is continuing ag the project unfolds and develops.
Although not specified by date, slides are being taken showing
before, during and eventually after project development. NRCS
Public Affairs Specialist will assist in the development of a
poster display using photos of the project as it progresses.

Task 4.1 - Utilize news media to disseminate information on the
project.

- March 3@, 1995, Provided booth display at the Comanche
County Deiry field Day wvwhere vater quality information and the
0’Bryan Constructed Wetland Project was presented.

- April 24, 1995, the Hydrologic Unit Project brochure was
updated and utilized at informational gatherings indicating the
proposed Constructed Wetland project as a forthcoming project of
significance.

- May 1, 1995, I made =2 presentation to the Texas
Association of Dairymen meeting concerning NRCS activities and
the involvement of the 319¢(h) preogram and SB5@3 with reference to
the 0'Bryan Constructed Wetland Project. 24 in attendance. Mayors
of Waco and Clifton, State Representatives, Chambere of Commerce
from Waco and Clifton, dairy producers and State and Federsal
agency perscnnel attended the meeting.

- May 1, 1995, received quote for development of sign board
to be erected at the entrance to the Preoject site. Initiation of
eign development or completion will not be made until clearance
of the contractor. A "OGround Breaking® ceremony is planned with
all agencies and interested public participants after contractor
acceptance. News coverage ig slated for attendance from Dublin
Citizen, Stephenville Empire Tribune, Texas Dairy Review and Waco
Tribune Herald.

- Mey 26, 199

commence aerial Co
-

5, Contacted Edwin Fitzgerald Flying Service to
verage of Project site. Aerial photos will be
ns
A4

obtained and zs ¢ tyuction commences and depending upon speed
of awarded conlractor, aerial coverage will he at least once pew
week throughout the construction period.

June 7, 1295, Edwin Fitzgerald suo sfully complebed

1

. )
- [ = [
serial photography of the FProject =zite and film was processed.



- June 6, 1995, Worked with Gail Chandlier, HNRCS Public
Affaire Specialist, Temple to develop and conduct a 6th grade
water gquality classroom at the 0'Bryan Dairy. Classroom gcheduled
for April 1996.

- June 7, 1995, I conducted 2 field and design review of ihe
constructed wetland project with Andy Kilpatrick, Waco Tribune
Herald Newspaper, Amy Kinney, Dr. Bruce Lesikar, Dr. Joe
McFarland, Dr. Forest Mitchell with Texas Agricultural Extension
Service and Texas Agricultural Experiment Station, Gail Chandler
and Ronnie Boston, Natural Resources Conservation Service. (& in
attendance.) Additional visits are planned for feature article
development during the construction phase of the project.
Received copy of nevs article published June 12 and was sent to
TSSWCB, EPA and NRCS for information. Additional copies delivered
by TAEX to College Station and Stephenville Resident Director.

- June 12, 1995, Stephenville Empire Tribune developed a
feature article for Dairy Day. The articled festured the
Constructed Wetland as a component to the waste management
system.

- June 15, 1995, I visited with Dale Bullock, District
Conservationist in Mississippi to coordinate a tour scheduled for
August 22, 1995, A group of Commissioners, Farm Burezu and dairy
owners will tour Erath County to visit the Constructed Wetland
Project and other dairy operations.

- June 19, 1995, Met with Kirby Frye, Fossil Rim Wildlidfe
Refuge, Glen Rose, Texas con the use of Constructed Wetlands to
treat exotic animal waste in the park area. The use of filter
strips and constructed vwetland pond(s) could have applicability
to the exotic wildlife farm. Attendees were Kirby Frye, Wildlife
Refuge Manager, Dr. Forest Mitchell TAES, Amy Kinney, TAEX,
Ronnie Baston, Leon-Bosque RC&D and wyself.

- June 23, 1995, Amy Kinney and myself met with Ronnie
Boston, RC&D, Kirby Frye and Inger Myher to vigit the potential
Canstructed Wetland sites. Potential site has similar
characteristics to the O0'Bryan in that 3000# Rhinos are washed
daily and the rinsate allowed to flow toward the water course.

- June 27, 1995, Met with Dr. Andy Kruzic and Dick Smith on
the O'Bryans for demonstration of Zeolite on overland flow and
de-nitrification of the agquatic cells. Demonstration will be
initiated in April 1996, Systews and products donated to the
Project.

- June 28, 19595, Met with Amy Kinney, TAEX, Tom Goff and
Lance Frazier of Hative Environmental Services ior use of enzymes
in effluent. A 4 menth study using enzymes will be undertaken.
£11 productes and services donated to the Project.

Taslk 2.2 - Conduct Z field days open to the public, demonstrsiing
progress and results of the demonstratioen dairy.

sdctlivities FPlanned for July 1 - September 3&, 1935:

1. Order Project =ign for Constructed Wetland showing key
playvers.

2. Erect Froject s=ign &t entrance of congtruction oite

T, Frovide weekly to bivweebly serial coverage during Project

construvction.



4, O'Bryans will commence their poartion of the Project installing
the flush tank and flush valve, extending the feedlane, provide
temporary fencing around work site, install shades and locate
troughs under shades, permanent fencing, livestock pipelines,
troughs, pumping plant and irrigation systen.

5. Commence development of poster hoard depicting sequence of
events.

£&. Develop slide presentation to be duplicated and sound added.

7. Conduct 1 field day during leter part of construction to
interected persong, nevs medias and agency personnel.

Program Element 5: Water Quality Monitoring
{Completion date May 1, 1997

Task 5.1 - Establish monitoring sites at locations to accurately
capture and assess nutrient runcifif loading.

- June 12, 1995, I provided & copy of the finsl waste
management plan including the construcied weltland component to
L.arry Hauck showing layout of constructed wetland componenis.

{Completion date Hovember 1, 1993}

Task 5.2 - Utilize updated data in model predictions to evaluate
movenent of nutrients under different management scenarios.
(Completion date May 1, 1997)

Task 5.3 - Moniter nutrient leoadings entering/exiting constructed
vetland field.
(Completion date May 1, 1997)

Activities Planned for July 1 - September 30, 1535:

J. Install weather station.

Z. Begin preliminary monitoring data.

3. Review and complete criteris for monitoring and secure
contract from TIAER.

Program Element 6: Economic Feasibiliity Testing
{Completion date May 1, 1597}

- June 1, 1995, producer 0’'Brysn has secured a Hutritional
Computer Program to utilize for feedstuff adjustment through the
project. The Tarleton State University has cffered O'Bryan’'s =on,
Eteve, the us=se of the laberatory to run plant chemistry on
selected feedstuffs from the wetland cells.

Task 6.1 - Record weights of cattle at beginning of project,
{Completicn date May 1, 1987)

Taghk 6.2 - Harvest plante grovwn in wvetland and utilize fesdzstock
irn rations fed to cattle.

Task 6.3 - Record veight change of cetlle pericdicalliy.
Ta=lk 6.4 - Sumnmnarize the effectiveness ol uwiilizing feedstochk
from Wetland in dairy rations.

Activities Flanned for July 1 - September 30, 1995:



UNITED STATES NATURAL RESOURCES 233 E. HMcNEILL
DEPARTHMENT OF CONSERVATION STEPHENVILLE, TEXAS
AGRICULTURE SERVICE 76401

UPPER NORTH BOS@UE RIVER HYDROLOGIC UNIT AREA PROJECT
October 2, 1995
To: Dee Carlson
Texas State Soil and Water Conservation Board
Temple, Texas 76301
Re: EPA 319 Quarterly Report (Constructed Wetland) and Phase 11
Attached, please find the Constructed Wetland Project and Phase

II quarterly report on the O0’Bryan Dairy. The reporting period is
from July 1 through September 30, 1995.

Any questions, plesse advise.
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DEMONSTRATION of WASTE MANAGEMENT SYSTEM UTILIZING
CONSTRUCTED WETLANDS
’ and
PHASE 11

(FOR THE PERIOD JULY 1 - SEPTEMBER 3@, 1993)

PROGRAM ELEMENT 1: PROJECT COQRDINATION and MANAGEMENT

Task 1.1 Conduct initial meeting of involved parties.
(June 23, 1994 - TSSWCB, EPA, NRCB)
(September 26, 1994 - TIAER)
(120% complete)

Task 1.2 Report to interested parties.

- August 14, 1995 - Made report to Natural Resources
Conservation Service (NRCS) State Office for In-Kind and actual
cash expenditures to be forwarded to TSSWCB for documentation.

- September 3@, 1995 - Made quarterly report to Texas State
Sepil and Water Conservation Board (TSSWCB) and NRCS State Office.

Task 1.3 Conduct interim meetings of inveolved and interested
parties as needed.

- June 3@, 1995. Lloyd and Gloria 0’Bryan, owners, Bo Spoonts,
Suzanne Cardwell, Dee Carlson, TSSWCB, Alan Colwick and Jack
White, NRCS, met to review In-Kind criteria and documentation
required for reporting.

Task 1.4 Contract administration.

‘ - July 7, 1995. Reviewed final draft of Memorandum of
Understanding and Contract to Texas Institute for Applied
Environmental Research (TIAER) for monitoring responsibilities.
Contract for monitoring will be developed for contract period.

Activities Planned for October 1- December 31, 1993:

- Qctober 3, 1995 - Submit quarterly report.

- October 1995 - submit current In-Xind and cash expenditures
for documentation and progress.

PROGRAM ELEMENT 2: SYSTEM PLANNING and DESIGN
(Milestone date March i, 1994)
(100% Competed)
Task 2.1 Plan and design a water guality management systemn.
(May 23, 1993)
(10@% complete)
Task 2.2 Review BMP selection: .
(April 12, 1995)
{10@% complete)
Task 2.3 Review completed design.
{May 23, 1S993)
(120% Complete)



Task 2.4 Submit water quality management plan to TSSWCB for
certification. )

(June 7, 1993%)

(108% complete)
Task 2.5 Design report submitted to EPA/TNRCC.

(EPA - June 7, 1993)

(THNRCC - June 7, 19S3)

(12@% complete)

PROGRANM ELEMENT 2 IS COMPLETED AS OF JUNE 7, 1995.

PROGRAM ELEMENT 3: CONSTRUCTION OF THE SYSTEM
(Milestone date November 19393}

Task 3.1 - Establish which BMP’'s will be used.
{10@% complete)

Task 3.2 - Solicit construction contractors bids.
(June 23, 1995}
(100% Complete)

Task 3.3 - Award contract for installation and vegetation.

- July 1@, 1995 - Roy Huffstutler, from Comanche, was awvarded
contract for project construction.

- July 20, 1995 ~ Met with Roy Huffstutler, Watershed
construction crew and Lloyd 0O'Bryan on Pre-Construction
conference.

(120% Complete)

Task 3.4 -~ Construct and certify waste management components.

- August 8, 1995 - Roy Huffstutler commenced construction
activities. Began construction waste storage pond.

- August 15, 1995 - Installed filter fabric silt fences around
construction site.

- August 18, 1995 - Began construction of vetland cells.

- August 31, 1993 - Completed construction of waste storage
pond and topseil spoil area. Began installation of waste storage
pond liner.

- September 5, 1995 - Completed waste storage pond liner
placement.

- September 6, 1995 - Liner test was performed for waste
storage pond liner certification.

- September 8, 1995 - Commenced dewatering existing lagoon;
pumping wastewater and sludge to adjacent and designeted fields.

Note: For a period of two weeks from September 11 - September 22,
a total of 5.9" of rain fell on project hampering operations and
progress.

!

- September 16, 1955
lagoon.

- September 20, 1995 - Began construction of waterwvays.

- September 26, 1995 - Began installation of recycle pipeline

from waste storage pond to flush tank.
- September 27, 1995 - Waste treatment lagoon near completion.

Began construction of waste treatment



- September 27, 1993 - Flush tank installed by owner.
(45% Complete)

Activities Planned for October 1- December 31, 19953:
- November 1995 - complete construction and certify system,

PROGRAM ELEMENT 4: TECHNOLOGY TRANSFER

Task 4.1 - Utilize news media to disseminate information on the
project.

- July 1@, 1995 - I ordered sign for the "Dedication®
ceremony.

-~ July 14, 1995 - Received sign for Dedication.

- August 14, 1995 - Edwin Fitzgerald, C&F Aviation commenced
aerial coverage of the construction site on a weekly basis.

- August 15, 1995 - Completed newvs article and delivered to
The Stephenville Empire Tribune, Dublin Citizen, Country Weorld
and Texas Dairy Review for publication. NRCS Public Affairs will
contact television network for coverage.

- August 29, 1995 - News article from Stephenville Empire
Tribune was published.

- September 1995 issue of the Texas Dairy Review magazine,
published a news article on the Dedication ceremony.

Task 4.2 - Conduct 2 field days open to the public, demonstrating
progress and results of the demonstration dairy.

- July 22, 1995 - Provided tour hosting MHississippi
participants for their Conservation tour. (34 People present).

- August 11, 1995 - Upper Leon and Cross Timbers SWCD
completed letter of invitation to the Dedication Ceremony to be
held on August 28, 1995. Letters mailed this date.

- August 28, 1995 - Held *Dedication" ceremony and toured
construction site with agency personnel and the general public.
(41 in attendance).

- September 13, 1995 - hosted field and progress tour of the
constructed wetland site with 5 members of TSSWCBE.

(5@% Complete)

Activities Planned for October 1- December 31, 1993:
- Complete second scheduled field day of finished system.

PROGRAM ELEMENT 5: WATER QUALITY MONITORING
(Completion date May 1, 1997)

Task S.1 - Establish monitoring sites at locations to accurately
capture and assess nutrient runoff loading.

- July 1@, 1993 - Received Cooperative Agreement to TIAER for
monitoring.
(Completion April 1996)
(1@%Z Complete)



Task 5.2 - Utilize updated data in model predictions to evaluate
movement of nutrients under different management scenarios.

-~ September 13, 1995 - 'Jack White visited and expressed
concerns to the Blackland Research Center using EPIC or APEX for

model predictions.
(Completion date May 1, 13997)

Task 5.3 - Monitor nutrient loedings entering/exiting constructed

wetland field.
(Completion date Mey 1, 1997)

Activities Planned for October 1- December 31, 1995:
- December, 1995 - Commence preliminary {(henchmark) effluent
testing of milking center wastewater.

PROGRAM ELEMENT 6: ECONOMIC FEASIBILITY TESTING
(Completion date May 1, 19%97)

Task 6.1 - Record weights of cattle at beginning of project.

Task 6.2 - Harvest plants grown in wetland and utilize feedstock
in rations fed to cattle.

Task 6.3 - Record weight change of cattle periodically.

Task 6.4 - Summarize the effectiveness of utilizing feedstock
from Wetland in dairy rations.

Activities Planned for October 1- December 31, 1995:



DEMONSTRATION of WASTE MANAGEMENT SYSTENM UTILIZING
CORSTRUCTED WETLANDS
and
PHASE 11

(FOR THE PERIOD OCTOBER 1 - DECEMBER 31, 19935)

PROGRAM ELEMENT 1: PROJECT COORDINATION and MANAGEMENT

Tagk 1.1 Conduct initial meeting of invelved parties.
(June 23, 1994 - TSSWCB, EPA, HNRCS)
(September 26, 1994 - TIAER)
(1060Y% complete)

Task 1.2 Report te interested parties.

- December @7, 1995 - Jack White talked to Melissa Burns,
TSSWCB and informed of Project construction completion. Video
field day will be scheduled for February.

~ December ®7, 1995 - Jack White talked to Carl Hutcherson
advising of Project construction completion. Carl vwill relay
praogress to EPA - NPS Hanager.

Task 1.3 Conduct interim meetings of involved and interested
parties as needed.

- October 18, 1995 - Jack White made presentation of Project
activity to the Dublin Concerned Citizens meeting. I handed ocut
pamphlets and ansvered questions concerning the 0'Bryan project
and other water qualily issues. (8 present).

- October 11, 1995 - Jack White and Amy Kinney made a Project
presentation at the Hico Civic Club luncheon. We discussed the
Projects on-site wastewater treatment systems and the 0’Bryan
Constructed Wetland Project. (24 present).

- Octoher 17, 1995 - Jack ¥White selected and ordered aerial
and ground photos for enlargement for display and promotion.

-~ October 19, 1995 - Jack White ordered duplicate glideg for
Jerry Walker to use in his presentation at the ASAE meeting on
October 31, 1995.

- Dctober 19, 1995 - Jack White an. Stephenvillie District
Conservationist, Randy Moore reviewed Project site and
accomplishments. Moore ordered seed for Project vegetation.

- Qctober 24, 1995 - TNRCC Cowwissioner, Ralph Harquez
reviewed Project site with Joe Pope Erath County Extension Agent.

- Octobher 27, 1995 - I received conformation, Dr. Andy
Kruzic’s Zeolite demonstration was funded. Dr. Kruzic will use
the demonstration on the lower edge of waste treatment lagoon for
nitrogen utilization. Water guality data will be collieclted by
TI1IAER.

- Rovember 66, 192% - Jack ¥Whiite revieved and discussed
0 Bryan Project with Melissa Buvrns, THSWCR. A news article to
1ellovw in Deoomber.

- Novembey 11, ¥Ywil - 2 an State

Universily agricuiluvie Ciass
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- Hovember 38, 1995 - Jack White and Amy Kinney revieved
Project site with Dr. Ann Kenimer, TAMNU Agricultural Engineering
Department, Paul DuBowy, TAMU Wildlife and Wetland Ecology, Ric
Jensen, TWRI, HNancy Cole TAEX Horticulture, Ben Wo, TAMU and
Craig Idol, TAEX. Paul DuBowy indicated O'Bryan Dairy will be
toured at the 2nd National Workshop "On The Use 0f Constructed
Wetlands For Animal Waste Management" in May 1996.

- December 01, 19395 - Jack White toured Project site with Dr.
Andy Kruzic, UTA, Dick Smith, retired EPA engineer and Larry
Hauck, TIAER on Kruzie's overland flow demonstration. TIAER will
collect water sample next week for preliminary analysis and
submit results to Kruzic and wmyself for information.

- December ©6, 1995 - Jack White provided tour inforwmation and
guidance to Tarleton State University Dairy Science class under
the direction of Dr. Tiwm Brown. 18 present.

- December 07, 1995 - Jack White provided tour information agd
guidance to Tarleton State University Dairy Science class under
the direction of Dr. Tim Brown. 7 present.

- December 98, 1995 - Jack White and Amy Kinney toured Project
site with Jenifier Bradley, TAMU horticulturist. Jenifier will
advigse operators on aquatic plant habitat in NHew Mexico. She will
also produce a "How to" factsheet for state-wide distribution.

Task 1.4 Contract adwministration.

- November 16, 1995 - Jack White, Tom Beach, Dennis Clute,
Floyd Taylor, Lloyd 0O'Bryan and Ray Hufstutler performed the
check prior to final inspection. Minor items noted and submitted
te Roy for completion.

- December 1, 1995 - Tom Beach and Floyd Taylor wmet with Roy
Hufstutler, Contractor for modification to Project. -

- December 84, 1995 - Jack White talked to James Alderson
about wetland cell species and companies that sell and plant
wetland cells. TSSWCB will plant wetland cells with approved
species.

- December @6, 1995 - Jack White contacted 4 aquatic plant
representatives for catalog, available plant species, and cost.
Requested recommendations for same.

- December 06, 1995 - Jack White reocrdered U’Bryan
Demonstration sign that was damaged during a wind storm.

~ December @7, 1996 - Jack White, Tom Beach, Alan Colwick,
James Stautzenberger, Floyd Tayler, Lloyd O’'Bryan, Randy Moore
and Roy Hufstutler performed the "Final® inspection of the
construction site.

- December 15, 1995 - Jack White received the nev sign for the
Project. I will rewove old sign and install new sign at entrance
af the Project site.

- SC5~8-TH-95 is being adminisztered by the HNRCS State Office
stafi with the Construciion Inspector furnished from the
Qtephenvillie Walershed Office. Construction contract is completed
aa wl December BY, 1995, final cortification date.

(Teagemlney @7, 1993)
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PROGRAM ELEMENT 2: SYSTEMN PLANNING and DESIGHN
{Hilestone date March 1, 1994)
(199% Cowpeted)
Task 2.1 Plan and design a water gqualily management systew.
(May 23, 1993)
. (108% complete)
Task 2.2 Review BMP selection:
(April 12, 19335)
{16@% complete)
Tagk 2.3 Review completed design.
(Hay 23, 19935)
(190% complete)
Task 2.4 Subuit water quality managewent plan to TSSWCB for
certification.
(June @7, 1993)
(1@¢0% complete)
Task 2.5 Design report submitted to EPA/TNRCC.
(June @7, 1993)
{June @7, 1995)
(1900% complete)

PROGRAM ELEMERT 2 IS COMPLETED AS OF JURE 7, 1995.

PROGRAM ELEMENT 3: CONSTRUCTION OF THE SYSTEN

Task 3.1 - Establish which BMP's will be used.
(10@% complete)

Task 3.2 -~ Solicit construction contractoers bids.
{June 23, 19%83)
(168% Complete)
Task 3.3 - Award contract for installation and vegetation.
(July 1@, 1995 - Construction)
(130%L Complete)
Task 3.4 - Construct and certify waste management components.
- QOctober 12, 1995 - Contractor began forming and steel work

for concrete on the inlet protection to the waste storage pond.

- October 12, 1995 - Contractor began ditching the fresh water
line to the wvetland cells.

- October 17, 1995 - Cantractor poured and finished inlet
protection on waste sltorage pond.

- October 17, 1995 - Contractor began forming catch basin and
settling basin areas.
- Dotober 15-24, 199% - Caontractor poured and finished
concrete in catch and settling bagins.
- Oeotober 19, 1995 - Seed for vegetative areas was ordered.
Oetober 20, 1995 - Seed for vegetative work was received and
deliveresd Lo vatershed office, furnished by NRCS.
Dotaber 23R, 1955 - Contractor began forming concrete slope
dyain oublelt in Wosmte Lagoon.
C o fitelas T, 1995 - Contrnclor poured and finished welln of
e e L Lot atdvg hosin and the alope drain oullet.
Glasr LU, TG - Ut callor begoan pluabdo. woric o
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- November 92, 1995 - Contractor requested exiension of time
limitations of Project. Requested 3@ additional days to complete.

- November 19, 1995 - Contractor began vegetation of
embankments, wetland cells and disturbed areas.

- Gummary of completed components as of Novemher 1, 18935:
Sediment filter fabric silt fences.
Waste storage pond (excavation and liner).
Waste lagoon {(dewatering, excavation and liner).
3" - Recycle line from waste storage pend to flush tank,
with puwmp control wires in same channel.
Concrete waste storage pond inlet protection chute.
Flush lane catch basin.
Settling and drying tank. (Settling Basin).
Waste lagoon slope drain from settling and drying tank.
Waterways (1-5) (excavation and topsoil).
Excavation of wetland cells.
Construction of middle ridge and 8" equalization pipe in
wetland cells.
Brush removal and disposal.
6" PVC discharge line fram settling and drying tank to waste
lagoon.

November 1-4, 1995 - 1.75" of rain were recorded on the site.
Contracter discontinued construction. Waterways functioned and
minor damage to the waterway was incurred. Concrete areas ready
for pouring have to be re-worked due to sedimentation. Waste
storage pond caught about 2’ of rainfall runoff.

November 86, 1995 ~ 8.35" of rain fell on work site.

- Summary of completed components from Nevember @1-24, 19995:

WSP slope drain and apron catch basin.

1.25" fresh wvater pipeline to wetland cells.

Emergency overflow and 3" vastevater pipelines.

WSP recycle pump and apertures.

Wetland cells freshwvater risers and plumbing.

Final shaping of waterwvays.

Apertures to pipelines. (Air release, pressure relief,
clean outs and wanholes).

2 - Staff gauges in WSP.

Wetland cells - 24" wastewater risers and plumbing.
8" emergency overflow pipe from waste lagoon to waste
storage pond.

17@° -~ 19" PVC from drip shed to seltling and drying tank.
Removal of existing 10" PVC from drip shed to existing

lagoon.
HNovember 19, 19935 - ©.57" rain fell on construction site. Ho vark
perforwed 11/2¢ due to wel condiltions.
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18" flex hose from catch basin to settling and drying tank
cells.

Seeding of embankments, disturbed areas and waterways.

Construction of site fence.

Mulching disturbed areas with Coastal Bermudagrass.
November 27, 1993 - all work completed with the exception of
testing the recycle pump and installing 10" flex hose from catch
basin to drying and settling tank.

November 28, 1995 - Contractor began demohilization of equipwment
from Project site.
- December 87, 1995 - Performed "Final" contract review for

completeness. Tested recycle pump for operation.
{Decembexr @7, 19935)
(160% Completie)

PROGRAM ELENMERT 3 IS COMPLETED AS OF DECEMBER @7, 19935.

Activities Planned for January @l1- March 31, 1996:
- Vegetate wetland cells with various species for testing.

PROGRAM ELEMENT 4: TECHHOLOGY TRANSFER

Task 4.1 — Utilize news wmedia to disseminate information on the
project.

- October 18-15, 1995 - Gail Chandler, HRRCS Public Affairs
Specialist, Temple, utilized HUA poster display and photos for
the Heart of Texas (HOT) Fair in Waco. Project display included
the 0’Bryan Constructed Wetland Project and other wetland
projects in the HUA. Approximately 179, 000 attended and. viewed
display of 0’Bryan Project and HUA Projects.

- October 31, 1995 - Jerry Walker, HKRCS engineer, gave a
presentation of the Constructed Wetland Project to the American
Society of Agricultural Engineers meeting in Austin. (33 in

attendance).
- Qctober 31, 1995 - Randy Moore and Ted Simpson, District

Conservationist at Stephenville and Comanche, regpectively
utilized photos from the O'Bryan "Dedication™ Ceremony in the
Upper Leon and Cross Timbers SWCD Annual Repaort.

- Ngovember 03, 1995 - Jack White and Awmy Kinney stilized
photos of the O0’Bryan Constructed Wetland Project in the
Hydrolagic Unit Annual Report submitted to Washington, D.C.

- Hovember 28, 1995 - Jack White and Awy Kinney ordered
additional enlargements of selected photos frowm Project inception
to current date.

- December 18, 1995 - Jack White received enlarged color
photos snd slide sets for promotion of Project.

Task 4.2 - Conduct 2 field days open te the public, demonstrating
progress and results of the demonstralion dairy.
(August 28, 19950}
(56Y Cowpleled

Fotivil e Plonmed for Janvery @1- March 31, 129G:

Canpdesrt wemoud public fiel0 dey completo gysten.  (Hareh)

I

i, the 2mnd anpvz) Constructed

i
bl

workshoy cohsduled for May
vizgeLal Lan af Lhe Poojeou

o




Prepare for 2nd Annual Constructed Wetlands for Animal Waste
Management workshop scheduled for May 15-18, 1996. Tour scheduled
for May 16.

PROGRAM ELEMENT S: WATER QUALITY MONITORING
{Completion date May 1, 1957}

Task 5.1 - Establish monitoring sites at locations to accurately
capture and assess nutrient runeff loading.

- July 1@, 1995, Cooperative Agreement to TIAER was received
for monitoring.

- Dctober 11, 1995 - TIAER received formal contract from NRCS
to commence monitoring activities.

- Dctober 31, 1995 - Jack White revieved finished Project gite
with Larry Hauck, TIAER, for monitoring site locations.

- Hovember @8, 1995 — Jack White and Randy Hoore met with
TIAER on wonitoring and EPIC and APEX needs.

- December ©1, 1995 -~ Jack White met with Larry Hauck, TIAER
on monitoring locations, on the site. Lagoon approximately one
third full. Preliminary water sample drawn for analysis.

{December ®1, 1995)
(108% Complete)

Task 5.2 -~ Utilize updated data in model predictions to evaluste
movement of nutrients under different management scenarios.

- October 31, 1995 - Jack White contacted Larry Hauck and Joan
Flowers, TIAER to adapt EPIC and APEX computer wodeling programs
for actual case and different scenarios on the Project site.

(Completion date May 1, 1S37)

Task 5.3 - Monitor nutrient loadings entering/exiting constructed
wetland field.
{(Completion date May 1, 1937)

Activities Planned for Januvary 91- March 31, 1996:

- Commence monitoring of sampling points, as plants are
established.

PROGRAM ELEMENT 6: ECONONHIC FEASIBILITY TESTING
(Completion date May 1, 1997)
Task 6.1 - Record weights of cattle at beginning of project.

Task 6.2 - Harvest plants grown in wetland and utilize feedstock
in rations fed to cattle.

Task 6.3 ~ Record weight change of csttle periocdically.
Tesk 6.4 - Summarize the effectiveness of ulilizing feedstock
Draw Wetland in doiry raliona

tetivities Planned oy Junuary @1 Marvch 31, 19386:
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UNITED STATES //(EQTURAL RESQURCES 239 E. MCNEILL
DEPARTMENT OF CONSERVATION STEPHENVILLE, TEXAS
AGRICULTURE SERVICE 76401

UPPER NORTH BOSQUE RIVER HYDROLOGIC UNIT AREA PROJECT

April 1, 1996
To: B.O. Spoonts
Texas State Soil and Water Conservation Board
Temple, Texas 76501

Re: EPA 319 Quarterly Report (Constructed Wetland) and Phase II
Attached, please find the Constructed Wetland Project and Phase

II quarterly report on the O'Bryan Dairy. The reporting period is
from January 1 through March 31, 19595.

Any guestions, please advise.

ek uie

Program Manager
Upper North Bosgque River HUA
NRCS, Stephenville

cc: Dick Babcock, ASC, NRCS, Temple
Allan Colwick, WQC, NRCS, Temple



DEMONSTRATION of WASTE MANAGEMENT SYSTEM UTILIZING
CONSTRUCTED WETLANDS
and
PHASE II

(FOR THE PERIOD JANUARY 01 - MARCH 30, 1996)
PROGRAM ELEMENT 1: PROJECT COORDINATION and MANAGEMENT

Task 1.1 Conduct initial meeting of involved parties.
(June 23, 1994 - TSSWCB, EPA, NRCS)
(September 26, 1994 - TIAER)
(100% complete)

Task 1.2 Report to interested parties.
- January 02, 1996 - Made quarterly report to NRCS and
TSSWCB.

Task 1.3 Conduct interim meetings of involved and interested
parties as needed.

- January 06, 1996 - Jack White provided tour and design
information to 2 local dairy operators referencing the settling
basin and recycling system.

- January 11, 1996 - Jack White and James Alderson developed
planting specifications for the wetland cells.

- February 9, 1996 - NRCS State Office solicited bid
proposals to 3 individuals for aquatic plants. Response date
scheduled for March 01. Plant delivery date scheduled for March
20, 1996. :

- February 21, 1996 - Jack White provided tour information
to Dr. Ray Drenner, Texas Christian University, for proposed
demonstration project using algae and Talipa for phosphorus
utilization.

- February 22, 1996 - Jack White made preparations for the
planting of the aquatic cellg. Cells will be planted with
students from the Tarleton State University Range and Dairy
Science Clubs. Luncheon arrangements and refreshments are being
investigated. Began making contacts for news coverage for the
field day. Sent out letters and began making contacts for
volunteers to assist with planting and other ocutreach projects.

- February 26, 1996 - Provided design informaticn to Joan
Flowers and Tina Coan, TIAER, on the BOD loading rate and cell
S1ze.

- February 27, 1996 - Jack White provided tour information
to Eric Chasteen and Darrell Williamson of the Texas Natural
Resocurce Conservation Commission (TNRCC) .

- Marxch 01, 1996 - Jack White provided tour information to
Marvin Garza and 2 other TNRCC employees.

- March 01, 1996 - Met with Dr. Andy Kruzic and 3 graduate
students concerning his demonstration and research project.
Project will commence with grass planting and construction work
of containment system for overland flow demonstration. Project to
commence in April, 1996.



- March 04, 1996 - State Office Plant Materials Specialist
contacted Brian Kruger, low bidder for aquatic plants. 1538
plants to be delivered to the site on March 20, 1996.

Task 1.4 Contract administration.
(December 07, 1995)
(100% complete}

Activities Planned for April 01- June 30, 1996:
* Provide tour and information to 4 TNRCC inspectors.

PROGRAM ELEMENT 2: SYSTEM PLANNING and DESIGN
(Milestone date March 01, 1994)
(100% Competed)
Task 2.1 Plan and design a water guality management system.
(May 23, 1995)
' (100% complete)
Task 2.2 Review BMP selection:
(April 12, 1995)
{100% complete)
Task 2.3 Review completed design.
(May 23, 1995}
{100% Complete)
Task 2.4 Submit water quality management plan to TSSWCB for
certification.
(June 07, 1995)
(100% complete)
Task 2.5 Design report submitted to EPA/TNRCC.
(June 07, 1995} EPA
{June 07, 19885) TNRCC
{(100% complete)

*% PROGRAM ELEMENT 2 IS COMPLETED AS OF JUNE 7, 1995.%%

PROGRAM ELEMENT 3: CONSTRUCTION OF THE SYSTEM
Task 3.1 Establish which BMP’'s will be used.
(100% complete)
Solicit construction contractors bids.
(June 23, 1995)
(100% Complete)
Award contract for installation and vegetation.
(July 10, 1995 - Construction}
(100% Complete)
Construct and certify waste management components.
(December 07, 1995)
{(100% Complete)

Task 3.

o)
)

Task 3.

5%
i

Task 3.4

** PROGRAM ELEMENT 3 IS COMPLETED AS OF DECEMBER 7, 1995.*%



PROGRAM ELEMENT 4: TECHNOLOGY TRANSFER

Task 4.1 - Utilize news media to disseminate information on the
project.

- January 18, 1996 - Made final preparations with Paul
PuBowy for the 2nd National Workshop - Constructed Wetlands for
Animal Waste Management to be held in May, 1996. O'Bryan’s
Wetland Project te be tour site for the conference on May 16,
1986.

- January 23, 1996 - Provided tour and site informatiom to
Christi Mays, Stephenv1lle Empire Tribune. She will develop a
news article on the O'Bryan project to be published in February.

- January 31 - Jack White developed brochure depicting the
Constructed Wetland project. The brochure will be published and
distributed for information of the Project. Comments from 3
reviewers returned on March 05, 1996.

- February 07, 19%6 - 1 submltted "draft" copy of wetland
brochure I developed for the Project to the NRCS State Office for
review and publishing.

- February 12, 1996 - Provided tour information to NRCS
engineering, Plant Materials, Agronomy staff and Texas Institute
for Applied Environmental Research staff. (7 in attendance).

- February 24, 1996 - The news article developed by Christi
Mays was in the Sunday edition of the Empire Tribune and covered
one full page. Distributed copies to NRCS State Office, TSSWCB,
and EPA.

- February 26, 1996 - Provided 10 slides to Melissa Burns,
TSSWCB to be used for 319 presentation.

- March 6, 1996 - I presented a poster and conference
presentation at the 1996 Water Quality Monitoring and Assessment
Seminar in Bandera. (55 in attendance}.

- March 18, 1996 - Jack White and David Gregory flagged
wetland site for plant location. Erected replacement sign at the
front entrance.

-~ March 20, 1996 - Wetland plants delivered to site. 1538
bare root plants unlocaded and placed at planting sites.

- March 21, 1996 - Planted the wetland cells using students
from the Tarleton State University Range Science and Dairy
Science Clubs, and Dublin Vocational Agriculture. Others
participating were: Upper Leon SWCD, Cross Timbers SWCD, NRCS,
TIAER, TAEX, TAES, and TSSWCB. (67 partlclpated) Vicki Boyd,
Western Dairy Magazine and Keri Lanting, Dublin Citizen were
present and will develop news articles.

- March 25, 1996 - Provided tour and project information to
18 members of the Brazos River Authority Board of Directors and
field personnel.

- March 28, 1996 - Provided booth at the KCOM Dairy Field
Day in Comanche. Project literature and O’Bryan Wetland on
display. (800 in attendance).

- March 30, 1996 - Made poster and information of the
Project at the Native Plant and Heirloom Festival in
Stephenville. (Approximately 500 in attendance).

Task 4.2 - Conduct 2 field days open to the public, demonstrating
progress and results of the demonstration dairy.
(August 28, 1995)
(100% Complete)



Activities Planned for April 01- June 30, 1996:

* Conduct second field day and tour open to the public
demonstrating completed and functioning system. Target date set
for May, 1996.

* Make wetland project presentatlon at the Technology
Transfer meeting in Sulphur Springs in April, 1996.

* Conduct tour for Texas Watch 2000 conference on April 21.

* Display Project photos and information at the Southwest
Dairy Field Day held at the Ray Johnston Dairy, in Comanche
County, on May S, 1996.

* Make presentation of the O’'Bryan Constructed Wetland
Project at the 2nd National Workshop - Constructed Wetlands for
Animal Waste Management on May 15, 1996.

* Conduct tour of the O'Bryan facilities for the 2nd
National Workshop - Constructed Wetlands for Animal Waste
Management on May 16.

* Publish O’Bryan brochure. Distribute when received from
publishing.

PROGRAM ELEMENT 5: WATER QUALITY MONITORING
{(Completion date May 1, 1997)

Task 5.1 - Establish monitoring sites at locations to accurately
capture and assess nutrient runoff loading.
(November 01, 1995)
(100% Complete)

Task 5.2 - Utilize updated data in model predictions to evaluate
movement of nutrients under different management scenarios.
(Completion date May 1, 1997)

~ Task 5.3 - Monitor nutrient loadings entering/exiting constructed
wetland field.

- February 22, 1996 - I obtained a soil sample from the
wetland cells to determine nutrient content of the plant medium.
Also collected samples from the settling and drying tank
(settling basin) for analysis. Delivered soil test results to
TIAER.

- March 08, 1996 - I met with Joan Flowers, TIAER on
computer modeling and upgrade of program to be incorporated on
the wetland system.

- March 18, 1996 - Obtained analysis of lagoon sample taken
by TIAER for preliminary conditions.

(Completion date May 1, 1997)

Activities Planned for April 01- June 30, 19%6:
* Commence monitoring program.



PROGRAM ELEMENT 6: ECONOMIC FEASIBILITY TESTING
(Completion date May 1, 1997)

Task 6.1 - Record weights of cattle at beginning of project.

- March 30, 1996 - Lloyd began construction of test pen
?gii-6.2 - Harvest plants grown in wetland and utilize feedstock
in rations fed to cattle.

Task 6.3 - Record weight change of cattle periodically.

Task 6.4 - Summarize the effectiveness of utilizing feedstock
from Wetland in dairy rations.

Activities Planned for April 01- June 30, 1996:
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UNITED STATES NATURAL RESQURCES 23% E. McNEILL
DEPARTMENT OF CONSERVATION STEPHENVILLE, TEXAS
AGRICULTURE SERVICE 76401

UPPER NORTH BOSQUE RIVER HYDROLOGIC UNIT AREA PROJECT

July 8, 1996
To: Justin Hester
Texas State Scil and Water Conservation Board
Temple, Texas 76501

Re: EPA 319 Quarterly Report (Constructed Wetland) and Phase II

Attached, please find the Constructed Wetland Project and Phase
II quarterly report on the O'Bryan Dairy. The reporting period is
from April 01 through June 30, 1996.

Any questions, please advise.

e

Ja L. White

Pr am Manager

Upper North Bosque River HUA
NRCS, Stephenville

cc: Dick Babcock, ASC, NRCS, Temple
Allan Colwick, WQC, NRCS, Temple
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UNITED STATES NATURAL RESOURCES 239 E. McNEILL
DEPARTMENT OF CONSERVATION STEPHENVILLE, TEXAS
AGRICULTURE SERVICE 76401

UPPER NORTH BOSQUE RIVER HYDROLOGIC UNIT AREA PROJECT

July 8, 199%¢6
To: B.O. Spoonts

Texas State Soil and Water Conservation Board
Temple, Texas 76501

Re: EPA 319 Quarterly Report (Constructed Wetland) and Phase II

Attached, please find the Constructed Wetland Project and Phase
II quarterly report on the O'Bryan Dairy. The reporting period is
from April 1 through July 31, 1996.

Any questions, please advise.

O L Lkt

. White
Program Manager
Upper North Bosque River HUA
NRCS, Stephenville

cc: Dick Babcock, ASC, NRCS, Temple
Allan Colwick, WQC, NRCS, Temple



DEMONSTRATION of WASTE MANAGEMENT SYSTEM UTILIZING
CONSTRUCTED WETLANDS
and
PHASE II

{FOR THE PERIOD APRIL 01 - JUNE 30, 1996)
PROGRAM ELEMENT 1: PROJECT COORDINATION and MANAGEMENT

Task 1.1 Conduct initial meeting of involved parties.
(June 23, 1994 - TSSWCB, EPA, NRCS})
(September 26, 1994 - TIAER)
(100% complete)

Task 1.2 Report to interested parties.
- April 02, 1996 - Made quarterly report to NRCS and TSSWCB.

Task 1.3 Conduct interim meetings of involved and interested
parties as needed.

- April 10, 1996 - James Alderson, Jack White, and Brian
Kruger of Apache Landscape Services, planted 234 additional
Bulrush plants in cell 4B. Duckweed plants scheduled for delivery
next month when water becomes available.

- May 03, 1996 - Jack White, James Alderson and Lloyd
O'Bryan planted an additional 86 wetland plants in cell 3A.
Plants were donated from the Galveston Bay Project.

- June 24, 1996 - Jack White, Leo Johnson, and Lloyd O'/Bryan
planted Shoreline Reedgrass in Cell 4A.

- June 28, 1996 - Jack White, Leo Johunson, Lloyd O'Bryan and
Morris Houck from Plant Materials Center in Knox City, planted
Eastern Gamagrass and Alamo Switchgrass in cell 4A.

Tasgk 1.4 Contract administration.
(December (07, 1995)
(100% complete)

Activities Planned for July 01 - September 30, 1996:
- July 10, 1996 - Incorpeorate Duckweed into Cells 1A and 2A.
Also, plant 100 Giant Cutgrass plants in Cell 4A.

PROGRAM ELEMENT 2: SYSTEM PLANNING and DESIGN
{(Milestone date March 01, 1994)
(100% Competed)
Task 2.1 Plan and design a water gquality management system.
(May 23, 1995)
(100% complete)
Task 2.2 Review BMP selection.
{(April 12, 1995)
(100% complete)
Task 2.3 Review completed design.
(May 23, 1995)
{(100% Complete)



Task 2.4 Submit water guality management plan to TSSWCB for
certification.
{June 07, 1995)
(100% complete)
Task 2.5 Design report submitted to EPA/TNRCC.
(June 07, 1995) EPA
{(June 07, 1995) TNRCC
{100% complete)

** PROGRAM ELEMENT 2 IS COMPLETED AS OF JUNE 7, 1995.%*%*

PROGRAM ELEMENT 3: CONSTRUCTION OF THE SYSTEM

Task 3.1 - Establish which BMP’s will be used.
{(100% complete)
Task 3.2 - Solicit construction contractors bids.
(June 23, 1995)
(100% Complete)
Task 3.3 - Award contract for installation and vegetatiomn.
(July 10, 1995 - Construction)
(100% Complete)
Task 3.4 - Construct and certify waste management components.

{(December 07, 13995)
(100% Complete)

*% PROGRAM ELEMENT 3 IS COMPLETED AS OF DECEMBER 7, 1995.*%*

PROGRAM ELEMENT 4: TECHNOLOGY TRANSFER

Tagk 4.1 - Utilize news media to disseminate information on the
proiect.

- April 11, 1996 - Provided project information to Shannon
Linderoth, Texas Farmer Stockman magazine.

- April 16, 1996 - Provided slide presentation to the Dublin
Rotary Club on the O’Bryan’s Wetland Project. (27 present).

- May 01, 1996 - Jack White, Melissa Burns and Lloyd O'Bryan
provided tour information to AMPI journalist. Article to appear
in AMPI Magazine circulated throughout AMPI’s participants.

- May 16, 1996 - Provided tour and project information to
persons involved with the 2nd National Workshop on Constructed
Wetlands for Animal Waste Management. (114 attending). Video
taping was completed during the tour and will be aired at a later
date, showing 319(h) Projects.

- May 22, 1996 - Jack White made Project activities
presentation at the Technology Transfer meeting held in Sulphur
Springs, Texas. (35 present).

- June 2, 1996 - A news article appeared in the Stephenville
Empire Tribune and the Texas Dairy Review regarding the tour for
the 2nd National Workshop on Constructed Wetlands for Animal
Waste Management.

- June 10-14, 1996 - Project staff setup display at the Town
and Country Bank of HUA activities highlighting the O’Bryan
Constructed Wetland Project, as part of "June is Dairy Month".



- June 14, 1996 - Jack White received an issue of the Texas
Farmer Stockman magazine which contained an article on the
O‘Bryan Constructed Wetland Project.

- June 20, 1996 - Received an article from Country World
magazine, developed by Melissa Burns, TSSWCB, on the O’Bryan
319 {h) Project.

Task 4.2 - Conduct 2 field days open to the public, demonstrating
progress and results of the demonstration dairy.
{August 28, 1995)
(100% Complete)

Activities Planned foxr July 01 - September 30, 1996:

- Assist TIAER with video for Best Management Practices on
the O’Bryan Dairy.

- Assist Americorp with video on the O’'Bryan Dairy.

PROGRAM ELEMENT 5: WATER QUALITY MONITORING
(Completion date May 1, 1997)

Task 5.1 - Establish monitoring sites at locations to accurately
capture and assess nutrient runoff loading.
{November 01, 1995)
(100% Complete)

Task 5.2 - Utilize updated data in model predictions to evaluate
movement of nutrients under different management scenarios.
{(Completion date May 1, 1997)

- April 01, 1996 - NRCS evected a weather station on the
Waste Treatment Lagoon to measure, record, and submit weather
data to TIAER and NRCS engineering. Jack White will download the
information and provide to NRCS State Office.

- May 08, 1996 - Gene Lindemann, Allan Colwick, Jack White
and Lloyd 0'Bryan added a water temperature component to the
weather station, along with a water elevation marker.

Task 5.3 - Monitor nutrient loadings entering/exiting constructed
wetland field.

- April 3, 1996 - received preliminary data from TIAER on
the Waste Treatment Lagoon.

- May 26, 1996 - Jack White contracted a local lagoon pumper
to fill the wetland cells from water in the waste storage pond.

- May 31, 1996 - Jack White purchased pump, pipe and
fittings for Lloyd to use to maintain water volume in the wetland
cells.

- June 18, 1996 - Jack White received another lagoon sample
from TIAER as part of the monitoring portiom of the Project.

- June 10, 1996 - Lloyd and Steve Q’Bryan poured the north
curb of the feedlane extension.

- June 18, 1996 - Lloyd and Steve O’'Bryan poured the south
curb of the feedlane extension.



Activities Planned for July 01 - September 30, 1996:

- Download weather station monthly.

- July - Add Giant Cutgrass plants to Cell 4A.

- July - Completed feedlane extension floor and final
plumbing of the storage tank.

PROGRAM ELEMENT 6: ECONOMIC FEASIBILITY TESTING
(Completion date May 1, 1997)
Task 6.1 - Record weights of cattle at beginning of project.

Task 6.2 - Harvest plants grown in wetland and utilize feedstock
in rations fed to cattle.

Task 6.3 - Record weight change of cattle periodically.

Task 6.4 - Summarize the effectiveness of utilizing feedstock
from Wetland in dairy rations.

Activities Planned for July 01 - September 30, 199%96:
- July - Add Duckweed to Cells 1A and 2A.



UNITED STATES NATURAL RESOURCES 239 E. McNEILL
DEPARTMENT OF CONSERVATION STEPHENVILLE, TEXAS
AGRICULTURE SERVICE 76401

UPPER NORTH BOSQUE RIVER HYDROLOGIC UNIT PROJECT
9/30/96

TO:  Justin Hester
Texas State Soil and Water Conservation Board
Temple, Texas 76501

Re: 319(h) Quarterly Report (Constructed Wetland) and Phase 11

Attached, please find the Constructed Wetland and Phase II report for the reporting period form
July 1, 1996 to September 30, 1996.

Any questions, please advise.

BTl

Upper North Bosque River Hydrologic Unit Area
Program Manager
Natural Resources Conservation Service, Stephenville




DEMONSTRATION of WASTE MANAGEMENT SYSTEM UTILIZING
CONSTRUCTED WETLANDS
and
PHASE II

(FOR THE PERIOD JULY 01 - SEPTEMBER 30, 1996)

PROGRAM ELEMENT 1: PROJECT COORDIMNATION and MANAGEMENT

Task 1.1 Conduct initial meeting of involved parties.
June 23, 1994 - TSSWCB, EPA, NRCS)
September 26, 1994 - TIAER)
{100% complete)
Task 1.2 Report to interested parties.
- July 08, 1996 - Made quarterly report to NRCS and TSSWCB.

Task 1.3 Conduct interim meetings of involved and interested
parties as needed.

- July 10, 1996 - Incorporated Duckweed into Cells 1A and
2A. Also, planted 100 Giant Cutgrass plants in Cell 4A.

- July 25, 1996 - Conducted a field tour of the system with
John Burt, USDA-NRCS Washington, Shirley Gammon, NRCS Regional
Office, Allan Colwick, NRCS State Office, Randy Moore, NRCS
Stephenville Field Office and John Bennett, Cross Timbers Soil
and Water Conservation District.

- July 29, 1996 - Lloyd O'Bryan planted additional Duckweed
into Cell 2A.

- July 31, 1996 - Provided tour information to Lincoin
Nebraska and New Jersey Natural Resources Conservation Service
employees along with State Office.

- September 09, 1996 - Conducted field tour to Natural
Resources Conservation Service Environmental Engineering Core
Discipline Team meeting.

- September 11, 1996 - Conducted a tour of Erath County
along with the Hydrologic Unit Area project area to Larry Rana,
Office of Communications, NHQ and Barbara Lefner, Public Affairs
Specialist. Tour consisted of the Project comnstructed wetland
sites, including the O'Bryan. Larry is upgrading NHQ's files.

Task 1.4 Contract administration.
{December 07, 1995)
{(100% complete)

Activities Planned for OQctober 01 - December 31, 1296:



PROGRAM ELEMENT 2: SYSTEM PLANNING and DESIGN
{Milestone date March 01, 19%4)
(100% Competed)
Task 2.1 Plan and design a water quality management system.
(May 23, 1995)
(100% complete)
Task 2.2 Review BMP selection.
{April 12, 1995}
(100% complete)
Task 2.3 Review completed design.
(May 23, 1995)
{100% Complete)
Task 2.4 Submit water quality management plan to TSSWCB for
certification.
{June 07, 1995)
(100% complete)
Task 2.5 Design report submitted to EPA/TNRCC.
{(June 07, 1895) EFPA
(June 07, 1995) TNRCC
{100% complete)

*% PROGRAM ELEMENT 2 IS COMPLETED AS OF JUNE 7, 1995.*%

PROGRAM ELEMENT 3: CONSTRUCTION OF THE SYSTEM

Task 3.1 - Establish which BMP's will be used.
(100% complete)
Task 3.2 - Solicit construction contractors bids.
(June 23, 1995)
(100% Complete)
Task 3.3 - Award contract for installation and vegetation.
(July 10, 1995 - Construction)
{100% Complete)
Task 3.4 - Construct and certify waste management components.

{December 07, 1995)
{100% Complete}

** PROGRAM ELEMENT 3 IS COMPLETED AS OF DECEMBER 7, 1995.*%%

PROGRAM ELEMENT 4: TECHNOLOGY TRANSFER

Task 4.1 - Utilize news media to disseminate information on the
project.

- July, 1996 - Received issue of the Western Dairy Magazine
from Vicki Boyd editor. Q'Bryan was featured on the cover of the
magazine with a very impressive write-up.

- September 16, 1996 - Conducted field tour for magazine
article development to Karl Wohlshohl, Progressive Farmer.

Task 4.2 - Conduct 2 field days open to the public, demonstrating
progress and results of the demonstration dairy.
(August 28, 1995)
(100% Complete)

Activities Planned for October 01 - December 31, 1886:



PROGRAM ELEMENT 5: WATER QUALITY MONITORING
(Completion date May 1, 1997)

Task 5.1 - Establish monitoring sites at locations to accurately
capture and assess nutrient runoff loading.
{November 01, 1995)
{100% Complete)

Task 5.2 - Utilize updated data in model predictions to evaluate
movement of nutrients under different management scenarios.
(Completion date May 1, 1997)

Task 5.3 - Monitor nutrient loadings entering/exiting constructed
wetland field.

Activities Planned for October 01 - December 31, 19%6:
- Download weather station monthly.

PROGR2AM ELEMENT 6: ECONOMIC FEASIBILITY TESTING
(Completion date May 1, 19387)

Task 6.1 - Record weights of cattle at beginning of project.

Task 6.2 - Harvest plants grown in wetland and utilize feedstock
in raticns fed to cattle.
- July 10, 1996 - Added Duckweed to Cells 1A and ZA.

- July 29, 1996 - Added additional Duckweed plants to cell
2A only. Duckweed of different specie.
Task 6.3 - Record weight change of cattle periodically.

Task 6.4 - Summarize the effectiveness of utilizing feedstock
from Wetfland in dairy rations.

Activities Planned for October 01 - December 31, 1996:



UNITED STATES NATURAL RESOURCES 239 E. McNEILL
DEPARTMENT OF CONSERVATION STEPHENVILLE, TEXAS
AGRICULTURE SERVICE 76401

UPPER NORTH BOSQUE RIVER HYDROLOGIC UNIT PROJECT

1/14/97
TO:  Justin Hester
Texas State Soil and Water Conservation Board
Temple, Texas 76501
Re: 319(h) Quarterly Report (Constructed Wetland) and Phase 11

Attached, please find the Constructed Wetland and Phase II quarterly report for the period
October 1 - December 31, 1996..

Any questions, please advise.

Upper Xorth Bosque River Hydrologic Unit Area
Program Manager
Natural Resources Conservation Service, Stephenville



DEMONSTRATION of WASTE MANAGEMENT SYSTEM UTILIZING
CONSTRUCTED WETLANDS
and
PHASE IIX

(FOR THE PERIOD OCTOBER 01 - DECEMBER 31, 1996)

PROGRAM ELEMENT 1: PROJECT COORDINATION and MANAGEMENT

Task 1.1 Conduct initial meeting of involved parties:
June 23, 1994 - TSSWCB, EPA, NRCS)
September 26, 1994 - TIAER)
(100% complete)
Task 1.2 Report to interested parties.
- September 30, 1996 - Made quarterly report to NRCS and TSSWCB.

Task 1.3 Conduct interim meetings of involved and interested parties as
needed.

- October 15, 19%6 - Jack White and Amy Kinney provided tour and
information on the O'Bryan project to Texas A&M University agronomy
science class. 14 in attendance.

— October 17, 1996 - Jack L. White and Amy S. Kinney met with
Prairie View A&M, Texas A&M and TAEX personnel to tour the constructed
wetland project. 8 in attendance.

~ December 11, 1996 - Jack White met with Alan Colwick, Jerry
Walker, Amy Kinney to view the operation of the newly installed flush
valve. Flush and feedlane completed and functional.

- December 06, 1996 - I met with Lloyd O'Bxryan and Morris Houck,
Plant Materials Specialist, Knox City to view the waste disposal field
adjacent to the constructed wetland site. Three species of Eastern
Gamagrass will be planted for waste utilization. Planting date: January
07, 1997.

- December 12, 1996 - I submitted Lloyd and Gloria O'Bryan to the
National Wetland Awards and Environmental Law Institute for
consideration in the Wetlands Award Program.

Task 1.4 Contract administration.
(December 07, 1985)
{100% complete)

Activities Planned for January 01 - March 31, 1997:

January - Plant waste disposal fields adjacent to dairy site.

February - Provide tour and information to Deputy Under Secretary
for Conservation, Tom Hebert.

February - Provide tour and information to NRCS State Office and
TIAER personnel.

PROGRAM ELEMENT 2: SYSTEM PLAMNING and DESIGN
{Milestone date March 01, 1894)
(100% Competed)
Task 2.1 Plan and design a water quality management system.
(May 23, 1935)
{100% complete)
Task 2.2 Review BMP selection.



(April 12, 1995)
{100% complete)
Task 2.3 Review completed design.
(May 23, 1995)
{100% Complete)
Task 2.4 Submit water quality management plan to TSSWCRB for
certification.
{June 07, 1995)
(100% complete)
Task 2.5 Design report submitted to EPA/TNRCC.
(June 07, 1%95) EPA
(June 07, 1995) TNRCC
(100% complete)

*%* PROGRAM ELEMENT 2 IS COMPLETED AS OF JUNE 7, 1995, %%

PROGRAM ELEMENT 3: CONSTRUCTION OF THE SYSTEM

Task 3.1 Establish which BMP's will be used.
(100% complete)
Task 3.2 - Solicit construction contractors bkids.
(June 23, 1995)
(100% Complete)
Task 3.3 ~ Award contract for installation and vegetation.
(July 10, 1995 - Constructicon)
(100% Complete)
Construct and certify waste management components.
(December 07, 19985)
(100% Complete)

Task 3.4

1

** PROGRAM ELEMENT 3 IS CCMPLETED AS OF DECEMBER 7, 1985, #%

PROGRAM ELEMENT 4: TECHNOLOGY TRANSFER

Task 4.1 -~ Utilize news media to disseminate information on the
project.

- November issue of Progresslve Farmer contained an article of the
Project.

Task 4.2 - Conduct 2 field days open to the public, demonstrating
progress and results of the demonstration dairy.
(August 28, 1995)
{100% Complete)

Activities Planned for January 01 - March 31, 1987:

PROGRAM ELEMENT 5: WATER QUALITY MONITORING
(Completion date May 1, 1987)
- (1 year extension requested on November 14, 1826.

Task 5.1 - Establish monitering sites at locations to accurately
capture and assess nutrient runoff loading.
(November 01, 1295) L
{100% Complete)



Task 5.2 - Utilize updated data in model predictions to evaluate
movement of nutrients under different management scenarios.
(Completion date May 1, 1997)

Task 5.3 - Monitor nutrient loadings entering/exiting constructed
wetland field.

Activities Planned for January 01 - March 31, 1997:
- Download weather station monthly.
PROGRAM ELEMENT 6: ECONOMIC FEASIBILITY TESTING
(Completion date May 1, 1997)

Task 6.1 - Record weights of cattle at beginning of project.

Task 6.2 — Harvest plants grown in wetland and utilize feedstock in
rations fed to cattle.

Task 6.3 - Record weight change of cattle periodically.

Task 6.4 - Summarize the effectiveness of utilizing feedstock from
Wetland in dairy rations. .

Activities Planned for January 01 - March 31, 1997:
Commence monitoring activities as the lagoon and wetland cells
have filled.

%
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UNITED STATES NATURAL RESOURCES 239 E. McNEILL
DEPARTMENT OF CONSERVATION STEPHENVILLE, TEXAS
AGRICULTURE SERVICE 76401

UPPER NORTH BOSQUE RIVER HYDROLOGIC UNIT PROJECT
| 718197

TO:  Justin Hester
Texas. State Soil and Water Conservation Board
Temple, Texas 76501

Re: 319(h) Quarterly Report

Attached, please find the Demonstration of a Waste Management System Utilizing Constructed
Wetlands and Phase I quarterly report for the period April 1 - June 30, 1997.

Any questions, please advise.

Upper North Bosque River Hydrologic Unit Area
Program Manager
Natural Resources Conservation Service, Stephenville



DEMONSTRATION of WASTE MANAGEMENT SYSTEM UTILIZIN
CONSTRUCTED WETLANDS ,
and
PHASE 11

(FOR THE PERIOD APRIL 01 - JUNE 30, 1997)

PROGRAM ELEMENT 1: PROJECT COORDINATION and MANAGEMENT

Task 1.1 Conduct initial meeting of involved parties:
June 23, 1994 - TSSWCB, EPA, NRCS)
September 26, 1994 - TIAER)
(100% complete)
Task 1.2 Report to interested parties.
- April 8, 1997 - Made quarterly report to Texas State Soil and Water Conservation Board.

Task 1.3 Conduct interim meetings of involved and interested parties as needed.
- I provided tour to NHQ Water Quality Coordinator, Dan Smith, on May 22. CREES attended.
- Steve O'Bryan conducted tours to the Tarleton State University Dairy, Range, and Agronomy
classes with. 110 students and professors participating.
- I met with NRC Plant Materials personne] to review and discuss the Eastern Gamagrass field
plots.
- Lprovided tour guidance to the Teachers Workshop participants. 28 in attendance.

Task 1.4 Contract administration.
(December 07, 1995)
(100% complete)

Activities Planned for July 01 - September 30, 1997, 1997:
- Conduct.and host a second tour for the Teachers Workshop held on July 15.

PROGRAM ELEMENT 2: SYSTEM PLANNING and DESIGN
(Milestone date March 01,.1994) -
(100% Competed)
Task 2.1 Plan and design a water quality ganlaég;?ent system.
(Ma%wé% cOI)nplete)
Task 2.2 Review BMP selection.
(April 12, 1995)
(100% complete)
Task 2.3 Review completed design.
(May 23, 1995)
{(100% Complete)
Task 2.4 Submit water quality management plan ta TSSWCB for certification.
(June 07, 1995)
(100% complete)
Task 2.5 Design report submitted to EPA/TNRCC.
(June 07,.1995) EPA
(June 07, 1995) TNRCC
(100% complete)

** PROGRAM ELEMENT 2 IS COMPLETED AS OF JUNE 7, 1995.**



PROGRAM ELEMENT 3: CONSTRUCTION OF THE SYSTEM

Task 3.1 - Establish which BMP's will be used.
(100% complete)
Task 3.2 - Solicit construction contractors bids.
(June 23, 1995)
(100% Complete)
Task 3.3 - Award contract for installation and vegetation.
(July 10, 1995 - Construction)
(100% Complete)
Task 3.4 - Construct and certify waste management components.
(December 07, 1995)
(100% Complete)

** PROGRAM ELEMENT 3 IS COMPLETED AS OF DECEMBER 7, 1995.**

PROGRAM ELEMENT 4: TECHNOLOGY TRANSFER
Task 4.1 - Utilize news media to disseminate information on the project.

Task 4.2 - Conduct 2 field days open to the public, demonstrating progress and results of the
demonstration dairy.
(August 28, 1995)
(100% Complete)

Activities Planned for July 01 - September 30, 1997:

PROGRAM ELEMENT 5: WATER QUALITY MONITORING

Task 5.1 - Establish monitoring sites at locations to accurately capture and assess nutriént runoff loading.
(November 01, 1995)
(100% Complete)

Task 5.2 - Utilize updated data in mode! predictions to evaluate movement of nutrients under different
management scenarios.

Task 5.3 - Monitor nutrient loading entering/exiting constructed wetland field.
- TIAER began monitoring activities on May 4, 1997.

Activities Planned for July 01 - September 30, 1997:
- Download weather station monthly.
- Continue monitoring of sample points.



PROGRAM ELEMENT 6: ECONOMIC FEASIBILITY TESTING
Task 6.1 - Record weights of cattle at beginning of project.

Task 6.2 - Harvest plants grown in wetland and utilize feedstock in rations fed to cattle.
- Steve O'Bryan developed a harvesting platform in the wetland cells for research.
- Steve O'Bryan developed a drying and weighing site for Duckweed at TSU.
- Steve O'Bryan harvested Duckweed and began running nutrient analysis. Duckweed analysis
indicates Duckweed at 35% crude protein.
- Steve O'Bryan completed Internet searches on Duckweed as a feed supplement.
(10% Complete)

Task 6.3 - Record weight change of cattle periodically.
Task 6.4 - Summarize the effectiveness of utilizing feedstock from Wetland in dairy rations.

Activities Planned for July 01 - September 30, 1997:
Commence cattle feeding operations for the study in mid July.



TEXAS STATE SOIL AND WATER CONSERVATION BOARD

311 North 5th
P.Q. Box 658
Temple, Texas 76503-0658
(817) 773-2250
Fax (817) 773-3311

February 15, 1994.

Mr. Jack White

HUA Coordinator

239 East McNeill
Stephenville, Texas 76401-43

(o)

Dear Mr. White:

Enclosed is a schedule for our upcoming meeting with the U.S.
Environmental Protection Agency in Dallas February 28, 1594. You
will also find enclosed a map to the meeting location.

You are scheduled for Monday, February 28, 1994, at 1:30pm for
discussion of your Artificial Ceonstructed Wetland project. If yvou
have any questions, please feel free to contact me or a member of
my staff.

Slncenely,

. //e d }d)/’—* ?\

Bo _Spoonts
Director of Statewide Managemenit Program
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UNITED STATES NATURAL RESOURCES Temple Watershed Construction Office

DEPARTMENT OF CONSERVATION 7300 N. Interstate HWY 35
AGRICULTURE SERVICE Temple, TX 76501
~subject: Date: November 7, 1995

ADS - Acquisition, Procurement, Contracts
Contract No. 50-7442-5-101, O'Bryan Dairy
Waste Management System

To: L. Dennis
ervation Engineer
Natur Resources Conservation Service

A check prior to final inspection for the subject site, has been
scheduled for Thursday, November 16, 1995 at 10:00 A.M. We will
meet at the Site on Thursday.

A /. e

Thomas P. Beach
Contracting Officer’'s Technical Representative

c¢c: James Stautzenberger, Contracting Officer, NRCS, Temple
Dennis Clute, SCE (Acting), NRCS, TWCO
Herbert T. Cunningham, ASTC(FO), NRCS, San Angelo, TX
Randy Moore, DC, NRCS, Stephenville F.O0., TX
Jerry Walker, Wastewater Management Engineer, NRCS, Temple, TX
(Jack White, Upper North Bosque Hydrologic Unit, Stephenville, TX
Floyd Taylor, Construction Inspector, O'Bryan Dairy
Roy Hufstutler. Roy Hufztuler Constiaction Co., Commanche, TX




101 South Main Streot

United States Naturai

Department of Resources Temple, Toxas

Agriculture Canservation 76501-7682
Service

December 13, 1995

Roy HufsttGtler Construction Company
1821 N Housten
Texaz 76442

Dear Mr. Hufstutler:

As Contracting Officer, I hereby make formal acceptance of all work
required under Contract 5@-7442-5-101 for conastruction of the
0’Bryan Dairy Waste Management System, Erath County, Texas.

Acceptance is effective December 7, 1995.

Sincerely,

James E. Stautzenberger
Countracting Officer

cc: Merchants Bonding Company (Mutual)
P.0O. Box 26720
Austin, Texas 78755-@720

bc: Tom Beach, COTR, NRCS, Temple WSCO
Floyd Taylor, CI, NRCS, Stephenville W¥WSCO
Dennis Clute, Acting CE, HNRCS, Temple WSCO
Dennis Medlin, SCE, HNRCS, Temple
Don Gilmore, SDE, HNRCS, Temple
Larry Goertz, HE, NRCS, Temple
Kanand Brooks, Jr., ASC-FQO, NRCS, Bryan
0’Gene Barkemeyer, ASC (Tech), HNRCS, Temple
Richard D. Babcock, ASC (Programs), NRCS, Temple

The Naturai Resourcas Conssrvation
Sarvice is an agency of the AN EQUAL QPPORTUNITY EMPLOYER
Dapartment of Agriculture



Ly

FOR:

e United States Soil 101 Sauth Main Street

Departrnent of Conservation Temple, Texas
Agriculture Service 76501-7682

December 14, 1995

Mr. Robert G. Buckley

Dear Bob:

We have made our final inspection and certification of completion of
the O'Bryan Dairy EPA 319 Constructed Wetland. See the enclosed
completion report.

We anticipate that the final payment will be wmade within the next
several weeks and planting of the forage wetland grasses should begin
in January. Our staff will need to coordinate with you on the
plantings and funding for this work. It was mutually agreed that we
would provide funding for the certification of the liner of the ponds
and your agency would provide funding for installation of the wetland
plants.

Sincerely,

HARRY W. ONE
State Conservationist

Enclcozsure -

cc: Richard D. Babcock, ASC(Programs), Temple
Len Pardee, NPS Project Officer, EPA, Dallas
Carl Hutcherson, EPA{IAG), Dallas
Tom Cunningham, ASC(¥), San Angelo
J ite, PM, Upper North Bosque HUA, Stephenville
Gene Barkemeyer, ASC(Technology), Temple
Bo Spoonts, TSSWCE, Temple

i

The So4 Conservation Service
\ ] 1$ an agency of the

Department ol Agricuiiure AN ECQUAL OPPORTUNITY EMPLOYER
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A Quick Lock at the NRCS
wrechnical Reguirements for Constructed Wetlands"

William H. Boyd PE
Environmental Engineer, Midwest NTC

trechnical Requirements for constructed Wetlands for
Agricultural Wastewater Treatment” was issued in response to
a growing desire to apply +his technology in agricultural
waste management systems. This "quick look" is an
explanation and justification for specific elements in the
document.

Not a Practice Standard

The decision was made to issue this document instead of a
practice standard for the following reasons:

1) Conservation Practice standards are based on research,
conservation field trials, and accumulated knowledge

and experience. At the time this document was issued our
knowledge of the technology, performance, and utility of
constructed wetlands for agricultural wastewater treatment
is very limited.

2) conservation Practice Standards are issued to provide
uniformity in the application of proven technology. We
wanted to leave room for flexibility and innovation as the
technology for tonstructed wetlands was developing.

3) conservation Practice Standards should be limited to the
technical criteria with which a conservation practice is
designed, implemented, and operated. There were policy,
program, and regulatory concerns associated with this

practice we wanted to communicate as we released information
on this technology.

Rather than a practice standard the-technical requirements
are an assemblage of the current understanding of planning,
designing, constructing, operating and maintaining of
constructed wetlands for agricultural wastewater treatment
in the current legal and program environment. They provide
technical, program, and policy guidance to the State
Conservation Engineer to develop site specific
specifications for the installation, operation, maintenance,
and monitoring of constructed wetlands.



"No Jurisdictional Wetlands"

We asked that constructed wetlands be sited outside the
limits of jurisdictional wetlands for the following reasons:

1) There was some talk of using or enhancing existing
wetlands for wastewater treatment. The idea has technical
merit, however, because many of these wetlands are
considered as waters of the United States, discharges into
these wetlands must themselves meet state discharge
standards. While natural wetlands may be enhanced to
improve the guality of unregulated non-point runoff, State
and Federal laws preclude their use for wastewater
treatment.

2) The requlation of wetlands is both complex and changing.
Attempts to define wetlands and the implications of property
rights continues to be both scientifically and politically
volatile. As a result there are many unanswered gquestions
concerning the construction, operation, and maintenance of
constructed wetlands on jurisdictional wetlands.

3) The addition of agricultural wastewater to an existing
wetland could have an adverse impact on the endemic
functions and values of that wetland.

The Role of Constructed Wetlands Replece o g
in Waste Management Systems gsdoce Al éﬁémﬁ&m

Cconstructed wetlands are often viewed as a "treat and
release" component of an agricultural waste management
system. They receive attention because it is believed that
their use will redude the cost associated with storage and
land application. This is not necessarily so.

The effectiveness of constructed wetlands to treat
wastewater is seasonal. Storage of wastewater will still be
necessary during the seasons of the year when the wetland is
not able to provide the desired level of treatment.
Temporary storage continmues to be required to contain runoff
generated by precipitation up to and including the 25 year
frequency 24 hour duration event. In the wastewater flow
path this storage is positioned before the constructed
wetland to allow the wetland to be loaded at a controlled
rate. Additional storage is necessary at the outlet of the
constructed wetland to prevent an unlawful discharge in the
event that the constructed wetland fails to provide the
desired level of treatment.

For a constructed wetland to function as a utilization
alternative the potential pollutants in agricultural
wastewater must be volatilized to the atmosphere, removed



through the harvest of hydrophytic (wetland) vegetation, or
allowed to accumulate in the wetland. If the pollutants are
allowed to accumulate in the wetland the wetland must have
an adequate attenuation capacity (pollutant storage
capacity) for the 1life of the practice, and a plan for the
use of the area after the attenuation capacity is no longer
adequate. In addition, for a constructed wetland to
function as a utilization alternative the volume of
evapotranspiration must exceed both the volume of
precipitation and the volume of the wastewater discharged to
the constructed wetland. Otherwise there is an effluent
which must either be applied to the land, recycled or
discharged.

Pretreatment Requirements

Pretreatment is required to remove most settleable and
floating solids including organic and nonbicdegradeable
materials such as plastics and grease before they are
discharged into constructed wetlands. This prevents rapid
fil1ling of the constructed wetland and obstruction of the
design flow In most cases it is necessary for the
successful survivable of the hydrophytic vegetation.
Pretreatment is also necessary to reduce concentration of
constituents in the wastewater. Target concentrations
resulting from wastewater pretreatment should be
approximately 1,500 mg/l total solids and 100 mg/l ammonia.
When using the "Field Test Method" described below the BODS
loading should be less than 112 kg/(ha o day) [100 lbs/ (acre
o day)]. Pretreatment can sometimes be accomplished using
lagoons and settling basins. Dilution and mixing may be
necessary before the wastewater enters the constructed
wetland. -

Design Requirements

Two methods are presented to determine the physical
dimensions of the wetland. Though these methods are
considered state of the art, neither of them have been
thoroughly evaluated for the treatment of agricultural
wastewater over an extended period of time at a variety of
locations. :

THE PRESUMPTIVE METHOD: The Presumptive Method may be used
if samples of the wastewater to be treated by the wetland
can not be tested prior to design. This method first
determines a surface area and then checks for an adequate
hydraulic residence time. This method presumes the amount
of BOD5 produced by the animals and the amount lost through
the selected pretreatment method. It then uses these values



with an areal BOD5 loading rate of 65 lbs./(acre o day) to
determine the surface area required for the wetland. The
hydraulic residence time for the presumptive method must be
at least twelve days.

The equation used to calculate the hydraulic residence time
for the Presumptive Method is: )

t = SA x D x P/Q

where +t = hydraulic residence time, days
SA = surface area, sg-ft
D = flow depth, ft
Q = flow rate, cu-ft/day
P = the ratio of the volume of the constructed

wetland occupied by the water to the volume of
the constructed wetland occupied by the volume of
the plants and the volume of the water.

THE FIELD TEST METHOD: The Field Test Method should be used
when samples of the wastewater to be treated by the wetland
can be tested prior to design. The Field Test Method first
determines an acceptable hydraulic residence time and then
uses this to determine the required spatial dimensions. The
equation for the hydraulic residence time includes an
adjustment for the water temperature and for the easily
settleable BOD solids entering the wetland.

The hydraulic residence time equation for the Field Test

Method is: & = )5 (f;' {'_ﬁ

t = 2.7(1nCi - 1lnCe + 1nA}/1.1{T-20)

b Z/M
where t = hydraulic residence time, days
Ci = the influent BODS5 cdhncentration, mg/l
Ce = the effluent BOD5 concentration, mg/l
A = the fraction of BOD not removed as settleable
solids near the head of the constructed wetland,
T = water temperature, oC.

"No Discharge! Systens

To comply with Federal and State regulations, Agricultural
Waste Management Systems are planed and implemented to
permit discharge from storms up to and including the 24 hour
duration, 25 year frequency precipitation event. Exceptions
are made when the owner secures an NPDES permit or the
equivalent approval from the State requlatory agency.

The technology for constructed wetlands for treatment of

agricultural wastewater is not developed to the point that
the we can predict that the effluent from the wetland will
meet state discharge standards. For this reason the plan



for a waste management system which includes a constructed
wetland component must either secure approval from the state
regulatory agency to discharge, or also include a plan for
the management of effluent from the wetland. If approval
for discharge is granted, the plan may have to address
testing of the effluent to determine whether it is meeting
state discharge standards before effluent is released.

Due to the difficulty and expense of continuocus testing the
technical requirements call for a wetland effluent storage
facility to hold the treated effluent until the proper
testing can be performed. Because the effluent in the
storage facility may not prove suitable for discharge the
plan must also call for a back-up alternative to either
recycle or utilize the effluent.

Monitoring Requirements

Monitoring is required for some program related constructed
wetlands and desired for them all. Emphasis is placed on
monitoring to:

1) Determine the overall performance of the system,

2) Define the physical, chemical, and bioclogical processes
active in the system, and

3) Evaluate plant species, and planting and management
techniques.

—

The data collected through this monitoring will be used with
research data to refine the technical requirements in the
future. It should also provide the information we needed to
prepare a conservation practice standard.
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1. PROJECT NO. 2. DATE OF NOTICE |3, DATE SOLICITATION FORM APPROVED OMS NUMBER
FRE-SOLICITATION NOTICE : E‘gg.!mms AVAILABLE :
{Construction Conmiracs)

SC5-8-TX-95 4727795 5/10/95

‘untic reporting burdan for this colizction of Information it estimated to average 10 minulas par respons4. including the timae for reviewing lnstructions.
marcnng «xisting gata sowrces. Qalnaring and maintaining the cata neaded, and completing and reviewing tha coliecllon of Information. Yand commants
‘agarding Ihls burden estimale or any cihar atpect of |his caoilection of Informalion, inctudlng suggestions for reducing this burdan, to tha FAR Secretarial
VRIL Qrfilca of Feasral aAcquizition Poile

3000-0037

y. G3A. washington, DC 2040%; ana lo tha Office of Maragement and fuagel. Paparworx Raauction Project

OO -N0ITN, Washington, DC 20803,
}Z ‘le project number in fems 1 and 1¢ rmay be the same ss the Invitation or Proposal Number,
- - A, TIME B. DATE (Month, aay. yedr) 5. TIME FGR COMPLE TLON

4, OFFERS TD BE RECEIVED BY {Calenaur cays

lace specifted for racewt of offar

et place sp ® 2P| 2:00 E®-| June 9, 1995 79

LA I SSUING OFFICE INama. aqaress. ang 21P codqel

T. PROJECT TITLE an0 LOCATION

USDA-Natural Resources Conse;vation Service
101 Scuth Main Street

Temple, Texas 76501-7682

ETURN NOTICE TO THIS ADDRESS

O'Bryan Dairy Waste Management System
Erath County, Texas

"t

8 BOGRREY FAX NU.
(817) 774-1295

B8C. TELEPHONE ND. tinclude dfraa codeX

(817) 774-1221

NSTRUCTIONS: a. Sohcuauon Qocuments wdl be issuad wpon receipt of your alfurmatve response 10 this Pre~Solicitation Notkce by Ine
JUE DATE ser forth n wem 15, 0. If a charga 5 required under fem SA, your alfimmaive resoonse MUSt nNClude & check or money
wder 0 the Joplicadle amount, made payable 10 Agency (shown in item 9). Refund (when spacified in ltem B8} wil be mags upon your
elurn of tha bid documenis n good condition, without marks, notes, of mwtilations, with:n 20 calenoar days aftar the final date for

scaol of offers. c. Tha Issunmg Officae, ar us giscration, may make bid documants avalable 10 plan rooms of tha Assocwled General
«antractors, Chamoers of Commerce, Oodge Repcris, and OWAGr srilac coniractors’ correnarcial sgrvics faciines. d. B«d guarantes s
equred with ary bid in excess of $2500C. Bid guarantee shall be n the amount of 20 percent of the amcunt of the b, or
3,000,000, whichever s less. For pid guaranies purpasas, the amount of the bid is the aggregate o©f the Lump Sum Basa Bid, all
vtarnates {(if any), ang 1he producils) of sach umit price (if amy) muilplied Dy the applicable number of units shown an ihe Bid Form. s,
OTICE TO SMALL BUSINESS FIRMS: A program for the purpose of assistng qualified small business concerny in oblaning cerian bid,
F/ment, or performance bonds 1hat are OTherwise noT obTamable 1s avaiable through the Smali Business Aaministration (SBA),

er nformaton concerning SBA'S surely bond guarantes assisiance, contact your SBA District Office.

A, CHARGE ;Og SCLICITATION

28. 18 THIS CHARGE REFUNDABLE? 9. MAKE C K PAYABLE TQ:;
OOCUMENT Hec
None [Oves [CJro N/A N/A
10. ESTMATED COST RANGE CF PROJECT 11. OFFERS COVERING THE PROJECT 12. SUBCONTRACTING PLAN
RESTRICTED TO SMALL BUSINESS? REGUIRED?
. FROM B. 7O
" 060.00 $ 250,000.00 Jves Eno [Jves Ko
PTIQN OF YWORK (Physical characterislicn

Construction of an animal waste management system located approximately four (4) miles
South of Dublin, Erath County, Texas.

OVER FOR CONTINUATION <

{UF aqaitional spaca I3 neaded use revarsal

IMPORTANT: FAILURE TO COMPLETE AND RETURN THIS PART OF THE NOTICE TO THE 1SSUING OFFICE, AT THE AODRESS
IN [TEM 8A, ON OR BEFORE THE QUE DATE SH

OWN IN ITEM 18, MAY RESULT IN YOUR NAME BEING REMOVED FROM OUR
MAILING LIST.
14. ACTION REQUESTED (Check applicable pDox) 13. DUE DATE
A. | AM INTERESTED (N BIDDING ON THIS
PROECT a3 4 8.1 AMHOT INTERESTED N BIDDING ON THIS
PROJECT. RETAIN MY NAME ON YOUR J 7 1995
PRIME PRINCIP AL une /,
CONTRACTOR SUBCONTRACTOR MAILING LEST.
. { [) —
:sgcga&srsg:sa vo.u R.EOUIRE OF SOLICITATION C. REMOVE MY NAME FROM ¥ MATLING 18, PROJECT NO,
Limit of one (1) set LisT, SC5-8-TX-95
1. NAME, ADDRESS (Cily, Slate. Z1P Code) ARD TELEPHONE NUMBER OF FIRM
— _ SHALL BUSIHESS ___ LARGE BUSINESS
—_ UMENORITY BUSINESS _____ WOMAN OWHNED
b. NHAME ANG TITLE OF FIRM REPRESENTATIVE [19. SIGNATURE OF REPRESERTATIVE

20. DATE JIGNED

o
£
H

EYTRTES EXPIRATIONGATE 13193 v, 1-e0)
Feve.” _dillon ussoie g i417-104 ??.QL“:H,QQE,F&‘L"-" Flﬂfnﬁ:rm 53,238~ 1)



INSPECTION OF WORK SITE: A Pre-Bid Conference and Site Visit
will be conducted:

Date: May 23, 19953
Time: 12:2@ A.M. Local Time

Location: NRCS Watershed Constuction Office
221 East McNeill
Stephenville, Texas

DESCRIPTION: Construction of an animal waste management system
consisting of a waste lagoon, constructed wetland, and waste storage
pond. The project is located approximately 4 miles South of Dublin,
Erath County, Texas. The work is to be completed within 79 calendar
days after receipt of the Notice to Proceed. The Estimated Price Range
is 5100, 200. 00 to $250, 0DO. 00. All responsible sources may submit a bid
which shall be considered by the agency.

ITENS OF WORK -~ ESTIMATED QUANRTITIES:

Filter Fabric Silt Fence 1,400 Lin. Ft.
Hay Bale Filters - 33@ Lin. Ft.

Concrete - 82,0 Cu. Yds,

Reinforcement, Steel Bar - 4,337 Lb.
Reinforcement, Welded Wire Fabric - 3, 430 Sq. Ft.
Pipe, PVC, Plastic, 1 1/4" - 983 Lin. Ft.
Pipe, PVC, Plastic, 3" - 2,310 Lin. Ft.
Pipe, PVC, Plastic, 6" - 133 Lin. Ft.
Pipe, PVC, Plastic, 8" - 210 Lin. Ft.
Pipe, PVC, Plastic, 10" - 380 Lin. Ft.
Pipe, PVC, Plastiec, 12" - 40 Lin. Ft.
Underground Outlet - 4 Each

Fence, Barbed Wire - 2,925 Lin. Ft.

OTHER ITENS:

Mobilization & Demobilization - 1 Job

Pocllution Control - 1 Job

Construction Surveys - 1 Job

Devatering, Waste Lagoon - 1 Job

Waterways - 1 Job -

Excavation, Common - 1 Job (approximately 28,000 Cu. Yds.)
Earthfill - 1 Job (approximately 21, @@ Cu. Yds.)
Contractor Quality Control - 1 Job

Wastewater Submersible Pump - 1 Job

Chisel Plowing - 1 Job

Disking - 1 Job

Application of Fertilizer - 1 Job
Mechanical Seeding - 1 Job

Hay Mulching - 1 Job



SOLICITATION NO. SCS-8-TX-35

OfBRYAN DAIRY WASTE MANAGEMENT SYSTEM
ERATH COUNTY, TEXAS

USDA-NATURAL RESOURCES CONSERVATION SERVICE (NRCS)

{formerly known as)
(USDA-Soil Conservation Service)

PRE-BID CONFERENCE & SITE SHOWING
MAY 23, 1885
10:00 A.M.

Conference Room

First National Bank of Dublin
825 N. Patrick
Dublin, Texas

BID OPENING: JUNE 9, 18985

LOCATION:

2:00 P.M., LOCAL TIME

+~

ROOM 134 “
USDA-Natural Resources Conservation Service
101 South Main Street

Temple, Texas

HAND CARRIED BIDS: PRIOR to 1:45 P.M. on the date specified for bid
opening, bids may be delivered to the Contracts Section on the second
floor of the NRCS office building.

FROM 1:45 P.M. until 2:00 P.M. on the date specified for bid opening,
bids may be delivered to Bid Opening Officer in Room 134 on the first
floor of the NRCS office building.



United States Natural Resources

Department of Conservation 7200 N. Interstate Hy. 35
Agticulture Service Temple, TH Ta&501

"DRAFT"
Sub_ject: Date: May 2z, 1995

ADS - Acquisition, Procurement, Contracts
Salicitatian No. SCS8-3-TX-95, 0'Bryan Dairy Maste Management System
Erath County, Texas

To:

James Stautzenberger
Contracting Officer
MNRCS, Temple, Texas

File code: 120-11-11-13-5

A site shawing was held on the subject site on May 23, 19%5. Offerers
present at the site showing are attached. The Service was represented
by: James Stautzenberger, CO, Temple, TX; Thaemas F. Eeach, COTR, Temple,
THR., Flayd Taylor, Construction Inspector, Temple TX., Others present
Jertry Walker, Design Engineer, Tim Bushsa, Agricultural Engineer,
Dictrict Grrservationist.

James Stautzenberger, CD, covered the first portian of the discussians
concerning Contract Administration of the salicitation. I discussed the
second portion of discussions concerning the Safety, Canstruction
Specifications, Drawings, torrections, changes, and the Site visit.

The folltowing items were discussed and emphasized at the site shawing.

THE CONTRACT

-~

H.11 ACCIDENT FREVENTION, SCS SUPFLEMENT TO 0OSHA FART 1924, page 17

o =

The Contractor shall comply with appticable 0SHA safety regulatiens 1724

The Contracting Officer will notify the Contractor of any noncompliance
with these requirements. If the Contractor refuses to comply with these
reguirements all or part of the work will be stopped until corrective

action is taken.

The Government Inspector will have delégated authority to suspend work
for non compliance with safety requirements.

OSHA emphasizes several specifice saFety‘items which must be understoaod b
the Contractor prior to bidding this Job. Amcng these items are the
requirements fuor:

- First aid certificates,

First aid facilities,

Dust contral,

Roll-over protective structures,

N O VI



=y United States Soil 101 South Main Street
{3@2 Depariment of Conservation Tample, Texas

k1

U Agriculture Service 76501-7682

June 14, 1955

Mr. Robert G. Buckley

Executive Dir or

Texas Stat 0il and Water
Conservation Board

P.0O. ox 658

Terfple, TX  76503-0658

Dezar Bob:

Enclosed is your copy of the abstract of the bids for Solicitation No.
SCS-8-TX-95 for the Nonpoint Source 319 Environmental Protection
Agency grant "O'Bryan Dairy Waste Management System, Erath County,
Texas."

The bids received in response to this solicitation were somewhat more
than the NRCS Engineer's estimate of $167,000 for the construction
effort. DPlease note that there was some uncertainty expressed by the
contractors regarding the amount of organic materials in the existing
lagoon that will be removed during construction. This most probably
had an impact on prices.

However, the bids reflect current market conditions for this work as
specified. Therefore, it is requested that additional funding be
provided for this worthwhile demonstration project.

If it is possible to provide additional funding, it would be most
helpful if such arrangements may be made by June 27, 1995. The most
favorable time for construction is rapidly approaching and timely
award and cowmmencement of construction will facilitate the project

work.

Acting

State Conservationist -
Enclosure

cc w/enclosure:
Richard D. Babcock, ASC (Programs), NRCS, Temple, TX
] Jack White, PM, Upper North Bosque HUA, NRCS, Stephenville, TX
James Moore, TSSWCB, Temple, TX
Carl Hutcherson, EPA/NRCS, Dallas, TX
James Stautzenberger, NRCS, Temple, TX
Petra Sanchez, EPA, Dallas, TX

Tha Soil Conservation Service
is an agency of the
u Department of Agriculture

AN EQUAL OPPORTUNITY EMPLOYER
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United States Natural Resources

Department of Conservation 7300 N. Interstate Hwy 35
Agriculiure Service Temple, Texas 76504-6624
Subject: ADS - Contracts - Final Inspection, Date: November 30, 1995

To:

cC:

Contract No. 50-7442-5-101,
O'Bryan Dairy Waste Management System

CO

A final inspection for the subject site, will be held on

Thursday, December 7, 1995, at 10:00 AM. We will meet on
site.

Whemaw 7 Bk

Thomas P. Beach
Contracting Officer's Technical Representative

L. Dennis Medlin, State Conservation Engineer, Temple

JMNennis N. Clute, Project Construction Engineer, Temple

Herbert T. Cunningham, Jr., ASTC(FO), San Angelo

Randy Moore, DC, Stephenville F.O.

Jerry Walker, Waste Management Engineer, Temple

Jack White, Project Coordinator, Stephenville

Floyd Taylor, Construction Inspector, Stephenville

Roy Hufstutler Construction Co., Comanche, TX -

e
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UNTITEDR STATES METURAL RESOURCES 229 . MoeNEILL
DEPBRTMENT OF SORNSERVATION STEFHENVILLE, TEXAS
ACGRICU TURE SERVICE Te4@]

UPPER NORTH BOBQUE RIVER HYDROLOGIT UNIT ARES FROSECT

Dercembey &, 1995
To: Tom Cunninghan
Assistant State Conservationist
NRCS, San fAngelo

Re: 319 (h) Project — O*Bryan Constructed Wetland

I am pleased To announce the construction phase iz complieted with
the “Final" review due Thursday, December 7, 1995 & 1@:dd.
Membere of the Biate Office and contractor Roy Hufstetler will he
present.

During my visits with Mr. and Mrs. 0O°Bryan, we verbally agreed
any field days, tours or activities will be coordinated through
me. This was to offset distractioens during critical working timas
and prevent unscheduled visits., After &all this is a working dairy
and the aniwals are aware of additional activity.

The Project is completed and I would appreciate 1If you would pass
this information along to the Management Staff. This is by no
means an effort to prevent anvone from viewing the system, it’
just a precaution Fr. and Mrs. 0 Bryan and I agreed too. This
procedure will ensure the continued good, friendly warking
relationship he has extended to 211 persons throughout the
Project.

Ut

An invitation to view the cystem is always open to any o

that would like to visit whether in San fAngelo Zone or

oog
Ly ol

]

o m

i
(S =
I appreciate your assistance with this request as I do not want
to jesopardize the current working relationship the 0'Bryan®s and
I have develaoped.

Jack L. knits
Upper North Besgue Fiver HUR
Frooran Mansger

L]

NRCS, Steghenvillie



UNITED STATES NATURAL RESCURCES 101 South Main
DEPARTMENT OF  CONSERVATION Temple, Texas
AGRICULTURE SERVICE 76501-7682

December 28, 1895

Larry M. Hauck, P.E.

Texas Institute for Applied Environmental Research
Tarleton State University

Tarleton Station, Box T-258

Stephenville, Texas 76402

Dear Larry:

The construction work on the O’Bryan dairy is just about completed
and we will soon be planting the wetland cells. The monitoring
phase of the 319 project will be getting underway shortly.

Before we can do monitoring and claim reimbursement for it, we must
have the EPA approved Quality Assurance Project Plan (QAPP). Item

II of Agreement No. 68-7442-5-249 states this is the regponsibility
of TIAER. Please give me a status report on when NRCS may receive

the draft QAPP for review/comment.

Hope you had a great holiday season.

Sincerely,

EUGENE R. LINDEMANN, P.E.
Envirommental Engineer -

ga: Jack White, NRCS, Stephenville
Richard Babcock, NRCS, Temple
O’ Gene Barkemeyer, NRCS, Temple
Norman Bade, NRCS, Temple
Jerry Walker, NRCS, Temple
James Alderson, NRCS, Temple
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TEXAS DAIRY REVIEW

" A funds Dublin dairy  Fisheries expert says Hybi

demonstration project

The Environmental Prolectlion
Agency (EPA) has funded o dairy
demonstration  projecs on he
Lloyd and Gloria O'Bryan (Indian
Raock) Dairy located 6 miles south
of Dublin on the Fleming Road.
The demonstration will hightight
the use of @ constructed wetland

1o provide a polishing clfect of

wastewater. “The project will in-
stafl o complicle wasie mangemenl
system  adhering o the Texus
Natural Resources  Conservation

Commission (TNRCC) require-
menis” said Jack White, Program
Manager of the Natural
Resources  Conservation  Service,
formerly the Sail  Conscrvation
Service. The constructed wetland
is planned o treat waslewaler by

use  of aqualic vepetatfon  Tar
ne fent removal. The project is
i?: 1 1o gather research data
) aatic vepetation o deter-

mine the degree of nutrient ulili-
zation of cach specic. Innovitlions
will  Dhe  tested  with manure
management and odor control.
“Essentially  the -wastewaler
cntering the system s scguruicd

Lo remove solids, then enlers a
lagoon for a HO-160 day reat-
ment period. Exiting the lapoon,
e¢fMuent reaches e construcied
welland cells where agualic plants
and  baclerial  action  treat  (he
waslewater, then on o o waste
storage pond for Land application
or recycling”™ While said, “Texas
being o oo discharge stale, will
not allow discharge ot the receiv-
ing stream.”

I the cifectiveness of nutrient
ulilization, and cconomic leasibi-
lity. Monitoring will characierize
the quality and quantity of
effluent  from wetland  cells
determine overall performance of
the system. Economic fcasibility
and environmcntal response  has
nol been cxamined because data
constrecied wetands o influence
waler quality is the reason lor
interest  demonstrale @ wakle
manangement practice  that may
reduce, alleviale or Geilitale waste
disposal,” said Whilc.

gok Lo White, Upper North
Bosque Rivter HUA = Do

"\ATZSIsE SY NATZSI\E& A OCIA E

“REAL ESTATE H\VESTMEI\ COUNSELORS
= PROFESSIONAL. REAL ESTATE APPRAISALS

JAMES SYNATZSKE; A. R.A
DIANA SYNATZSKE
254 SOUTH BELKNAP -
STEPHENVILLE, TEXAS 76401

(B17)965-5014 -

Dames .
Aﬂncultur’\l Propcmca

don't pan out for Texas pc

Texas pond owners should just
say no to dealers who try to scil
them hybrid mixes of hlucgit! and
sunfish, according 0 u Texas
A&M University fisherics expert.

Coppernose bluegill are a4 much
better choice for Texas ponds and
lakes, according 0 Joe Lock,
fisherics specialist with the Texas
Agricultural Extension Scrvice in
Overion.

Qut-al-state  dealers  typically
advertise that lhc hyhrld pandish
will rcuch wc.q,ht‘: o 2 12 w3
pounds, but this clain rarcly pans
out, Lock said.

“I pucess iU's theoretically pos-
sible, but 've never seen it hap-
pen exeept where they are infen-
sively fed. In the ordinary pond
situation mavbe onc in 10000 wifl
goet that large.”

I noe fed, the hiybrids typically
grow 1o aboul 1/4 pound. Seme
nmay reach @ pound it (he pond

owner regulasly feeds them, he
said.
Another drawback is  Lhce

-stocked sunfish bhybrid's first and

subsequent , spawps, yeselt  in
degencerles oﬁr-lypc &:unfrﬂh

“Like any hybrid, they're whal
you mlg,h[ call I'(,|1FU(1U(..IIVL,[‘\.' hin-
dered,” Lok said.

The reverfed sunfish are

datars and  will compele
vouny bass for foud.

Coppernose  buegill, o (he
other hand, if stocked with bass,
will grow to (he same size as the
hybrid sunfish, but will breed true
and serve as a food supply for ke
hass. Plus, there are many Texas
fish dealers who supply copper-

nose bluegills at a ptlw-tompdr-
able to that of the oulGf-state

hybrid sunfish. R

Many pond owners arc réluctant
o stock  poads with blucyit]
because the species not ondy will
spawn in the spring but alse in
the [afl and summer. Pond owners
fcar bluepgills will overpopuiate
the pond and crowd vul hiss and
other fish™ by sheer weight ol
aumbers. -

Fond owners can casily avoid
this scenaric by following o few
simple mapnagement rules, Lock
suid, such as not over baivesting
bass  during lhc, m‘[
fishing  and < ioeking » The.

[re-
with

i

2798 West Washinglon
Stephenville. Texas 76401
1-800-242-2717
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K5 Gloria O'Brien.

903-885.9238

"o have heifers you woukd ke to sell 1t this specia], please cll
5038859288 or 9014852576,

(AULING - Trucks & Trailets will be available if needed.
LVATIONS - Calf us 9038859258, We'll Maks Them For You.

‘ome by 20d eajoy our free deficiou e cream 1nd chesse,

3 way to et 7o, our customer kiow we appreciate yvar bustacss!
emenmber Our Regular
Every \l{mdav 12:30 PM, -

DAIRY AUCTION, ING

ocated { Mites South of Inl, 30 on Hwy. 19
203-685-9288

*areciale Your Business(”

Ny
"EAL HEIFER SALE E
RHBA y JANUARY 27, 1885
SALE TIME: 1 B. M.

Expecting 400 to 600 head of good top quality Holstein Heifers
al Already Cansigned - Call Tor More Informztion On These Heifers
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EPA to fund Dubhn dalry
demonstration project

Effect of man-made wetland on wastewaier to be studied

By MARY M. CRYER
Country World Staff
An innovative demonstra-
tlon project is in the planning
stages in Ccntral Texas.
where resear-

resources  Conservatlon
Service (formerly the Soll
Conservation Service).

“The profect will install a
complete wasle management

method to be successful both
in dalry and feedlol scenar-
los.

A feedlot tocated in Ohlo
uses a constructed wetland
to treat runoff

chers will gath-
er information
about the use
of man-made
wetlands as a
method of
treatment for

"dairy wastewa- |E5ES

ter runoff.
The exper!-
ment will be
conductled on [¥
the Indian Y
Rock Dairy in jpadiy
Dublin, which |Bsbs
s owned by
Lloyd and

and will high-
Ught the use of a constructed
wetland to provide a pollsh-
ing effect on wastewater,
according to Jack White, pro-
gram manager of the Natural

Dairy Sale

Regular Stucker Sake
Every Wedoesday
[EWpw

An experiment of a man- madc wetland that treats
dalry wastewater runoff , similar to a test In Ohlo,
will begin in Dublin soon.

systemn’adhering to the Texas
Natural Resource Conser-
vation Commission {TNRCC)
requirements,” While sald.

The man-made wetland
wiil treat the wastewater
through nutrent removal by
aquatic vegetation. Data will
be collected on the plants to
delermine the degree of
nutrlent ullltzation of cach
Species.

Researchers also pian lo
test other applications of the
wetland, {ncluding manure
management and odor con-
trol methods.

The project Inittates an
extensive monftoring scheme
for understanding aquatic
plant response, White said.
as well as nutrient uiliization
and economic feasibility.

Though no work has been
done on the profect yet, those
Involved say the wetland will
be up and running sometime
this year.

Water coming off the wet-
land subdivisions, or cells,
will be tested for quallty and

quantity {o determine the .

overall performance of the
syslem.

No research data on the

economic feastbllity and envi-
ronmental response of using
wetlands to treat dairy efflu-
ent Is avallable, so this fact-
gathering project Is one of the
first of its kind {n the state,
Using 2 man-made wet-
land for animal waste control
s not a new idea, however.
Research studies have been
completed In other states and
sclentists have found the

from the apera-
tton. The wcet-
land covers
more than 100
__| acres downhill

2 from the feediot.
5l Glant settling
basins serve as
collection sites
for solld waste,
il and the runoff

then flows
#25 dowmhl!ll to the
{ actual wetland.
where it Is {ur-
ther diluted with
runoff from
cropland.

The water does
not become clean simply as a
result of the diution effect of
the cropland runoff, nor is 1t
purified by the aquatic plants
alone.

A combination of thase two
factors and the cleaning
actlon of the mlcrobes
attached to the stems of the
plants and {o the decaying
mzller on the bottem of the
wetland serves (o provide the
[titering action needed to
clean the water.

The Dublin project will use
a setup simllar to the one
used by the lowa (eedlot.

“Essentlally, the wastewa-
ter entering the system (s
separated to remove solids,
then enters a lagoon for a
140-160 day treatment peri-
od,” White sald.

“Exdting the lagoon. efflu-
ent reaches the constructed
wetland cells where aquatie
plants and bacterial aciion
treat the wastewater, then on
to a waste storage pond for
land application or reey-
eling,” he said,

. flnce Texas Is a no-dis-
charge state, White contin-
ved, the law does not allow
discharge of the wetland-
treated wastewatler Into a
receiving stream. But If the
aquatic plants remove nutrd-
ents and return the water to
an acceptable state, it [s pos-
sible thal those rules may
change.

“If the cffectiveness of
nutrient{ utflizatlon is such
that the effluent is not
degrading to the recelving
stream, then the TNRCC

Sitefl phota



should take a look at allow-
Ing agriculiure to discharge.”
White sald.

Use of wetlands for water
{r~ "ment has advanlages
¢ advantages. and the
o 1l provide a chance
to « ~uate each.

Benellts include odor
reducllon and reduction of
land needed for spreading
activity, say lowa researchers
Involved In the feedlot pro-
Ject.

“The ability of
constructed wet-
fands to influence
water guality is
the reason for
interest in re-
search and evalu-
atien for use o
wastewater man-
agement.”

Jack Whita, TNRCC program ranager

In fact, by reduclng the
amount of nitrogen In the
effluent, they have found the
waste odor.-to be reduced by
over 35 percent.

Development of a two-acre
wetland can reduce the
amount of land needed by
more than 75 percent, stud-
f ‘= shown. which can
1 an option for those
o’ .1 who don’t have the
land base needed for spread-
Ing activity,

Some detractors of the
water treatmenl method say
that by removing the nutd-
ents from the water, fertiliz-
ing with the wastewater s
not an option. -

Rules and regulations ‘gov-
erning the use of wetlands
for this purpese are not com-
plete, but regulators will be
studying Lthe option closely.

“The abllity of consiructed
wetlands to Influence water
quality is the reason for
interest In rescarch and eval-
uation for usc on wastewater
management,” White con-
cluded. ’

"It atlempts to demon-
siratc a waste management
practice that may reduce or
alieviate a serous waste dis-
posal problem. Jp

Cows have keener
senses of hearing and
e 'I"than humans.
! he help of a stiff
biecze, a CcOow can
detect odors from six
miles away.
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DEMONSTRATING INNOVATIVE TECHNOLOGY
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Upper North Bosque
Hydrologic Unit Area Project

Background:

Objectives:

Project Size:
Start Date:
Counties:

Land Use:

Production:

‘The Upper North Bosque River Hydrologic
Unit Area (HUA) Project is a cooperative
effort aimed at assisting agricultural
producers in reducing nonpoint source
water pollution. State and federal agencies
are targeting their resources and working
cooperatively with producers, commodity
organizations, city and county officials, and
the general public to improve water
quality. The project is located in central
Texas.

The primary goal of the project is to reduce
fecal coliform and nutrient levels in the
Upper North Bosque River. Project
personnel provide educational, technical,
and cost-share assistance to dairy
producers on design and implementation
of dairy waste management systems.
Demonstrations of efficient dairy waste
management systems that help in achieving
pollution control are important to the
project goals. In addition, educational
programs also are offered to rural and
urban homeowners on the adoption of best
management practices (BMPs) that protect
surface and ground water quality.

290,040 acres

1990

Hamilton and Erath

24.1% Pastureland, 9.0% Cropland/
Hayland, 7.3% Urban, and 59.6% Other

Dairy products, peanuts, hay, orchard
crops, and beef cattle



Proven Impacts:

+  Stream monitoring from 1991 through 1994 revealed an
average reduction of 75% of fecal coliform and a 77% reduc-
tion of nitrate.

»  Approximately 44,541 tons of dairy manure have been effec-
tively utilized on 2,531 acres of cropland each year as a
result of producer adoption of waste utilization, proper
waste application rates, and year-round forage systems.

« Demonstration activities have shown that approximately
50% of the nitrogen applied from manure is available to
crop plants the first year of application.

» Adoption of waste utilization, soil testing, and nutrient
management plans by 40 dairies in the project has resulted
in the utilization of an estimated 1,781,640 pounds of previ-
ously unused or under used nitrogen from manure.

+ Adoption of waste utilization, soil testing, and nutrient
management plans by 40 dairies in the project has resulted
in the utilization of an estimated 890,920 pounds of previ-
ously unused phosphorus in manure.

» Adoption of waste utilization, soil testing, and nutrient
management plans by 40 dairies in the project has resulted
in the utilization of an estimated 2,004,345 pounds of previ-
ously unused potassium from manure.

+ Since 1991, an estimated $445,410 has been saved through
the use of dairy manure instead of commercial nitrogen
fertilizer.

» Through the use of dairy manure, an estimated $222,705 has
been saved in the reduction of commercial phosphorus
application since the inception of the project.

» Producers in the project, who are using dairy manure as
fertilizer, have saved $400,869 with the reduction of potas-
sium inorganic fertilizer usage since 1991.

« Eleven dairies in the project have adopted water conserva-
tion practices that have reduced ground water consumption
by an average of two gallons per cow per day with a cumu-
lative reduction of 154 acre-feet of ground water per year.

» Water conservation practices adopted by 11 dairies in the
project have resulted in a cumulative reduction of 4,553,010
gallons of wastewater produced per year.

+ Reductions in ground water use and wastewater production
have resulted in an electricity savings of about $350 per
dairy per year on 11 dairies in the project.

+ Adoption of pasture and hayland planting by 37 producers
on 1,400 acres in the project has resulted in a reduction of
16,800 tons of sediment loss from the edge-of-field.



| Recycling water from milking equipment and tractor-scrap-
ing manure and wastes from feeding lanes rather than flush-
ing with water has reduced water consumption by 68% in an
850 cow dairy.

* 28 dairies in the project planted winter cover crops on 1,060
acres of waste disposal fields. This practice has resulted in
an estimated reduction of 16,960 pounds of nitrogen loss.

» 57 dairies have installed 91 waste storage ponds that remove
an average 70% of the total solids from dairy wastewater.

c
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Dairy cattle in the project area enjoy a cleaner and safer environment
through BMPs being implemented by producers.

Ongoing Activities:

» The Southwest Dairy Field Day that the project hosts every
other year is attended by over 700 producers and exhibitors.

* Educational matenials and programs reach over 20,000
people each year.

* The project has had over 166 media items and 19 newsletter
segments since its beginning in 1991.

*  Water quality and environmental concern discussions are

given twice each year by project personnel to agricultural

students at a local high school.

Water quality monitoring is done in cooperation with U.S.

Geological Survey and the Brazos River Authority.

/




Ongoing Activities, continued:

«  Four computer software programs that have been developed
within the project are still in use. These programs primarily
help with manure and water worksheets.

« TEX*A*Syst, a pollution risk assessment program, has been
used to provide producers with information regarding
farmstead and wellhead protection.

» Continuing project demonstrations include an irrigation
scheduling and soil moisture monitoring demonstration
with three peanut produers, a vegetative filter-strip demon-
stration to minimize nutrient and sediment loss from fields,
an annual forage system demonstration on annual ryegrass,
sorghum-sudangrass, and sorghum-sudangrass/wheat
rotation, and an integrated pest management demonstration
evaluating biological, chemical, and mechanical control of
fly populations on dairy farms.

Project Perspective:

« This project encompasses the only wetland in Texas specifi-
cally maintained for dairy waste.

» Results of this project to date clearly show agricultural
producers' willingness to implement needed practices to
protect the environment when they are provided with ad-
equate information about the need coupled with educational
and technical assistance to facilitate implementation. Finan-
cial assistance also has been invaluable in some cases.

This project is a joint venture of the Texas Agricultural Extension Service and the U.S. Department of Agriculture
Cooperative State Research, Education and Extension Service, Natural Resources Conservation Service and Cansolidated
Farm Service Agency in conjunction with the Texas State Soil and Water Conservation Board and local distcicts. Other
cooperating agencies include the U.S. Environmental Protection Agency, the U.S. Geological Survey, the Texas Natural
Resource Conservation Commission, the Brazos River Autherity, the Tarleton Institute of Applied Environmental
Research, and the Texas Agricultural Experiment Station.

Funds for this publication were derived pastially from support by the Cooperative State Rescarch, Education and
Extension Service, U.S. Department of Agriculture under special project number UNBR-94-EHUA-3-0109.

Educationat programs of the Texas Agricutlural Extension Service are open to all citizens without regard to race, color,
sex, disability, religion, age, or national origin.




8:20 am. Nonpoint Source Pollution Pro-
gram in the Clean Water Act Reau-
thorization and Related Programs
of the Environmental Protection
Agency. Petea Sanchez, EPA Region
VI Dallas, TX.

8:40 am. New Subchapter K Hﬂ.amchmnmo:m.
Marck McFadand, TNRCC, Aus-
un, TX.

9:00 am. Nonpoint Source Pollution and
Related Programs of the Texas Ag-
ricultural Extension Service. Bruce

Lesikar, TAEX, College Statron, TX.

9:20 am. National Perspectives Regarding
Extension Water Quality Programs.
Andrew Weber, CSREES, Wash-
ingron D.C.

9:40 am. National Perspectives Regacding
Natural Resources Constrvation
Service Water Quality Programs.
Dan Smith, NRCS, Washingron,
D.C

10:00 a.m. Break

Session IV Moderator
Charles "Buddy" Clark
Texas Soare Sodd and Warer Conservation Board
Menard, TX

10:20 am. Perspectives of Agriculeure's Re-
sponse to Nonpoint Source Pollu-
tion. John Sweeten, TAEX, College
Starion, TX.

10:40 am. Lake Fork Creek Hydrologic Unit
Area Project. Ed Hanslick, TNRCC
and Billy Brown, TAEX, Sulphur
Springs, TX.

11:10am. Upper North Bosque River Hydro-
logic Unit AreaProject. Amy Kinney,
TAEX and Jack White, NRCS,
Stephenville, TX.

[ 140 am. Discussion

12:00 p.m. Adjourn

Agencies Involved

TAEX - Texas Agricultural Extension Service

NRCS - Natural Resources Conservacion Ser-
vice

CEFSA - Consolidated Farm Serviee Agency

TSSWCB - Texas State Soil and Warter Conser-
vation Board

TINRCC - Texas Natural Resources Conserva-

tion Comimission

{SREES - Cooperative State Research, Educa-

tion and Extension Service
TAES - Texas Agricultural Experiment Station
EPA - Envicronmental Protection Agency
USGS - United States Geological Survey
TFB - Texas Farm Bureau
TWDB - Texas Water Development Board

1995
USDA and
State of Texas
Water Quality
Projects Review

Kiva Inn
Abilene, TX

May 30, 31 and
June 1, 1995




1995 USDA and State of Texas
Water Quality Projects Review

Kiva Inn
Abilene, TX

May 30, 31 and June 1, 1995

Tuesday, May 30

12:00-1:00 p.m. Registration
(outside Ballroom, Kiva Inn)

Session | Moderator
B. L. Harris
Professor and Soils Specialist
Texas Agricultural Extension Service
College Station, TX

L:00 p.m. Opening Remarks and Introducrions.

I:10 p.m. " Seco Creck Water Quality Demon-
stration Project.  Philip Wrighe,
NRCS and Tim Stetfens, TAEX,
Hondo, TX.

I:40 p.m. Juniper Control Consequences for
Water Conservation.  W. Dugas,
TAES, Temple, TX,

2:00 p.m. USGS Warer Quality Studies in Seco
Creck.  David Brown, USGS, San
Anconio, TX,

2

I

0 p.m. Incorporating Water Quality Project
Activities into County Programs.
Wayne Scholtz, TAEX, and Lynn
Past, NRCS, Hondo, TX.

2:40 p.m.

3:00 p.m.

Agricultural and Silvicultural "319"
Nonpoint Source Programs of the
Texas State Soil and Warer Conser-
vation Board. Bo Spoants, TSSWCB,
Temple, TX.

Break

Session I Moderator
Allan Colwick

State Water Quality Coordmator

Narural Resources Conservarion Service

3:20 p.m.

3:40 p.m.

4:00 p.m.

4:20 p.m.

5:00 p.m.

Temple, TX

Texas Farm Burcau Scatewide Water
Quality Suevey Resules. Ned Meister,
TFB, Waco, TX.

Consolidated Farm Service Agency
Water Quality Cost-Sharing and
Related Programs. Darrel Davis,
CIFSA, nwctn.%q Station, TX.

TEX®A*Syst ‘Wellhead Prozection

Program. Frank Mazac, TAEX

College Station, TX.

Seymour Aquifer Hydrologic Unit
Area Project. Danny Lambert, NRCS
and Bo Whittaker, TAEX, Faskell,
TX.

Corpus Christi Bay Wacershed Mod-
eling Program. Charles Baird, NRCS
Temple, TX.

5:20 p.m. Water Quality Programs of the TX
Water Development Board. Robert
Qzment, TWDB, Austin, TX.

5:40 p.n. Discussion

6:00 p.m. Adjourn

Wednesday, May 31

8:00 am. Depart from front of Kiva Inn
on buses for tour of Seymour
Aquifer Hydrologic Unit Area
Project.  Tour guides - Danny
Lambert, NRCS, Bo Whittaker,

" TAEX and Max mnummnnoz. TAEX.

6:00 p.m. Return to Kiva Inn

Thursday, June 1

Session I Moderator
Darrel Davis
Chief of Conservation Division
Consolidated Farmn Service Agency
: College Station, TX

7:50 am. Review of tour and introduc-
tions

8:00 am. Nonpoint Source Pollution Pro-
grams of the Texas Natural Re-
sources Conservation Commission.
Arthur Talley,

TNRCC, Austin, TX.
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On June 5th, I used the watershed model to educate teachers
about nonpoint source pollution at the Summer Institute in
Stephenville. The Summer Institute is a teacher workshop
sponsored by the Farm Bureau. Twenty-three elementary
school teachers from across the state attended the wessk long

workshop.

a

The Institute was created to teach the teachers

about agriculture. They were very enthusiastic about my
program and each of them received a teacher packet.

I worked with Jack White, project manager for the Upper
North Bosque River Hydrologic Unit Project, on several
information items on May é6th:

1. We finalized arrangements for May 7th’s media tour of
constructed wetlands.

2. We designed a series of interchangeable displays for
specific identified audiences to be used on a table top
Skyline display.

3. I advised Jack on different aspects of purchasing a
Skyline display and put him in contact with a Skyline
representative.

4., We begaﬁ planning a workshop for the sixth grade
students in Erath County for next spring. The workshop

ven 1]

+
WL

focus on watexr guantity and water gquality.

L R

Oon June 7th; Jack White, Ronnie Boston, and I gave an
exclusive tour to the agriculture reporter for the Waco
Tribune Harold newspaper. This tour of constructed wetlands
resulted from talking with the reporter while he covered
another NRCS event held at Waco in May.

Jack White did an excellent job of orchestrating the tour.
After I informed Jack of the reporter’s interest in
constructed wetlands and the idea of the tour, he arranged
for the various technical experts to attend and the site

locations.

Tha Soil Conservation Service

O is an agency of the
U Departmant of Agriculture

AN EQUAL OPPORTUNITY EMPLOYER



The tour was great. It covered constructed wetlands at a
home, on a dairy, on an industrial site, and even a trial
constructed wetland designed to treat a subwatershed. The
reporter left with a greater understanding of constructed
wetlands and with a greater appreciation of our agency, the
work we are doing, and the partnerships we have formed to
better address major conservation issues in Texas.

The reporter was very enthusiastic about what he had learned
about constructed wetlands. He originally came for a story,
but when he left, he stated he would make it into a series
of feature stories covering various aspects of constructed
wetlands. The first feature story is to appear in this
Sunday’s paper on June 11lth.

GAIL T. CHANDLER
Public Affairs Specialist

cc: Kenton Ingles, DSC, Temple
Kanand Brooks, AC, Stephenville AO
/ Jack White, HUP Mgr., Stephenville AO

T"Ronnie Boston, RC&D, Glen Rose
Daniel Parr, Acting DC, Stephenville FO
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Tank would process
hacteria from
upstream cattle

By ANDREW L. KILPATRICK
Tribune-Heraid staff writer
'STEPHENVILLE
searchers and engineers are
studying the use of constructed
wetlands as a way to process pol-
lution in the North Bosque River,
particularly the waste from
catile in upstream Eratn County.

The dairies of Erath County
are.among the major polluters of
the river. Unprocessed waste
from the county's 70,000 cattle
can gef into the creeks when it
rains, then make its way into the
Bosque and downstream to Lake

"Wace, which supplies Waco's

drinking water,

— Re-

B A T L e R A

At places Eo:m the North Bos-
que, the amount of fecal col-
iforms — bacteria found in the
bowels of warmblooded animals
— is five times the government-
suggested limit.

A constructed wetland would
Lelp process waste from dairies,
municipalities ard mmzomxcaa
land to improve the guality of wa-
ter in the North Bosque.

The Upper North Bosque Hy-
drologic Unit Project draws from
the resources of the Texas Agri-
cultural Extension Service, the
Natural Resources Conservation
Services and the Consolidated
Farm Services Agency.

In the last few years, the Bra-
zos River Authority, the agency
that manages. the North Bosque,
has studied the water quality. of
the river and found heightened

R
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Statt graphic- J. Jeffars
levels of fecal coliforms.

Fecal coliforms are used to
gauge if animal waste is gelting
into ariver. A water sample is fil-
tered, and the filter paper is
placed on a culturein a petri dish.
The surveyor then counis the
number of colonies that grow in
the culture. Government officials

N A SO T e S S A T A R R

have determined how many colo-
ny-forming units per part of wa-
ter ariver can handle,

“The stream standards are 200
colony-forming units for 100 mil-
liliters of water, and at three
sites in the North Bosque, water
exceeded 1,000 cfus,” said Carla
Guthrie, a BRA water quality
technician. “About 40 percent of
our (testing) sites equal or exceed
stream standards 50 perceni of
the time.”

The amount of niirates and
vso%smﬁmm or nutrients; in the
river was down thist year, but
Tom Conry, a BRA water quality
planner, warns that the previous
data were collected when the riv-
er was running high and the cur-
rent data when it was down. The

Please see WATER, Page 4A
T




WATER

Constructed wetiands
studied for N. Bosque

] From Page 1A

river tends lo stir the nitrates and
phosphaies of [ the bottom when
theriver hasa high flow.

The catile are notl the oniy
source of pollution for the Bos-
gue, There are seven wasle water
treatment plants along the river
and rural septic systems that do
not work properly. and fertilizer
on crops and Iawns washes iate
crecks during rain.

A river is able to process a cer-
tain amount of pollutants natural-
1y, soone of the keys to protecting
ariver is to conirol the pollutants
ihat gelintoit,

There are three ways to clean
wastewaler, said Joe McFarland,
a researcher at Stephenville Ag-
ricultural Research and Exten-
sion Service: the tradilional wast-
ewater treatment plant: land
treatment, in which waste is coi-
Yected and sprayed in controlled
amounts on a field; or 2 con-
structed wetland.

At a research station in Ste-
phenville called the SWAMP —
Stephenville Wetlands Applica-
tiens Management Project —
McFarland and other scientists
are working on making construc-
tive wetlands effective in this
area..

A constructed wetland is ba-
sically a tank with ptanis that ab-
sorb nuirients and microorga-
nisms that break downimpurities
in the water asit flews through it
The water may be visible, or it
may flow inside a gravei pit.

To demonsirale natere’s abili-
ty to clean water, McFarland
drew several jarsof water froma
series of ponds that are in the
SWAMP. Theé water from the
first pond was a dark green, but
with each successive pond the
water paled.

McFariand would Lke lo see
this process mimicked in a con-
siructed wetland currently being
built in the SWAMP.

Bruee Lesikar, an extension
agriculiural enginzer who de-
signs constructed wetiands, said
rescarchers will look for plants
that will be effcctive in the Texas
weather and will sludy the rate
at which Lhe water needs 10 pass
through the wetiand.

Jack \White, who works with
the Natural Resources Conserva-
tion Service, and Amy Kirney of
the Texas Agricultural Extension
Service are working on a con-
strucied wetiand to be putin at a
dairy in Erath County.

The waste will be washed out
of the dairy and collected in a ia-
goon, then run through a con-
structed wetland before going to
another lagoon,

The water then will be pumped
back to the dairy, where it wili be
used o wash out the waste. The
animal waste is held and proc-
essed at the farm and does not
flow off in a creek, White said.

i successful, the design could
be used at dairtes to prevent run-
off and protect rivers from pol-
lution,

Another source of poltution is
failed septic systems in rural
areas. Constructed wetlands are
being used ina couple of homes in
tha Stephenville area.

The wastewaler from the
home is collected in a tank and
then run through a lined pit filled
with gravel, Lesikar said. The pit
has plants ju it that absorb nutri-
ents and micro-organisms on the
rocks that hreak down the impu-
rities.

The water iz collected at the
end of the wetland and then used
(o irrigate a garden through an
underground pipe.

The systems are in use else-
where in the country. and their
main obstacle in Texas is that
contractors lzck experience in-
stalling them, Lesikar said.

5
=hl
- H
i

l

oot
e
M

Stalf photo — Andrew L. Kilpatrick

Jack White {from left), Amy Kinney, Bruce Lesikar and Ronnie
Boston, who make up part of a team studying constructed wet-
lands in Stephenville, stand on a consiructed wetland that proc-
esses the waste from the home behind them.




NMEWS RELEASBE LSDA-NATURAL RESDURCES
CONSERVATICON SERVICE

GBGail T. Chandler

(817) 774-12&8

Immeciate Release

STERHENVILLE, TX, AUGBUST =8, 199%-——Lloyd and Sloria
Q' Bryan of Dublain, Texas, are modern—day ploneers in the
sprea of water guality in the dairy industry. They are
currently building the firet constructed wetland m the
stabe of Texas designed €0 treat dairy aniaal waste.

& dediqation ceremaony and tour af the innovative
wetland was held Monday at the 0° Bryan Dairy which 15'
loeated fow miles saouth of Dublin in Erath County. State
Reprecsentative Ariene Woklgemuth of District #5358 and State
Concervationist Wes Oneth of the UsSPA-Natural Resowrces
Donserua;ion Service (HWRCS) were &mong the many dignitaries
attending the ceremony and tour sponsored by the Cross
Timbers Soil and Water Caonservation District and the Uppe=
Legn Soil and Water Conservation District.

Currently in use ta treatb municipal waste wateav in
ceveral Texas communities, constructed wetlands are not yet
approved fto treat effluent from confined anima} waste
systems. According to Jack White, NRCS Project Manager for
the Upper North BRasgue River Watershed HUAj3 this project
will demonstrate the performance zand feasibility of wusing

A animal waste manaoement syshem.

fw

~pnstructad wetlands as

he state will ne able to se=

ot

Doy operators throughout



fFirst hand how constructed wetlands improve water gualaity
and increase their economic returns. Jerry Walker, NRCS
engineer wha desigaed the constructed wetland, stated
construction om the project should be completed by mid-
Jctober.

Moet of the funding for this new and innovative project

+

was nprovided by the TAvironmental Frotection Agency. Fetra

Sanchez, environmental scientist with EFA said, "We (EPA)

are glad to func these types of projects which promote the

]

voluntary aspect and offer landowners alternatives to solve
anvironmental problems. People will choose the Dbest option
to solve their proﬁleﬁs, if they are offered a choice,”
Sanchez added.

Laryy Hauck, research scientist for the Texas Instaitute
for dpplied Envirenmental Recearch (TIAER) inftormed the

audience, "We neesd as many animal waste management N

¢ not

WL

alternatives &= possible for flexibility. One size do
fit all when it comes to animal waste management systems. )
Constructed wetlands are a new technology and little data
exists. TIAER will closely monitor this project which will
provide muech of the research data né;ded in this area,"
Hauck concluded.

According to John Compher of the Sierra Club, "This is

one of the greatect envirenmental advances in the dairy

industry in a leng time.” Compher added the Sierra Club 19

't

very interested in the environmental impacts of thi

project.

[



After touring the 0'Bryan Dairy constructed wetlanag;
Amy Hinney, Texas ngicultural Extension Service Froject
Manageyr for The Uppér North Baosgue River Watershed HUR, led
State Representative Wohlgemuth and others to additional
sites where new and innovative technology is being applied
to improve water guality in the Uppew North Bosgue River
watershed.

The U!Bryan Dairy constructed wetland project 15
sponsored oy EFA, USDA-NRCS, Texas Aoricultural Extension
Service, Texas State Soil and Water Cc.oservation Board,
Upper leon Soil and Water Conservation District, and the
Crocs Timbers Soil_é#d Water Conservation District.

e

s
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CONSTRUCTED WETLAND FOR
DAIRY ANIMAL WASTE
Indian Rock Dairy
Dublin, Texas
August 28, 1995
9:30 a.m.

WELCOME, INTRODUCTION, AND DEDICATION:

Norman Moore......Chairman of the Board
Upper Leon Soil & Water Conservation District

SPEAKERS

Wes Oneth........State Conservationist, Natural
Resources Conservation Service

Petra Sanchez.....Environmental Scientist
Environmental Protection Agency

Allan Colwick.....Water Quality Coordinator
Natural Resources Conservation Service

James Moore.......Engineer
Texas State Soil and Water Conservation Board

Amy Kinney........ Extension Associate, Project
Manager, Texas Agricultural Extension Service
Upper North Bosque River Project

Larry Hauck.......Research Scientist, Texas
Institute for Applied Environmental Research

Lloyd O’Bryan.....Dairyman and Owner of Indian
Rock Dairy

TOUR OF PROJECT:

Jerry Walker......Project Engineer, Natural
Resources Conservation Service

REFRESHMENTS.......Furnished by Dr. Pepper
Dublin, Texas

Project Description

The first of its kind in the state, this constructed wetland for dairy animal
waste is designed to improve water quality. Constructed wetlands are
currently in use to treat municipal waste water in Texas, but are not yet
approved to treat effluent from confined animal waste systems.

This project will demonstrate the performance and feasibility of using a
constructed wetland as an animal waste management system. Dairy
operators throughout the state will be able to see first hand how con-
structed wetlands improve water quality and increase their £Conomic
returns.

Assignments of this project are to plan, design, and construct an appro-
priate water quality management system utilizing constructed wetlands
to treat dairy animal waste; collect and analyze waste water samples;
determine the economic feasibility of the project; certify the use of
constructed wetlands for dairy animal waste management systems; and
to launch a comprehensive education campaigh.

-

Sponsors of the Constructed Wetland Project

Environmental Protection Agency
USDA-Natural Resources Conservation Service
Texas Agricultural Extension Service
Texas State Soil and Water Conservation Board
Upper Leon Soil and Water Conservation District
Cross Timbers Soil and Water Conservation District
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TEXAS A&M UNIVERSITY

Department of Wildlife & Fisheries Sciences

18 December 1995

Mr. Jack White

USDA-NRCS

239 E. McNaeill

Stephenville, TX 76401-4330

Dear Jack:

With this letter | would like to extend to you an invitation to participate in the Second National
Workshop on Constructed Wetlands for Animal Waste Management in Fort Worth, Texas, 15-
18 May 1996. | would like you (and Amy Kinney) to consider participating in the field tour in
Erath County on Thursday, 16 May, and discuss your ongoing project on constructed wetlands
for dairy wastewater at the O'Brien Dairy. The talk would be 30 minutes in length (20-25 minute
talk plus 5-10 minutes for questions). Additionally you (and Amy) would lead the tour of your
constructed wetland site. You would need to prepare a paper which can be published in the
proceedings (and an abstract which we can provide attendees at the conference).

in exchange for your participation, | can pay for your travel and hotel room, and | also can
provide money for per-diem expenses ($140) and several copies of the proceedings.
Unfortunately, | am unable to provide you with an honorarium.

| will contact you to see if it would be possible for you to participate in the workshop. Please
consider joining us in Fort Worth. [ look forward to your talk on constructed wetlands.

Sincerely,

20 D.7—

Paut J. DuBowy, Ph.D.
Associate Professor -

Room 210, Nogle Hall « College Station, Texas 77843-2258 « (409) 845-5777; FAX (409) 845-3786  * EM: p-dubowy @tamu.edu
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Managing Dairy Waste with Constructed Wetlands

Jack L. White
USDA Natural Resources Conservation Service
Stephenville, Texas

J. D. Walker and E. R. Lindemann
USDA Natural Resources Conservation Service
Temple, Texas

A massive effort is currently underway in Texas to discover efficient and cost-effective methods
of managing animal waste. The first of its kind in Texas, this project evaluates the use of a
constructed wetland to treat dairy effluent. It specifically appraises the constructed wetland,
used in conduction with other best management practices, as a component of a dairy waste
management system.

Eight wetland cells, 22 ft. x 176 ft., bottom dimension, were constructed on a diary in Erath
County in December 1995, and planted to aquatic plants in March 1996. Monitering began in
1997. Ten laboratory parameters and four field parameters are being monitored at 18 sampiing
sites. Data is being gathered to update design procedures and test water guality tolerance of
wetland species. The project will also evaluate existing NRCS engineering design procedures,
system performance, treatment efficiency of aquatic plants, and system operation and mainte-
nance requirements.

Treatment of dairy animal waste begins when water flushes the feediane, carrying manure to a
catch basin. Water and effluent then drain to a settlifig basin where manure solids are allowed
fo settle to the bottom while evaporation removes some of the liquid from the effluent. Milking
parior wastewater bypasses the catch basin and enters directly into the setiling basin. Next,
liquid from the settling basin drains to the anaerobic treatment tagoon where it is processed for
100 days. At this point, the wastewater flows through four pair of wetland cells where aquatic
plants remove excess nutrients, and additional aerobic and anaerobic treatment takes place.
Finally, the processed wastewater is stored in a waste storage pond where it is recycled as
flush water for the feedlane or applied as fertilizer on growing Crops.

Initial findings reveal producer acceptance and commitment are imperative to the success of
this type of system. Precise topographic surveys of slopes, drainage, and physical features
are essential for design purposes. It is critical that effluent solids are removed before entering
the wetland system. For even system flow, the bottoms of the wetland cells must be level.
Size of the drainage outlets directly impact the flow of the effluent. Serious consideration

should be given to climate adaptability when selecting aquatic plants. Further evaluation is
needed.
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An overviaw shat of the firsl constru
waste af the O’Bryan Dalry in Dublin.
land cells, center, 2nd than Into the wa

cled wetland in Texas designed to treat animal
The lagoon, at lef, filters the water Into the wet
Ete storage pond, at right,

Central Texas dairy
‘utilizes new waste
management technology

By MELISSA BURNE
Infarmattan Speeiallst
Texas Stete Soil and
Water Conservation Board

The -O'Bryen Datry in
Erath County is on the fore-
ltont of waste managernent
technolody with the con-
struction of the firal welland
tyslers in Texas designed 1o
treas animsal wasie.

Dalry aswners Lioyd and
Glorls Q'Bryan are warking
with atate and federal agen-
cles in n three year coopera-
Hve project to demongirate

ing under th¢ Clean Water

"Act through the Texss Stale

Seil and Water Conservation
Bourd {TSSWCB), which ls
the lead agency for the
slale’s agriculiural felivieul-
lural nonpoiat source (NFS)
pollution program. Funding
15 previded 1o implement
activities {hat will demon-
sirate ways to contrel and
prevenlt NPS  peliulion,
whieh 15 usually associgted
with runoff from agricul-
lure/sllviculure, urban
stormwater and construe

“Buring the pesf four o five
veors, the number of datry
cattle have Increased dra-
metically causing the man-

- agement of wasts to Become -

almast as tima consiuming
and Impottant as'lending to
the antmalg.”

“With the increase tn rules
end regulations reparding
confined anirnl feeding
operallons, dalry operalers
are searohing lor effielent

" and effective wasle mennge-

ment syatems,” sald White.
“after seeing the henefits of

how g constructud
wetland can be used
as an animal waste

The constructad wetland Is

construciod  we:-
lends tn other states
and their beneficial

manngement aystem Gf'eafed by allﬁﬂng fandSC‘apEﬁS use in frerling

o tingrove water
qualily. The project

and soll pmper[]as {o creafe sunlotpal  wesLy

waier = why nol

will also examine man-made units that simulale demonstrate thelr

the economic feasi-

bitity for the pra- | natural wetlands and provide

ducer to enter into &

performence and
feasibllly 21 an ani-
mal weste mansge-

mutually bencfielal | MAMY Uses and benefits, suchas | 17 syalem.”
relationship to bulld Improved walar qua!lty, wildilfe It s & never-ending

AWHSIC (reatment

hazble feed statk,
Ths project,

pundt. whickh also 1 habitats, Improved aesthefics
and educational areas,

witleh te lzeated
seuih of Dubling & & volun-
1ery demonstrsticn Lroject
fonded under (he Tewas
: t Bourcr [NPR)
an Managemernt
gram. The (B
cnvironmeotel Protectlon
Agency (EPA] provides fund-

o

3T et

Uan activitics,

"Erath County iz the
ergee: milk producing coun-
I the state with 166 pro
ducers.” seid Jack Whits.,
cralest coordinztor with the
Natural Rerources Conser-
valien Serviec {NRCS),

battle everyday tc
heep the jots mein-
! Llafned, especlally
! when manpower eng
v {Ime fs s Hmilec,
setd O Bryan. Ve

cted toward Men-

apng the herd, i am evan
iooking at healthier animels
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TEXAS DAIRY REVIEW °
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The Beed Lane—at

O'Bryan

LLEW

"

the Ir:.' will B¢ expanded and covered to draw cattle and confine most of the wakte, |

peovides a marketable fezd stock,

- The projeci. is o voluntazy dam-
onsrmtion project funded under tha
Texas Nonpoiat Source {NES) Pal.
lution Management Program, The
W5, Enviropmental  Protection
Apaney (EPA). provides Ninding
undor the Clean Water Act through
the Texag. Stale Soil and Walar
Congervation Board {TS8WCRB),
which iz the lead 2goncy for ths
sime's  agricwliued/silviculiural
honpodnt“source (MPS) poliution

program. Funding 1t provided fo
Implernent activities that will dem-
onizate ways to comtrol and pre.
vent NPS pollutlon, which i¢ usy-
ally associated with runof from
agriculwre/silviculture,  urkan
sturmvister and constiuction activie
tics.

““Erath County s the fargest mily
modducing eounty in the siste with
186 producers,” saig Jnck White,
Project coordinator with the Natu.
7al Resources Conservatlan Servien

F
H

Continuad jrom Fage |

{NRCS). ““During the past four lq
five years, the number of dairy
cattle have increased draineticajly
causing’ the management of waste
to become almost a5 time cansym-
Ing and importani as tending to the
animals. '

“With thé increase in teles and
tegulations regarding conflned ani-
mal feeding operations, daity op-
eraiogs arc searching for effieient
and offestive ‘waste manngement
systems,”” White ssid, “'Afier see-
ing the benaflis of eonstrucied
wetlands in other states and their

beneficial uss |n tresting municipn]

Watte waler—-why not demonstrate

"7 their porformanet ind: fegslbitity as

an animal wagte managemont £y5-
tem?" A

Bt 2 noverending batyle cvery-

G2y 1o kecp the lots maintained,'*
O'Bryan “ieid, “especially when
manpower and time iz 28-limlicd,

i Wn are wanilng to show how the

congirocted  wetlind - systom  will
help manage the wasle better with
teduced manpower and time. which
then can ba directed “toward man-
aging the herd. I am even looking
el healihier animals due o o
cltaner environment and fere time
available ta ¢arc for (hem.

The construcied welland is cro-
ated by altenng lendscapes and soil
proporties 10 creste  wWan-mede
unity that simulate natural wetlsnds
angd provide many uges and bene
cftts, such as improved water qual-
Iy, witdlife habitats, impraved peg-
thatict end educational areas.

“Fumre plads include workshopy
W demonstrate how the gvsiem
operaics and to cducate producers
throughout Texas about  animal
Weglt management sysiémis andihe
benefits," White $aid. “The bap
afit for the producsr will hapefully
be a new approved ahimal waste
fehnugement system that can bring
them into tompliance with state
laws ‘whilc the public benefits from
cleancr water, " '

For nore inforiation on this
prelect or to resuen informetisn an
NPS pollptior ot to submit s
potential project for NPS develap-
ment, contast the TSSWCH ar
&17-773-22%0,

*This article wos writien by Melissy Burns of the TSSWCA.

Projeat Coordinators—RByron "Bo® Spoonis, TSSWCB: Lieyd O'Bryan,
dairy ownetr, and Jack White of the NRCS view the prediminary building
of the contructed wetiand-at the OBryan Daity. * * - ) L

.



Form Approved - OIVB No. 05780024

‘US. DEPARTMENT OF AGRICULTURE SCS-PER-003
Soil Conservation Sarvice ' L

{

THE EARTH TEAM
AGREEMENT FOR SPONSORED VOLUNTARY SERVICES

"Nrnic OF SPONSORIORGANIZATION (Pring

DUBLIN WETLAND PLANTING GROUP

ADDRESS {Strest, oy, state, Zip coda)

Dublin, Texas

Privacy Act Statement

Following information is provided to comply with the Privacy Act (PL 93-579). U.S.C. 301 and 7 CFR 260 authorize acceptance of the
information requested on this form. The data will be used to contact applicants and to interview, screen, and select them for volumeer
assignments. Furnishing this data is voluntary.

Dascription of work to ba performed: ,-oyide labor to assist in planting of wetland plants
im a constructed wetland on the QO'Brvan Dairv on or about HMarch 21, 1996.

2 The above-described work will be contribiied to the Soil Conservation Service. Excapt as provided balow, the work parformed by
the participants will not confer on them or on our employees or officers the status of federal employess.
3 Wae will provids the Soil Conservation Sarvice with a listing of participants and man-hours or man-days contributed to accomplish the
work in item 1 above,
4 Wae will obtain parental or guardian consant for each individual under 18 years of age and will comply with chiid labor laws.
5 Jack White is heraby designated to serve as our fiaison with the Soil Conservation Service in
) day-to-day operations under this agreemant,
6 Wa undarstand that either the Soil Conservation Service, or we, may cancel this agreament at any time by notifying the other party.
SIGNATORE Sl W\ T DATE = |
, : [ s <D e
i (L)‘\OCJ_JL\KMK-(‘J T\f,‘\ LSy
mr— T

‘\J ACCEPTANCE FOR THE SOIL CONSERVATION SERVICE

-
The Soil Conservatian Service agrees, while this agreement is in effect, 1o:

1.

2.

4,

Provide such materials, equipment, and facilities as are available and needed in performing the work described above.

Finance necessary incidental expenses of sponsored participants to the extent such expenses cannot be borne by the sponsor, and
to the extent Soil Conservation Sarvice funds are available. The maximum Soil Conservation Service funding of such incidental
axpenses shall be set forth in an accompanying financial plan for each fiscal year or portion of a fiscal year,

Consider sponsored participants as federal ampbyaés for the purpose of tort ciaims and compansation for work injuries, to the
extent not covered by the sponsor. Authorization by PL 97-98. -
Authorize sponsored participants 1o operate federal motor vehicles when necessary provided tha individual halds a valid state
driver's license.

UNIT

A
SIGN}% T;;Zf Wf}f ﬂa;&/ @é&/ﬂ dspp - AKES D;;y / =

TERMINATION OF AGHEEMENT

AGREEMENT TERMINATED ON (Month, Day, Year) SIGNATURE OF SOIL CONSERVATION OFFICER

T
{

S

SEE REVERSE SIDE
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Barry R. McBee, Chairman
R. B. “Ralph” Marquez, Commissioner

John M. Baker, Commissioner

Dan Pearson, Execuéive Direcfor

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION

Protecting Texas by Reducing and Preventing Pollution

March 5, 1996

Mr. Jack White

Program Manager - UNBRHUP
Natural Resources Conservation Service
239 East McNeill

Stephenville, Texas 76401

Dear Jack:

On behalf of Darrell Williams and I, thank you for your time and effort in making the Lloyd and
Gloria O'Bryan dairy tour an interesting and beneficial event. We would also like to express our
gratitude to the O'Bryans who took time out of their busy schedule to show us around. We
thoroughly enjoyed the tour and visiting with them. The slides that were taken of the many best
management practices that were being implemented were a success.

Thanks again and best regards.

Sincerely,
ha A . // K -

i r
'_/

i/

e
7
A

s /
S A A
Fric 5. Chasteen
Agriculture Section
Agriculture and Watershed Management Division

cc: Darrell Williams, Manager

P.O. Box 13087 +  Austin, Texas 787113087 - 512/239-1000

printed on recycled paper asing soy based ink



o volunteers

zd at banquet.
story page 10

ST T U S S

e AR AR AT b

3

4

-the economic

Natural-

unches unique _“,sa
ww WENH LANTING ‘

no_::_u:::m Writer
The eyes of waste water manage-
ment’ Hur ialists across the nation
are on'a Dublin dairy’s new wet-
land system which is designed to
“treat the dairy
abundant and -least desirable by-
. product -- nos. manure.

Dairy oizo; Lloyd and Gloria
Om&E: are working E:: &Em
and federal agencies
- year nooﬂuoE:g project which will
ar:_o:mrmg
wetland can be used as an animal
waste management "syst
-prove water quality.

The project will also examine
feasibility for
producer to build a waste treatment
unit, which also provides a market-
able feed stock, .
he O'Bryan project is a fong-
time vision & umnr White
: Conscrvation
~Service program En:mmﬁ for the
Upper North Bosque
-- a vision which moved a step
.closer to reality last week when
more than five “dozen volunteers
airived at the Owa&: dairy to
plant the im:m_a cel!
plants..
_ Voluntee

e River Project

of this E.o_on._. which is Em.tm_ﬁ oH, - E&nor... .
its kind in Texas. R . - benefit: Eo.aEQEm: S
“For years now, I have _Wﬁ..nm_n__p, ,,_,Hrm_wo:ms.:m._na wetland

aboul wetlands .and felt we could &&:3" alterin
ddapt the concept. to wiste, man; .

agement in Texas,” While said

“There is oE,_dE._whuw data:. avail: . moyal *of rmo::E:

able on dairy operations like,this . .water.. The: manmad: uni

so this will give us the ovvoﬁ:EQ late naty L .

o study and learn.”+ . ... provide ma 5 benefits{s
UEJ_ owner Lloyd-Q"

HSB imm?_ _
m:nm
vand §

mes mm._n.
it is a never énding job to _Anov Em
dairy lots maintained.

ducational, areas. HE
“We want to show how- the . . Oravity;brings the imma water }
constructed io:m:m_.mwma.mg..im:. from  the: milking - biim ;and nnw_.w__
help better manage the immmn _mzmm ‘in the: 84 56.8. a settlingy -
O'Bryan said. cmm:r (.._&E.o lids *are m:o..inn 68
mn:_a. .,

It was three years ago this >u:_ ~:A front end _Omaoq _Hon Eorm _5

since we started talking to Jack
White about this projéct,” O’ mez :_n semi-solid ..{mm..ﬁ Ea mSQwE_n?

said. “It wo_:ama _;8 Ea io:mna .mmm _<<m._._.>zo um@m oot
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FARM PROGRESS COMPANIES:

Texas Farmer-Stockman

April 26, 1996

Mr. Jack White
239 E. McNeill
Stevenville, TX 76401

Dear Mr. White:

Thank you for agreeing to be interviewed for our magazine. I appreciate
your time, insight and information.

Following is a draft of a story I have written which includes your
comments from our conversation about the O’Bryan wetland project.
Please review the copy for accuracy and give me a cali at (512) 310-9940
or fax me at (512) 310-9942 if you have any thoughts or suggestions. Ifl
do not hear from you, this report will appear in print similar to the copy
you have received.

-

Thanks again for your cooperation. It’s a pleasure to work with you.

I ly,
3 )

ﬂ { i PR R

\j]&ﬁ)&&;\f\}ii \\L\L-\.Q»kr'\\)

Shannon Linderoth -

associate editor

301 Hesters Crossing, Suite 130 * Round Rock, TX 78681-6914 » Tel: 512/310-9940 » Fax: 512/3 10-9942



UNITED STATES NATURAL RESOURCES 101 South Main
DEPARTMENT OF CONSERVATICGN Temple, Texas
AGRICULTURE SERVICE 76501-7682

September 23, 1996

Mr. Jack White

USDA - NRCS

239 East McNeill

Stephenville, Texas 76401 - 4390

Dear Jack:

T want to thank you for participating in the USDA South Central
Region Environmental Engineer Core Discipline Team meeting in
Stephenville on Thursday, September 12. Your presentation and
comments helped make our second workshop a great success.

Your presentation on the Upper North Bosque River HUA and the O'Bryan
dairy constructed wetland was very informative. Your chronological
development of the project gave the team members a good picture of
the many tasks necessary to get the project to where it is today.
Your on-site explanations of wvarious components of the system
indicated that the project was, and is, time consuming. Your good
working relations with the producer, Lloyd O’Bryan, was evident as he
reviewed the project with us.

I also want to thank you for taking care of the local arrangements
for the meeting - the motel, the meeting place, and the van. Texas
NRCS could not have hosted this meeting without your assistance.

Once again, thank you for all your efforts in making the second
meeting of the Environmental Engineer core discipline team a great
success.

Sincerely,

ﬂ;’m’.&«/ ‘

EUGENE R. LINDEMANN, P.E.

Chairman

South Central Region Environmental Engineer
Core Discipline Team

-

cc: Wes Oneth, SCT, NRCS, Temple
0O’ Gene Barkemeyer, ASC (Technology), NRCS, Temple
Freddie Williams, ASC (Operations), NRCS, Temple
Allan Colwick, WQS, NRCS, Temple
Tom Cunningham, ASC (FO), NRCS, San Angelo
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PROGRESSIVE FARMER

9/30/986

TO: Jack White, NRCS, Stephenville

FR. KARL WOLFSHOHL
SOUTHWEST EDITOR
6502 SLIDE ROAD #420
LUBBOCK, TX 79424
PHONE: 806-798-8300
FAX: 806-798-1727

Greetings Jack,

Here is the proof of the version of the Manmade Wetlands article after all
sources have responded, made their changes, and we've reached a couple of
other soutces.

You will see we've taken some of the explanation of how the O'Bryan
systern operates and placed it off by itself, for use i explaining the
infographic that our artist is designing. This will be the main ilfustration
point for the article, but [ believe an environmental portrait of you and
Lioyd will also be used.

| wanted you to see this last version because it contains a change in
Lloyd's guote that you sent in, saying you all would like to prove water
coming from the system is "as clean or cleanef than water in the receiving
stream." '

Is this correct? Hate to bug you with details, but we want this to be
accurate.

If it isn't, please flag us by early this afternoon so we can make it right.

Pleasure working with you. Thanks!
N =
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Dairy Constructed Wetland Project

| Alternative to Nutrient Management Technical Aﬁﬁbutes

|| Time Frame Goals, Objectives and Issues
Funding General Diagram Plan
Additional Informational

An Alternative to Nutrient Management

As the largest producer of milk in Texas, Erath Conty is home to the first constructed
wetland on a dairy operation,

Typical animal waste storage ponds or treatment lagoons cost from $10,50,000 to
construct and the annual maintenance cost for these systems in increasing. Therefore,
we must look for viable means of handling dairy waste nuritents.

One such alternative being evaluated is the Indian Rock Dairy Constructed Wetland
Project. If the demonstration proves the concept vialbe, the "polishing" of wastewater
could be consdierred for discharging into receiving streams. Currently in Texas,
agricultural waste is not allowed to discharge to any state waters.

Technical Attributes of the Project

The constructed wetland project, designed by the USDA Natural Resources
Conservation (NRCS), includes a settling basin, waste treatment lagoon, 4 paired
wetland cells, and waste storage pond for confined pen runofT collection. The settling
basin is designed to hold 7-day manure storage from the milking parlor and flushed
feedlane. The waste treatment lagoon is designed for 100 day detention. Detention in
the wetland cells is 12-days with a depth of 8 inches in each cell.

Each vegetated wetland cell has a surface
area of 0.11 acre with 1.83 feet freeboard
The lagoon, waste storage pond and
wetland cells are required by Texas
Natural Resources Conservation
Commission (TNRCC) to retain a 25 year
-24 hour storm event. Contaminated
runoff from the confined pen area will be
routed to the waste storage pond through ‘
waterways. Constructed wetland cells will f}. il

discharge to storage facilities to be recycled.or land appl:e.

04/27/97 15:08:34
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Time Frame For the Wetland Project

The entire waste management systemm, including the wetland component of the
system, was compieted in January, 1996. This project has the opportunity to evaluate
design parameters, aquatic plant eficiency, composition, selection, economics of
construction, aquatic plants as an alternative feed source, and operation and
maintenance.

Monitoring of nutirent usage by aquatic plants will be collected and disseminated by
the Texas Institute for Applied Environmental Reserach (TIAER) untii August 1997.
Ten sample points are identified with fourteen water smapling parameters. Computer
modeling is updated as menitor samples are analyzed.

Goals, Objectives and Issues

The primary goal of the project is to determine and define and alternative solution to
the handling and management of animal waste. the project intends to evluate the
effectiveness of aquatic plant reaction to concentrated daiy waste. The effect of aquatic
: e plants determines if the "polished"
effluent can be delivered to the receiving
stream without causing degradation of
the water body.

Economic responsibilities lie with the

dairy producer to provide feeding trial

») data, operation and maintenance and

1 guide evluations of the overali system, so

7 that lessons learned may be transferred.
e nive i nes o This demonstration is conducted to

determine the treatment of milkhouse waste, wastewater, and feedland funoff by the

constructed wetland. Dairy operations are under scrutiny because of potential impace

on water quality. No data on constructed wetlands on 2 dairy operation, exist in Texas. -

Funding For The Constructed Wetland Project

Design, construction, and monitoring cost for the Constructed Wetland Project was

furnished through EPA, Region VI, representing their portion of the contract to be

60% and the dairy owners, Lloyd and Gloria O'Bryan, suppying 40% of the Project
cost. Funding is issued through the Texas State Soil and Water conservation Board

(TSSWCB) to NRCS. )

Cost shre, through the texas senate bili 503 program assist dairy owners to instali
waste utilization practices on wasate disposal field. Milstones and accounting of
in-kind and acutal expenditures represent the NRCS Program Managers responsibility
to the EPA.

Sixty percent of the monitoring cost is paid to TIAER and the remaining 40% is
dontated, byt TIAER, to the in-kind servcie required by Environmental Projection

20f3 ' 04/27/97 15:08:58
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Agency (EPA).

General Plan Of The Dairy Constructed Wetland Project

Wetland treatment effectiveness is 2 function of retention time and assimilative
capacity of the vegetation and sediments to retain and recycle certain nutrients. Using
a wetland with secondary treated effluent is of major significance in terms of final
effluent "polishing" and retention of suspended solids.

‘When possible, a credible engineering firm should be utilized to provide a cost
effective design to enhance the natural process involved with the use of constructed
wetlands. If possible, the wetland should fit comfortably into the natural landscape
and be aesthetically appealing.

For More Information Contact:

Amy S, Moravec Jack White

Texas Agricultural Extension Service Natural Resource Conserveration Service
Rt.2Box 1 239 E. McNeili

Stephenville, TX 76401 Stephenville, TX 76401

(817) 968-4144 (817) 965-3213

dIClick for comments/messages.

1|Click for comments/messages.

TAMU Stephenville Research and Extension Center WWWSen;er
(htin://stephenville.tamu. edw/)

Part of the Texas A&M University System
Route 2, Box I
Stephenville, Texas 76401

This page is maintained by JSR.

Jof3 04/27/97 15:09:0(
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March 24, 1997
Jack L. White
U.S. Department of Agriculture
Natural Resources Conservation Service
239 E. McNeil
Stephenville, TX 76401

Dear Mr. White:

Although your nominee was not among those selected to receive a 1997 National
Wetlands Award, I want to thank you on behalf of the Environmental Law Institute and the
U.S. Environmental Protection Agency for submitting a nomination for Lloyd And Gloria
O’Bryan. We received a record number of impressive nominations this year, and choosing the
winners was extremely difficult.

The 1997 Awards ceremony will be held on Capitol Hill in Washington, D.C. on May
8, 1997. We would be delighted if could join us in honoring an outstanding group of
individuals for their substantial, yet largely unsung achievements. You will receive a formal_
invitation to the ceremony within the next few weeks. '

Although your nominee did not win an award this year, we appreciate your
participation in the awards program, and we invite you to submit again in the future. The
Awards Program is a unique and important forum for recognizing outstanding contributions
to wetlands protection, restoration, and education, and its success depends upon the voluntary
efforts of nominators like yourself. Thank you once again for participating.

Sin ceféiy,

Jessica Bennett
Director, Wetlands Program



National Wetlands Conservation Alliance
National Association of Conservation Districts
509 Capitol Court, NE
Washington, DC 20002-4946

CONSERVATION

ALLI )

LTANG May 1, 1997
Jack L. White

USDA Natura! Resources Conservation Service

239 E. McNeil .

Stephenville, TX 76401
Dear Jack,

Your nomination of Lloyd and Gloria O'Bryan for a 1997 National Wetlands Award was
much appreciated. Enclosed is a copy of the letter and "Certificate of Recognition" from
the National Wetlands Conservation Alliance that we have just mailed.

Nearly a third of the 120 nominees, including those for implementing on-the-ground
wetlands conservation, received assistance from NRCS and conservation district
offices. You also deserve to be congratulated for it is through your efforts that citizens
like Lloyd and Gloria are motivated and given the technical assistance they need to be
successful stewards of the land.

in November you will receive a request for nominations for the 1998 awards to be
presented next May. The application form will be similar to last year's; due by the first
of January. We hope to receive even more nominations for the 1998 awards for
tandowners who have restored and conserved wetlands.

We hope you are planning activities this month to celebrate American Wetlands Month.
As part of the celebration | urge you to note the accomplishments of your nominee in
your newsletter and through stories in your local newspapers. You may also want to
highlight others who have done similar work and tell the pubiic where they can see
restored agricultural wetlands. Most landowners are proud of their conservation efforts
and would be glad to arrange for publiic visits to their wetlands.

Sincerely, Mb

Gene Whitaker
Director

ce: State Conservationist

M\ May is American Wetlands Month - celebrate it all year! M\

phone 202-547-6223; Fax 202-647-6450; E-MAIL: WetlandG@ercls.com



National Wetlands Conservation Alliance
National Association of Conservation Districts
509 Capitol Court, NE
Washington, DC 20002-4946

CONSERVATION
ALLIANCE
Lloyd & Gloria O'Bryan
Indian Ridge Dairy

Rt. 1 Box 22

Dublin, TX 76446

May 1, 1997

Dear Lloyd and Gloria,

The National Wetlands Conservation Alliance wishes to take this opportunity to
congratulate you having been nominated for a 71997 National Wetlands Award. This
awards program, sponsored by the Environmental Law Institute and the U.S.
Environmental Protection Agency, recognizes individuals who have demonstrated
outstanding innovation or excellence in wetlands canservation. This program is only
able to recognize a few of the many outstanding individuals nominated for their efforis
to conserve and restore wetlands.

The National Wetlands Conservation Alliance is an informal parinership of private
organizations and government agencies working to facilitate veluntary landowner
wetlands restoration, enhancement and conservation. We support and encourage
coordination of landowner wetlands education and information, technical assistance,
and funding programs to heip landowners be better stewards of their wetlands. Your
work is an outstanding example of how individuals can use wetlands to protect water
guality. We take pride in presenting you the enclosed certificate in recognition of your
wetlands conservation accomplishments. Your use of constructed wetland cells to
polish effluent generated from milkhouse and feedlot runoff leads the way for others to
use this natural approach to protecting water quality for all Texans.

| encourage you to keep up the good work and, by your example, iead others to fully
recognize and conserve the vaiue of all our Nation's wetlands.

Congratulations,

Gene A, Whitaker
Director

\V/\ May is American Wetlands Month - celebrate it all year! \‘L\

phone 202-547-6223; Fax 202-547-6450; E-MAIL: WetlandG®@erols.com



OFFICERS:

BOB STALLMAN
President

DONALD PATMAN
Vice President

DELMAS MicCORMICK
Secretary-Treasurer

BTSRRI {5 ST

DAVID NOBLE
Dathart

DELMAS McCORMICK

Floydada

L.C. HARRISON
Wichita Falls

DONALD PATMAN

Waxahachie

JAMES MAXTON

Omaha

KENNETH DIERSCHKE

San Angelo

STATE OFFICE: P.O. Box 2689 » Waco, Texas 76702-2689 « 817-772-3030

Jack White, Project Coordinator
USDA - NRCS

239 E McNeil

Stephenville, TX 76401-4390

Dear Jack:

June 30, 1997

BOARD OF DIRECTORS:

LEO C. WILLIAMS
Ranger

HOPE HUFFMAN
McCregor

JIM SMITH
Beaumont
ANTON HANER
Tarpley

CURT MOWERY
Rosharon
ZACHARY X. YANTA
Runge

DAVID R. KREBS Il
Portland

Thanks again for your time and expertise in explaining the constructed wetland at the dairy
to the group of teachers at the Summer Agricultural Institute back in June. From the
comments I received, they really appreciated your patience in explaining the process and
answering the questions they had. The entire project was very interesting to them and they
; talked about it several times throughout the week.

We would like 1o do the same thing again for the second session on Tuesday, July 15,
beginning at about 3:00 p.m. We will again meet in the parking lot of the Ag Building on
the Tarleton State University campus and proceed to the dairy under your direction.

If there is a problem with this schedule, please let mé& know as soon as possible.

We look forward to seeing you in July. In the meantime, if you have questions or need more

information, please feel free to give me a call at (254) 751-2608.

TD/vmm

Sincerely,

- 7
34

Tad Duncan, Associate Director
Research, Education and Policy Development
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WATER QUALITY

HYROLOGIC UNIT PROJECT

PROBLEMS IN THE
UPPER NORTH BOSQUE

The Bosgue River flows through a high density dairy
production region and then southward to Lake Waco, an
urban water supply reservoir.

The Upper North Bosque River Watershed
is comprised of 290,040 acres {(453.2
square miles) and located in north-central
Texas. The Bosque River flows southward
to Lake Waco, which serves as a water
supply reservoir for more than 200,000
people in the city of Waco and surrounding
communities. In the late 1980s, the region
experienced dramatic growth in the dairy
industry. The combined herd grew by
148% to over 50,000 cows, while producer
numbers increased by only 12% to 188
farms. The nature of dairy farms in the
region was changing; however,
technologies for managing these large,
concentrated herds were not well
understood. As a result, some serious
problems began to occur.

In 1989, the Upper North Bosque River
Watershed was listed in the Clean Water
Act Section 319 Management Program for
Agricultural and Silvicultural Nonpoint
Source Water Pollution in Texas which was
developed by the Texas State Soil and
Water Conservation Board. The report
identified the North Bosque River as a
“known” water quality problem area where
nonpoint sources were contributing to
excess loadings of nutrients and fecal
coliform bacteria. Water monitoring
stations in the river had identified 13
violations of the fecal coliform standard
{200 colonies/100 ml), with values as high
as 270,000 bacterial colonies per 100
milliliters of water. Fish kills and other
evidence of water pollution were being
reported. Obviously, raw waste materials
were directly entering into the surface
water system.

Fish kills in ponds and creeks were an obvious sign of water
quality problems.



The lack of adequate treatment and proper
disposal of animal waste from dairies was
becoming a conspicuous problem in the
watershed. Less than one-third of the dairy
operations had installed adequate waste
disposal systems. The confinement of large
herds (> 500 head) on small land acreages
further intensified the problem. In 1990, the
Texas Water Commission, the state water
quality regulatory agency, adopted regulations
which placed new and more stringent
requirements on dairies to meet water quality
goals. However, few resources were available
to producers to enable them to meet these new
demands and remain economically viable.

Increases in the number and size of dairy herds in the project
area created greater water resource concerns.

[n addition, several other potential sources of
nutrient and bacterial contamination existed
in the watershed and were known to be
contributing to the problem. Unregulated
and failing on-site sewage treatment systems
and inadequate management of municipal
waste treatment plants had been
documented. [mproper use of fertilizers and
pesticides in both rural and urban
applications also compounded the problem.
Due to extensive media coverage, it was
widely known that significant water pollution
problems were present and an even greater
potential for adverse impacts existed. The
urgent need for an aggressive and targeted
water resource management program was clear.

Failing on-site wastewater treatment systems presented another
major threat to water guality in the Bosque River.

As a result, the Upper North Bosque River
Hydrologic Unit Project was initiated in

1990 as part of the Presidential Water

Quality Initiative. This USDA and State of

Texas cooperative project has involved

personnel from numerous state and federal

agencies, universities and local and

regional organizations. The ultimate goal

of the project has been to effect measurable
reductions in potential nonpoint source
contaminant levels in surface runoff and

ground water in the Bosque River

watershed. This goal has been achieved.

\HT

The Upper North Bosque River Watershed comprises an area O
of 290,040 acres (453.2 square miles) in north-central Texas. 4



PROJECT OBJECTIVES AND ACTIONS

The primary objectives of the Upper North
Bosque River Hydrologic Unit Project
were:

1) Through education, establish a
thorough recognition and
understanding of all existing and
potential sources and best
management practices and systems
for the effective control of both
point and nonpoint source water
pollution; and

2) Achieve rapid, voluntary adoption
of best management practices and
systems by agricultural producers
and other citizens to significantly
reduce the potential for pollution of
surface and ground water.

The Upper North Bosque River Watershed
is impacted by a combination of urban and
rural/agricultural land use systems, To
achieve the project goals, efforts were
directed at all major potential sources of
pollution including livestock {dairy/beef)
management systems, irrigated and dryland
crop production, and urban land use.
Three action items were defined and
implemented to target these major land use

types:

® Provide direct technical, educational
and financial assistance to dairy
farmers for the design, installation
and management of cost-effective
and environmentally sound
livestock waste management
systems to protect water resources;

* Provide direct technical, educational
and financial assistance to

agricultural growers regarding
proper use of fertilizers and
pesticides to reduce potential
surface and ground water pollution;
and '

* Educate local citizens concerning
domestic and municipal sources of
nutrients and microorganisms and
regarding proper design and
management of on-site wastewater
treatment systems.

PROIECT PERSONNEL

The Upper North Bosque River Project was
created and managed as a unified, team
effort. The lead agencies were the USDA
Natural Resources Conservation Service
{formally the Soil Conservation Service),
the Texas Agricultural Extension Service,
the USDA Farm Services Agency and the
Texas State Soil and Water Conservation
Board. Other project partners were the
Texas Agricultural Experiment Station, U.S.
Geological Survey, U.S. Environmental
Protection Agency, Texas Natural Resource
Conservation Commission, Texas Institute
for Applied Environmental Research and
the Texas Department of Agriculture.

Project team members and representatives of several
cooperating agencies attend the opening of a new technology
demonstration site.



To maximize coordination, project personnel
from the lead agencies were co-located in
the project area in Stephenville, Texas.
Operational costs were significantly reduced
by this process, while regular (almost daily)
communication and programming efforts
among project staff were significantly
enhanced. These factors also facilitated the
implemen- tation of cooperative demonstration
and training programs and provided project
clientele with easy access to information
and assistance through the project.

SUCCESSFUL PROGRAMS AND IMPACTS

The following sections of this report
document the specific issues which were
targeted by the Upper North Bosque River
Hydrologic Unit Project, the major
programs implemented to address those
issues and the most significant impacts
which were achieved.

Dairy Waste Management

Controlling potential nonpoint source
pollutant losses from livestock waste was
the single most important goal of the project.
In 1990, there were 88 dairies in the Bosque
River watershed ranging greatly in size, from
about 25 milking head to over 2000 milking
head. By 1995, there were 127 dairies in
the project area. In Erath County alone,
annual solid manure production totaled over
175,000 tons per year. However, livestock
waste management is a complex issue which
must address both control of the amount or
volume of waste generated and proper
methods for handling, storage and beneficial
reuse of the material. Thus, a multitude of
economic and logistical constraints had to be
considered as management systems were
tailored to meet the needs of this diverse industry.

Solid manure production in Erath County alone was over 175,000
tons per year, representing a significant management challenge.

Project Impacts

' Design and installation of effective dairy

waste management systems was the single
most critical component of project success.
It required establishing a process by which
all wastes generated by a facility will be
collected, stored, treated, transferred and
eventually beneficially reused. Initial program

tasks targeted significant educational, O
technical and financial assistance efforts
toward system installation on all dairies in the
project area. The goal of the project was to
install a waste management system on all 88
dairies in the project area. However, due to
increases in farm numbers during the project,
this goal was not only met but was exceeded.
A total of 103 dairy waste management
systems were designed and installed.

Construction of 1 of the 103 new waste management systems O
installed during the project.
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® Wastewater storage and treatment are

important to prevent direct discharges of
contaminated water. The use of primary
and secondary lagoons can significantly
reduce contaminant levels and enable
more flexible reuse of the material.
Demonstrations conducted on three dairies
were utilized to show how a two-stage
lagoon system could reduce total solids by
69.3%, volatile solids by 80.3%, volatile
suspended solids by 86.0%, and chemical
oxygen demand by 88.8%. These
educational efforts helped promote
installation of 103 new lagoon systems on
dairies during the project.

Two-stage lagoon systems can reduce pollutant levels by 69 to
89% and enhance the opportunity for reuse in crop irrigation.

One of the key ways to reduce pollution
potential and increase farm profitability is
to reduce wastewater generation. An
evaluation of dairy farm water use was
conducted on 11 dairies which were
instrumented with in-line water meters.
Weekly meter readings were taken to
determine water use for sanitation and
waste management. Fresh water use
ranged from 11.8 to 75.3 gallons/cow/day
(ged) with an average of 41.2 ged. There
was significant potential for improvement.
For example, by replacing a flush system
with a scrape/hand wash process and
installing a water recycling system, fresh
water use was reduced by approximately

75% from 80 to 20 gcd. The 60 gcd
savings in fresh water use translated into a
reduction of 2.5 million cubic feet of water
per year for an average dairy. This
information was utilized in educational
programs which encouraged the
development and installation of 127 dairy
water management systems in the project
area. Water conservation practices
adopted by these dairies have reduced
wastewater production by over 5,343,000
gallons per year.

Conversion from a milking center flush system to a scrape/hand
wash system reduced wastewater generation by 75%.

® Collection and delivery of milking center

wastewater to the [agoon system reduce
the volume of wastewater and solids which
must be handled. This provides an
economic benefit to the dairy and reduces
the volume of waste generated by the
facility. Over 19,886 feet of underground
outlets to transport milking center
wastewater to lagoons were installed
during the project.

® Traditionally, solid manure is land applied

onto pasture and cropland adjacent to the
dairy. On many farms in the project area,
application rates were exceeding
recommended rates for crop production. In
addition, many farmers also were applying
supplemental commercial inorganic
fertilizers unnecessarily to ensure crop yields.



Implementation of 101 nutrient management plans by
producers reduced nitrogen and phosphorus loadings in the
watershed by an estimated 2,199,588 and 1,099,880 pounds,
respectively.

Demonstrations were initiated to show how
combinations of manure and commercial
fertilizer could be used to ensure optimum
crop production while protecting water
resources. Consistent with these efforts, a
total of 101 nutrient management plans
were designed and implemented in the
project area. Manure application rates
were reduced by an average of 20 tons per
acre per year. Nitrogen and phosphorus
loadings into the watershed were reduced
by an estimated 2,199,588 and 1,099,880
pounds, respectively. In addition, this
effective process of nutrient cycling has
saved over $989,837 in commercial
fertilizer costs for agricultural producers in
the region.

® Manure and wastewater are typically
applied to warm-season forage grasses to
accomplish beneficial reuse. However,
these species become dormant during
the winter and significant losses of
unused nutrients can occur in rainfall
runoff. Demonstrations were used to
show how a continuous cropping
system using winter forages, such as
ryegrass, could be managed to enable
year-round application and effective
utilization of the nutrients contained

in manures and wastewater.

Conservation cropping systems, such as ryegrass interseeded
into coastal bermudagrass to enable year-round nutrient
uptake, were implemented by producers on 11,643 acres.

Results demonstrated that growers could
substantially enhance forage yields while
protecting water resources. This helped
facilitate the installation of conservation
cropping systems for manure management
on over 11,643 acres in the project area.

® The use of alternative crops for land

application was recognized as an important
method for reducing over-application of
manure. Demonstrations were installed to
show how manure could be used in the
production of peanuts and vegetable crops.
Results showed how solid manure
application rates up to 15 tons per acre
could be applied to peanuts with no adverse
effects on crop yield or soil propetrties.

Demonstrations documented how solid manure can be applied
to row crops, like peanuts, to improve distribution of waste
and increase crop yields.



Many farmers also have begun to take
advantage of this important nutrient source
as a means to reduce fertilizer costs.

» Soil, manure and wastewater testing are
important components of an effective waste
management system. Demonstrations
were utilized to show how testing enables
determination of proper nutrient
application rates and ensures that
regulatory thresholds are not exceeded.
Project staff also conducted testing
campaigns annually to promote use of this
best management practice by all
agricultural producers. A total of 3010
samples were analyzed during the project,
increasing the use of this BMP by 167%
compared to pre-project levels.

Project staff realized very early that one of
the most under-utilized best management
practices was calibration of manure
spreaders to ensure proper land application
rates. Demonstrations were conducted
regularly at tours and field days to
demonstrate simple and effective
techniques for rapid calibration of various
types of solid manure spreaders. Project
staff assisted more than 120 producers with
proper calibration of their manure spreaders.

More than 120 producers were assisted with proper
calibration of manure spreaders to ensure correct waste
application rates.

In addition, a convenient pocket-size
reference card with instructions and rate
tables was developed and distributed through
the project to over 250 producers,

® | ivestock access to riparian zones and other

sensitive areas has direct and significant
impacts on water resources through nutrient
and bacterial loading and damage to and
erosion of streambanks. Initially, many dairies
allowed uncontrolled access to waterways
which often served as a livestock water
source. Through the project, major emphasis
was placed on identifying techniques to
protect these areas using alternative water
supplies, feed supplements and fencing.

A total of 76,760 feet of fencing was installed by producers
during the project to prevent livestock access to sensitive
riparian areas.

As a result, many producers modified
supplement placement activities, installed
alternative water supply systems and a total
of 76,760 feet of fencing was installed during
the project to directly control livestock access
to these critical areas.

» Mechanical solids separators reduce loading

rates of organic solids and nutrients entering
wastewater treatment and storage facilities.
Demonstrations conducted through the
project utilizing six different separators
showed that significant reductions in total
solids and nutrient levels could be achieved.



Mechanical solids separators reduce loading rates of organic
solids and nutrients entering wastewater treatment and storage
factlities.

This increases the duration of lagoon storage
capacity and reduces subsequent loading
rates on land application sites. The harvested
material can then be used alternatively for
purposes such as livestock bedding or as a
mulch or compost for nursery crops.

Vegetative filter strips significantly reduce
potential nutrient losses from land application
fields. A major demonstration project was
installed on an 1100 cow dairy in the project
area to demonstrate proper design and
management of this BMP. Dairy manure was
applied at rates of 10, 15 and 20 tons per
acre to a bermudagrass hayfield above filter
strips ranging in width from 10 to 75 feet.

A field demonstration evaluated filter strip width requirements.
Filter strips significantly reduce nutrient and sediment losses
from land application fields and were installed by producers at
167 locations during the project.

Results showing how filter strips with a :
minimum width of 35 feet could O
dramatically reduce phosphorus losses in

runoff were presented to dairymen at field

days and in demonstration reports. During

the project, buffer strips were installed at

167 locations on over 140 acres to protect

adjacent creeks and streams.

@ Diversions reduce the volume of rainfall
and sediment which becomes
contaminated by animal waste and must
then be routed into the waste treatment
lagoon system. This can provide a
significant economic benefit by reducing
the size of the storage facility and the costs
associated with pumping and cleanout.
Most importantly, diversions decrease the
amount of wastewater and lower the
potential for surface and ground water
contamination. More than 24,476 feet of
diversions were installed by producers

during the project.

® Composting of dairy manure significantly
reduces waste volume and increases the
handling characteristics for transport and
land application. Demonstrations were
conducted on several operating dairies in
the project area to show how composting

Composting of dairy manure significantly reduces waste

volume and increases the handling characteristics for transport g
and land application. Some dairymen are now converting O
manure into a marketable product.



can be incorporated into the waste
management system to produce a more
marketable product. Project staff also
worked with commercial composting
operations to establish multiple facility
cooperatives,

¥ New and innovative technologies such as

constructed wetlands have the potential to
redefine and improve upon traditional
concepts for waste management. Project
personnel installed an operational
constructed wetland on a 450 cow dairy in
Erath County. Monitoring of this site showed
how a wetland can significantly reduce
pollutant [evels in wastewater, producing an
effluent which is of very high quality.

An 8-cell constructed wetland designed for a 450 cow dairy
demonstrated a new and innovative concept in waste
management,

Over 375 producers, media representatives
and personnel from other water resource
agencies toured the site, and this
technology is now considered a viable
option for effective wastewater
management.

The use of Integrated Pest Management
practices on dairies is important to control
potential pesticide contamination of
runoff water which is land applied.
Traditionally, premise insecticide sprays
were used at least 3 to 4 times per week.

Infegrated pest
management
practices for fly
control, such as
self-treatment
devices, reduced
pesticide spray
applications by
91%.

In the project, demonstrations were utilized
to show how biological control, animal self-
treatment devices and bait stations could
reduce pesticide use for the control of flies.
A mail-out survey subsequently
documented that these new technologies
have been implemented on over 75% of the
dairies in the project area. This has resulted
in @ 91% reduction in premise broadcast
insecticide applications.

Cryptosporidium parvum is a microscopic
organism which lives as a parasite in the
intestinal tracts of people and a wide variety
of animals, especially young cattle.
Cryptosporidium infection in people became
a major concern in 1993 when several
outbreaks occurred across the county which
were aftributed to contamination of water by
livestock waste. To address this concern in
the Upper North Bosque Project, a
demonstration was conducted to identify and
evaluate potential sources and management
practices for control of Cryptosporidium.
Fecal material and surface water samples
were collected from two dairies in the project
and analyzed for pathogens.




The study concluded that Cryptosporidium
is most commonly associated with young
animals and that careful management of
calf holding facilities (hutches) can greatly
reduce incidence of the disease. A
factsheet discussing the characteristics of
Cryptosporidium and proper management
practices for control of the disease was
developed and disseminated to dairy
producers within the project area and
throughout the state.

Educational
programs helped
producers
understand how to
prevent the spread
of the dangerous
parasite
Cryptosporidium,
which can be
present in the
manure of young
cattle.

Cropland Management

Cropland in the project area accounts for
only 9% (20,720 acres) of the total [and
use; however, potential impacts on both
water quality and quantity are substantial.
Major crops in the project area are
peanuts, hay crops, orchard crops
{peaches, pecans) and small grains.

Most of these crops are produced on
relatively sandy soils and part of the

area overlies the Trinity Aquifer Recharge
Zone. Pesticides and fertilizers can
migrate into the ground water system

by leaching or as runoff recharge.
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Major crops in the project area are peanuts, hay crops, orchard
crops (peaches, pecans) and small grains.

To successfully implement a watershed based
water resource management program, it was
essential that best management practices also
be established on these areas. Project staff
developed special educational materials and
programs to target potential nonpoint source
pollution from cropland in the project area.

Project [mpacts

Best management practices for nutrient,
pesticide and irrigation water management
were implemented on over 70% (14,500
acres) of the cropland in the Upper North
Bosque River Project area. These practices
included use of conservation tillage and
cropping systems, vegetative filter strips,
irrigation methods and timing, and nutrient
and pesticide management.

Water quality best management practices, such as conservation
tiflage, were implemented by producers on over 70% of the
cropland in the project area.

O



® Conservation cropping and tillage
systems include management practices
which conserve soil and water, and
reduce potential nonpoint source
nutrient and pesticide losses. Examples
include cover cropping, reduced tillage
and residue management. The
importance of these practices was
stressed throughout the project and as
a result, recommended conservation
systems were implemented on over
11,643 acres of cropland in the project
area. Sediment losses from cropland
areas have been reduced by more
than 30%.

® Proper nutrient management is
important due both to environmental
and economic benefits. Achieving
“Maximum Economic Yield” (greatest
dollar return per acre} relies upon
careful management of inputs such as
fertilizers and pesticides to lower
production costs. Soil testing and the
use of proper rates, methods and
timing of fertilizer application were
demonstrated at five locations during
the project. One demonstration
showed how proper timing and
placement of phosphorus fertilizer can
maximize crop yields while reducing
the potential for surface runoff losses of
nutrients, Soil test campaigns
conducted by the project staff analyzed
over 450 soil samples and provided
fertilizer rate recommendations.
Nutrient management BMPs are now
consistently utilized by producers on
over 12,000 acres of the cropland in
the project area and loadings of
nitrogen and phosphorus have been
reduced by over 20%. This amounts to
a reduction in potential loading of
more than 400,000 pounds of fertilizer
material since 1990.
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Soil testing by
producers reduced
nitrogen and
phosphorus
applications by over
20%, amounting to a
loading rate
reduction of more
than 400,000 pounds
of fertilizer.

® ntegrated pest management (IPM) is

a component of the integrated crop
management concept which has
significantly reduced pesticide use in
the project area. IPM utilizes routine
crop scouting to evaluate pest
infestations and determine whether
economic thresholds have been reached.
Timing and method of pesticide
application can then be carefulily
tailored to control the target pest. For
example, up to three insecticide
applications were being used to control
pecan weevils in the project area.

Integrated Pest Management (IPM) programs used scouting and
carefully timed applications to reduce pesticide loading by
more than 60,000 pounds.



IPM systems for control of pecan weevils
were demonstrated using new circular
weevil traps to determine weevil emergence
and properly time insecticide application
schedules. Through these efforts, scouting
for insects and use of high efficiency
insecticides increased significantly. This
resulted in a 66% reduction in pesticide use
for pecan weevil control.

® Vegetative filter strips represent an
important tool in the battle to prevent
nutrient, pesticide and sediment losses from
cropland into surface water streams and
lakes. Native and introduced grass species
were evaluated for their ability to reduce
pollutant losses from cropland fields at two
locations in the Upper North Bosque River
Project area. Results showed that species
such as eastern gamagrass are well adapted
to the region and can provide significant
reductions in nutrient and sediment losses.
In addition, they provide an economic
benefit by serving as a forage species. To
date, over 140 acres of filter strips have
been installed by producers in the project
area.

@ Traditional irrigation practices in this region
included sideroll sprinkler irrigation which
often results in uneven and excessive water
application. This can greatly increase the
potential for certain pesticides and fertilizers
to be lost by leaching or as tailwater runoff.
Project staff established two demonstration
sites which highlighted potential water
saving technologies such as LEPA (Low
Engery Precision Application) and their
related environmental benefits. Installation
of seven of these new pivots with low
pressure drop nozzles to reduce
evaporational losses has resulted in a 15 to
20% increase in irrigation efficiency and a
significant reduction in potential nonpoint
source pollutant losses.
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Low Energy Precision Application (LEPA) increases irrigation
efficiency by up to 20% and reduces potential nutrient and
pesticide losses compared to traditional systems.

@ Proper rates and timing of irrigation can
be difficult to determine, but are
important to reduce potential tailwater
runoff and leaching losses from
agricultural cropland. Irrigation
management demonstrations were
conducted at five locations during the
project. Each site was equipped with
in-line flow meters to measure irrigation
water amounts and gypsum blocks or
soil tensiometers were placed in the soil
to monitor moisture status. As a result,
improved irrigation management
practices were implemented by growers
on 13 production fields covering more
than 4,700 acres of cropland.

® |n orchard production systems, the

use of traditional sprinkler irrigation
can increase potential leaching
losses of nutrients and pesticides.
Project staff implemented
demonstrations of automated,
microsprinkler and drip irrigation
systems to improve irrigation efficiency
and reduce deep percolation. Many
producers have since adopted this
technology due to environmental and
economic benefits.

v,



Microsprinkler irrigation systems were installed for orchard
production systems to prevent deep percolation and runoff of
water and reduce losses of nutrients and pesticides.

® Chemigation, the application of fertilizers
and pesticides through the irrigation
system, is an effective technique for
agricultural chemical application.
However, improper rates and/or methods
of application can lead to serious
contamination of water resources.
Demonstrations were installed to show
proper design, installation and operation of
chemigation systems. This included the
use of backflow protection devices to
prevent contamination of wells and other
irrigation water supplies. Training
programs were provided to over 320
agricultural producers during the project
concerning proper use and management of
agricultural chemicals. Over 60 backflow
prevention devices were installed as a
result of these activities.

QOver 60
backflow
prevention
devices were
installed by
producers to
prevent
contamination
of water wells
during
chemigation.
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® Fully automated weather stations were

installed at two locations in the watershed to
provide information to the state-wide PET
Network. PET stands for Potential
EvapoTranspiration, or the evaporation of
water from the soil combined with the
transpiration of water from plant leaves. Based
on weather conditions, the water requirements
of individual crops can be determined from the
PET. The benefit comes by enabling growers
to properly schedule irrigation water
applications to meet crop needs, with little or
no excess. This substantially reduces the
potential for leaching or runoff losses of
potential pollutants. The network has a web
site at hitp-%www.agen tamu.edu/pet which
receives thousands of hits each month and enables
more efficient use of valuable water resources.

Fully automated weather stations were installed at two
locations in the watershed to help growers properly time
irrigations and thereby reduce nutrient and pesticide losses.

Urban Water Quality

Small rural communities, such as Hico, and

larger urban areas, such as Stephenville, both
have the potential to impact the quality of water
resources. Many of the same pollutants
commonly associated with agriculture (nutrients,
pesticides, sediment, etc.) can be contributed by
activities occurring in these small towns and cities.
Nevertheless, many urban citizens are unaware
of the serious potential impacts on water quality
of even small quantities of nutrients and pesticides
used around their homes and businesses.



Urban centers play an important role in both water quality
protection and water conservation.

Although the major focus of the Upper
North Bosque River Project was to address
potential water pollution from livestock
and cropland management systems, many
of the same concepts and technologies for
resource management were directly
applicable in the urban environment.
Educational programs and demonstrations
were used to show urban citizens that the
task of water resource management is
shared by all those that inhabit and
influence the watershed.

Project Impacts

® One key example of the relationships
between urban and agricultural practices is
evident in the need to use soil testing for
lawn, garden and landscape nutrient
management. Soil testing programs were
conducted in Stephenville and surrounding
areas to reduce excess fertilizer use and
educational programs were conducted to
promote proper selection and timing of
fertilizer application. As a result, the use of
soil testing in the urban sector increased
dramatically during the project. Soil testing
campaigns conducted by the project analyzed
more than 1,008 samples from lawns and
gardens, and provided recommendations for
proper fertilizer management.
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Soil testing campaigns conducted in urban areas generated
more than 1008 samples and provided correct
recommendations for [awn and garden fertilizer application.

® The Master Gardener Program trains
volunteers to provide community outreach
in urban regions where high volume
demand occurs. Project staff assisted with
Master Gardener programs which trained
over 120 volunteers who now provide
fellow citizens with information and
recommendations on best management
practices for proper landscape management
and water resource protection. This peer
assistance program has proven to be highly
effective in achieving enhanced recognition
and use of best management practices in
urban communities,

® Wastewater generated by rural residents is
a significant source of ground and surface
water pollution in the project area.

Constructed wetlands utilize special plant species to
accumulate nutrients, provide time for decomposition of
organic matfer, and transpire excess water which could carry
pollutants through the soil and into ground water.

C
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Many of the failing systems are in low
income areas where residents cannot afford
to install and maintain innovative/alternative
treatment systems. To address this concern
in the Upper North Bosque Project Area,
three field demonstrations were implemented
to show how constructed wetlands can be
used in wastewater treatment. Constructed
wetlands utilize special plant species to
accumulate nutrients, provide time for
decomposition of organic matter, and
transpire excess water which could carry
pollutants through the soil and into ground
water. More than 1,500 people visited these
demonstration sites as part of education and
training programs. As an additional result

of these efforts, local developers now
consider constructed wetlands technology

as a viable altemnative for home sites, as well
as large-scale housing complexes.

® Wellheads represent direct entry points for all

types of potential pollutants. Improper
wellhead construction and the presence of
large numbers of abandoned wells were a
major concern in the watershed.
Demonstrations and training programs were
conducted to show proper techniques for
wellhead design and abandoned well closure.
As a result of these programs, 45 wellhead
management plans were developed and over
75 water samples were collected for testing.

Youth education provides a basis for social
change in terms of water quality protection
and water conservation habits. Project staff
developed educational programs on
watershed protection directed toward
primary and secondary schools and provided
educational tours and hands-on activities to
over 811 students. [n addition, training
programs were presented to over 98 teachers
to assist them in development of teaching
modules for students addressing water
resource protection.
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Youth education was an important part of the project with
contacts to over 811 students and teachers in and near the
project area. Here, elementary school students take a tour of
the dairy constructed wetland.

® The TEX*A*Syst program (modified version
of Farm*A*Syst) was implemented in the
project in 1996. TEX*A*Syst contains 10
bulletins addressing major pollution
concerns such as wellhead protection,
petroleum products, fertilizers, pesticides,
domestic and livestock waste, and
household hazardous waste. This
voluntary self-assessment process enabled
home and landowners to evaluate potential
pollution risks on their property and
identify corrective actions.
Demonstrations have included proper
closure of abandoned wells, fertilizer and
chemical storage and effective separation
distances for petroleum products and septic
drain fields. TEX*A*Syst materials were
distributed to more than 60 individuals in
the project area. In addition, a TEX* A*Syst
web site was developed and has received
more than 200,000 hits.

Educational Programs

The successes described above were
achieved through a coordinated,
multi-faceted approach of information and
education. The Upper North Bosque River
Project team utilized a broad range of



technology transfer tools to promote
expanded adoption and continued
application of recommended water quality
best management practices. These
programs have included:

* 236 educational programs, trainings
and tours were presented to over

17 new slide sets and 4 videos were
developed and utilized in education
and training programs on topics
including animal waste
management, petroleum product
storage, fertilizer and pesticide
management, and on-site septic
systems.

'S

85,327 people during the course of
the project. For example, the Dairy
Pollution Prevention Workshop in
March 1994 provided training on
dairy waste management to 125
local dairymen, and the On-Site
Wastewater Treatment Constructed
Wetlands Workshop in September
1997 provided training to 52

Certainly, the most extensive program
impacts have been achieved through media
contacts. These efforts have facilitated
technology transfer not only in the project
area, but throughout the state, nationally
and internationally. Project activities and
recommended management systems have

individuals on alternative
wastewater management systems.

e 36 field days were conducted to
provide training and continuing
education to dairymen and farmers
and resulted in over 1,440 direct
contacts in the project area.

Field days and tours provided more than 1440 direct contacts
with agricultural producers in the project area.

® 26 new factsheets, bulletins and
demonstration reports addressing
nutrient, pesticide and animal waste
management were developed and
distributed to farmers and citizens
throughout the project area.
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been featured in:

359 news articles and 25 radio
programs focusing on water quality
and quantity issues and best
management practices were utilized
to reach thousands of individuals
locally and throughout the region.,
Examples include an information
article on the Bosque Project’s dairy
constructed wetland published in
the Texas Dairy Review, which is
distributed to over 5,000 dairymen
and related industries in the project
area and across the state, and 5
articles in the Country World
Magazine which has a distribution
of 10,000 copies.

&)

Presentations made to seven
international groups and at 16 state
and national conferences, including
the 2" International Conference on
Constructed Wetlands for Animal
Waste Management which was
hosted by the Upper North Bosque
River Project and attended by 150
individuals. Tours and educational

v
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programs also were provided to
water resource managers from South
Africa, Mexico and Australia.

* Two TransTexas Video Network
(TTVN) teleconferences which
enabled producers and agency
personnel to share information on
effective management strategies and
technological advances being
utilized across the state.

Partnerships for Success

The accomplishments of the Upper North
Bosque River Project have been made
possible through dedicated, cooperative
efforts among state and federal agencies,
state and local organizations and
individuals. These efforts have enabled the
project to meet and exceed all project
goals. Below are examples of some of the
cooperative programs which were
conducted to improve coordination and to
develop and strengthen partnerships during
the project:

® As afirst step, a 12 member Local
Coordinating Committee was
established to provide guidance and
input into the project. This group
consisted of local community
leaders, citizens and dairy producers
who were direct stakeholders in the
project. The group met quarterly or
as needed and assisted in
development of the Annual Project
Plan of Operations, program
planning and in project assessment.

* Regular meetings were held with
local civic groups and organizations
such as the Chamber of Commerce,
Rotary Clubs, Hico Community

17

Organization and Kiwanis Club
to inform members of project
activities and to gain their support
for the watershed program.

* A joint project with the Texas
Agricultural Experiment
Station implemented a sub-
watershed constructed wetland.
This special wetlands project is
designed to evaluate the potential
for large-scale, in-stream wetlands to
remove contaminants originating
from multiple sources. The first of
its kind, this project has been toured
by congressional representatives
from Washington, D.C.

The subwatershed constructed wetlands project was a
cooperative effort which has produced important information
on the use of wetlands for removing pollution from streams.

¢ (Cooperative work with the USDA

~ Agricultural Research Service and
the Blackland Research Center
enabled validation of watershed
and hydrologic models which are
utilized throughout the country.
GIS data bases were developed
which are now being utilized by
local and regional management
and governmental entities to
implement watershed
management plans.



¢ Cooperative work with the U.S,
Geological Survey enabled
enhanced stream monitoring in the
project area and documented water
quality improvements which were
achieved through the project.

* Most importantly, local partnerships
with soil and water conservation
districts, towns and cities, river
authorities, and individual land
owners played a crucial role in
project success. Many local
dairymen donated their time, land,
equipment and other resources to
help demonstrate and encourage
adoption of best management
practices in the project area and
throughout the industry.

Many local dairymen and farmers donated their time, land,
equipment and other resources to help find solutions and
protect the water resources.
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THE FUTURE (\
When the Upper North Bosque River o
Project first began, the dairy industry was
in a state of turmoil with new and
increased regulatory restrictions, but few
resources to enable them to meet the
challenges. Through the project, new
technologies and management systems
were identified and made available.
Information, technical and financial
assistance programs were implemented to
make change and improvement possible.
Although more remains to be done, the
knowledge and information developed
through this watershed project will
continue to be felt in the region for years to
come. Both water resource management
practices and policies have been, and will
continue to be, affected by the
accomplishments of this successful water
resource management program.



US!;)A United States

Department of
Agriculture

This project is a joint venture of the Texas Agricultural Extension Service and the U.S. Department of Agriculture Cooperative
State Research, Education and Extension Service, Natural Resources Conservation Service and Farm Service Agency in
conjunction with the Texas State Soil and Water Conservation Board and local districts. Other cooperating agencies include
the U.S. Environmental Protection Agency, the U.S. Geological Survey, the Texas Natural Resource Conservation Commission
and the Texas Agricultural Experiment Station.

Funds for this publication were derived partially from support by the Cooperative State Research, Education and Extension
Service, U.S. Department of Agriculture under special project number 94-EHUA-1-0109.

Educational programs of the Texas Agricultural Extension Service are open to all citizens without regard to race, color, sex,
disability, religion, age or national origin.
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Title: Agricultural Project Manager

Name: Byron Spoonts
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Section Ad: Project/Task Organization

Umted States Emnronmcntal Protectlon Agency, Region 6
Responsible for overall performance and direction of the project at the federal level.
Approves the final products and deliverables.

United States Environmental Protection Agency, Region 6
Responsible for determining that the Project Plan meets the Federal reqm:ements for
planning, quality control, quality assessment and reporting.

Texas State Soil and Water Conservation Board
Responsible for tracking project administration.

Deirdre Carl TSSWCB Project M
Texas State Soil and Water Conservation Board
Responsible for overseeing the implementation of the proposed demonstration project.

Suzanne Cardwell, Contract Manager
Texas State Soil and Water Conservation Board
Responsible for tracking project progress and expenditures.

Richard D. Babcock. Assi State C -
Natural Resources Conservation Service
Responsible for overall performance and direction of all programs involving Texas
NRCS participation.

j S. Ald Plant Materials Speciali
Natural Resources Conservation Service
Responsible for selection, procurement, planting and evaluation of aquatic vegetation in
wetland cells.

Jerry D. Walker, Water Management Engineer

Natural Resources Conservation Service
Responsible for design and overseeing operation of waste management system and
evaluation of aquatic vegetation.
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Natural Resources Conservation Service
Responsible for determining that the Project Plan meets the requirements for plannmg,
quality control, quality assessment and reporting.
Responsible for installation, operation and maintenance and data acquisition of on-site
portable weather station, and for evaluation of aquatic vegetation.

lwick. NRCS Project M
Natural Resources Conservation Service
Responsible for overseeing the implementation of the project, tracking project progress
and expenditures, and all required reporting to TSSWCB.

Natural Resources Conscrvanon Servu:e
Responsible for overseeing/supervising project on-site, providing public information
services, data dissemination, and technology transfer.

Responsible for overall operation and maintenance of waste management system.

Ronl E ive Di
Texas Institute for Applied Environmental Research (TIAER)
Responsible for overall operation, integrity and success of TIAER at Stephenville, Texas.

Larry Hauck. Assistant Director of Environmentat Sciences
Texas Institute for Applied Environmental Research (TIAER)
Responsible for coordinating cooperation between TIAER and NRCS.

Tina C TIAER Project M
Texas Institute for Applied Environmental Research
Responsible for tracking project at the TIAER level and overseeing water sampling,
laboratory analysis and data management.

Nancy Easterling, Quality Assurance Manager

Texas Institute for Applied Environmental Research (TIAER)
Responsible for determining that the Project Plan meets the requirements for planning,
quality control, quality assessment and reporting.

Mark Murphy, Laboratory Manager ‘
Texas Institute for Applied Environmental Research (TLAER)
Responsible for overseeing laboratory analysis of water samples.

-
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Project Organizational Chart

United States Envi { Protection 4 Region 6

Leonard Pardee, Texas Nonpoint Source Project Officer

Texas State Soil and Water Conservation Board
| ___Byron Spoonts, Quality Assurance Manager
__Deirdre Carlson, Project Manager
__Suzanne Cardwell, Contract Manager

Natural Resources Conservation Service. -
__Richard D. Babcock, Assistant State Conservationist
—__James S. Alderson, Plant Materials Specialist
Jerry D. Walker, Water Management Engineer
_Eugene R. Lindemann, Quality Assurance Manager
—_Allan B. Colwick, Project Manager
__Jack White, Upper North Bosque River HUA Project Coord

_Landowner Lloyd O’Brvan
Texas Institute for Applied Enviropmental Research.
| Ron Jones, Executive Director .
____Larry Hauck, Assistant Director of Environmental Sciences
_._.Tina Coan, Project Manager
—Mark Murphy, Laboratory Manager
Nancy Easterling, Quality Assurance Manager




Section A
Revision No. 1
March 28, 1996
Page 10 of 35

Section A5: Problem Definition / Background

Agriculture is a major component of the economy of Erath County, Texas. Erath County is the
major dairy producing area in the state. During the past five years, the number of dairy '
producers and animal numbers have increased dramatically. Development of adequate waste
management systems, technologies and policies currently are critical to dairy producers of the
county, surrounding counties, and the state. In Erath County, confined area feeding is a
prevalent component of present day dairy operations. Control of water quality near confined
feeding areas comprises a major environmental concern.

A 1994 assessment of the nation's waters required by Clean Water Act Section 305(b) found
agriculture to be the pollution source in 72 percent of impaired river miles and 56 percent of
impaired lake acres (EPA, 1994). Wastewater lagoons on confined animal feeding operations
(CAFOs) constitute a source of this agricultural pollution. Periodic dewatering of lagoons
maintains adequate capacity in lagoons; the effluent is land applied to fields on which plants are
grown. Under adverse conditions, however, dewatering can result in polluted runoff emanating
from the application sites.

" The main objective for the NRCS wetland project is to demonstrate management systems which

improve environmental quality as shown by reduced concentrations of key indicators. Results of
the demonstration will convey to dairy operators the need for enhancement of water quality
measures. Collected data will enhance technological ability to improve design criteria for
wastewater and runoff management systems.

The emphasis of the overall project is to demonstrate the constructed wetland as an animal waste
management system component and to determine whether there are sufficient economic benefits
to encourage dairy operators to enter into a “co-generation” type of relationship to preduce a

waste treatment unit and a marketable feed stock.

Constructed wetlands have been employed in municipal wastewater treatment plants in various
parts of the country to treat sewage effluent. Plants grown in the wetlands serve to uptake
nutrients from sewage wastes, thus reducing the pollutant content. The Natural Resources
Conservation Service (NRCS) of the United States Department of Agriculture intends to
establish a series of constructed wetland cells which receive dairy lagoon effluent in order to
demonstrate the use of constructed wetlands as a component practice of a dairy waste
management system. The demonstration wetland cells will be established on the O'Bryan Dairy,
south of Dublin in western Erath County, Texas.

The project's surface water quality monitoring program involves measurement of physical
parameters of water at sites-associated with wetland cells, collection of water samples from those
sites, chemical analyses of those samples and data analyses of the water quality measurements
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from those sites. The water quality monitoring will be performed by the Texas Institute for
Applied Environmental Research (TIAER). The tasks associated with TIAER's surface water
quality monitoring program are described in Section A6 “Project/Task Definition.”

Beneficiaries of this project will include dairy owners/operators and residents who use river
systems potentially impacted by CAFOs for recreational and domestic uses. Additional
beneficiaries will be those whose communities or watersheds implement strategies recommended

as a result of this project.
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Section A6: Project/ Task Description
The purposes of Task 5 of the NRCS Wetland Project are as follows:

(1) To demonstrate the use of a constructed wetland as a component practice of a dairy waste
management system.

(2) To characterize the quantity and quality of the inflow and outflow water associated with
constructed wetland cells receiving dairy lagoon effluent in order to determine the overall
performance of the system.

(3) To define, within the limits of a routine water quality sampling scheme, the physical,
chemical, and biological processes active in the system in order to refine and develop design
procedures and design parameters used to proportion systems needed to meet water quality
goals.

The major program elements associated with Task 5 of this project are described below.

Program Element One: Design and Construction of Wetland Cells

The wetland cells were designed by NRCS using the Presumptive Method which is based on
guidelines developed by Dr. Donald Hammer. The constructed wetland is based on a BOD;
loading rate of 65 Ibs/acre/day and a minimum hydraulic residence time of 12 days. During
normal operation a volume of wastewater equal to average daily wastewater production will be
delivered as inflow to the 4 cell pairs (8 individual cells).

Program Element Two: Sampling Design
Selection of the appropriate water quality parameters to be measured and frequency of sampling
represent further important elements of the sampling design. The number and location of

. sampling sites throughout the dairy waste management system will be determined.

Program Element Three: Planting of Wetland Cells
Introduction of plants to each constructed cell will be managed to ensure an adequate number of
healthy plants to readily establish the nutrient uptake capabilities of the wetland.

Program Element Four: Water Sampling Techniques and Measurement of Field Parameters
Sampling will be done manually with aliquots combined to obtain composite samples at each
site. Appropriate and consistent measurement and sampling techniques and equipment will be
used. Appropriate quality control techniques will be established for field measurements and.
handling of samples.
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Program Element Five: Chemical Analysis

An appropriate EPA-approved analytical method will be selected for each water quality
constituent of interest. Maximum holding times must be compatible with sampling and analysis
schedules. Appropriate quality control will be established for handling of samples.

Program Element Six: Data Management

Databases will be established to maintain the data in usable form. Appropriate documentation
will be maintained to ensure integrity of the data. Procedures to detect invalid database entries
are integral to data management. '

Program Element Seven: Data Analysis
Appropriate and acceptable methods of analyzing the data will be used.

Project milestones are provided in Table Aé-1.

Table A6-1 Project Milestones

DATE MILESTONE

December 1995 Wetland cells constructed

March 1996 Quality Assurance Project Plan prepared and submitted

March 1996 Wetlands planted

May 1996 Database established

June 1996 Water Moritoring initiated, if plants are adequately
established

June 1996 Chemical analyses initiated

April, July, October 1996 Quarterly Reports

January, April, July, October 1997
November 1997 Water Monitoring Completed
February 1998 Draft Data Analysis Report submitted
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Section A7: Data Quality Objectives for Measurement Data

In order to meet the NRCS Wetland Project Task 5 purposes stated in Section A6: Project/Task
Description, data will be collected to demonstrate whether nutrient loadings in lagoon effluent
treated by constructed wetlands are significantly lower than loadings in lagoon effluerit without
additional treatment. Four pairs of wetland cells will be evaluated in order to quantify nutrient
reduction by paired cells and individual cells within each pair. Biweekly composite samples will
be obtained and analyzed for the parameters listed in Table A7-1, which also lists precision,
accuracy and practical quantity limits. EPA-approved procedures will be used for all water
sample analyses performed in the TIAER chemistry laboratory.

Flow measurement to the 4 cell pairs from the waste lagoon will be calculated using the general
orifice equation (Q = CA v'2gH) and measuring the head (H) on the orifice and verified using
direct volume flow measurements. The orifice diameters (Smm) were designed with a self-
cleaning velocity to prevent clogging. The planned orifice head on cells 1A, 24, 3A and 4A
(Figure B1-1) varies from 16.8 feet to 23.0 feet with a variation in expected flow rate of just over
0.3 gpm (from 1.88 gpm to 2.20 gpm). A staff gauge will be installed in the waste lagoon for
manually determining head on the orifices. NRCS may atfempt to install an automatic water
level device interfaced with the weather station micrologger. This would provide automatically
recorded hourly head readings on the orifices. Flow to the storage pond from the wetland cell
system will be calculated using direct volume flow measurements.

Overall project management will be conducted by NRCS. Cell design, planting regimes and
maintenance of plants will be the responsibility of NRCS. Weather station maintenance and
monitoring will be the responsibility of NRCS. Water quality sampling and analyses will be
undertaken by TIAER. Database management and data analyses will be conducted by TIAER.

The spatial boundaries of the project include the Lloyd and Gloria O'Bryan Dairy in Erath
County, approximately 4 miles south of Dublin, Texas. More specifically, the project will
include the wastewater lagoon, eight constructed wetland cells, a common drainage conduit,
flush/recirculation system, and a waste storage pond.

The contractual limits of the section 319 project monitoring is a multi-year period beginning
September 12, 1995 and ending September 30, 1997.
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Table A7-1 Accuracy and Precision Limits of Measured Parameters

xfersf ¢l

. Precision Estimated Practical
NUTRIENT/POLLUTANT Limits (PD)  Accuracy Limits Quantity Limits
Laboratory Parameters .

~Ammenia Nitrogen 10% 80-120% 0.2 mg/L
Total Kjeldahl Nitrogen 10% 80-120% 6.1 mg/L
Nitrate Nitrogen 10% 80-120% 0.025 mg/L
Nitrite Nitrogen 10% 80 - 120% 0.025 mg/L
Orthophosphate Phosphorus 10% 80-120% 0.1 mg/L.
Total Phosphotous 10% 80-120% 0.1 mg/L
Total Suspended Solids oL 10% 80-120% 50 mg/L
Total Dissolved Solids 10% 80-120% 50 mg/L
Fecal Coliform Bacteria NA NA 20 colonies/100 mL
emical Oxygen Demand 10% 80-120% 30 mg/L
‘Field Parameters
~Dissolved oxygen NA NA _ 1.0 mg/L
Potential hydrogen (pH) NA NA 0.1 pH units
Conductivity NA +1% of range*: 10 pmhos/cm®
ater Temperature NA NA 0.1°C

* Manufacturer's specifications

Data collection and analyses will meet a 90 percent confidence level for data completeness.
Although 100 percent of collected data should be available, accidents, insufficient sample
volume, or other problems must be expected. A goal of 90 percent data completeness will be
required for data usage. Should less than 90 percent data completeness occur, the Program
Manager will initiate corrective action. Data completeness will be calculated as a percent value
and evaluated with the following formula: '

Percent completeness = SV x 100%
ST

Where: SV = number of samples with a valid analytical report
ST = total number of samples collected

TIAER will determine the precision of its chemical analyses. This will be accomplished by
completing the entire analysis of a duplicate sample once per batch or once per 10 samples,
whichever is the greater frequency. Percent deviation of duplicate analyses (X, and X,) will be
calculated using the formula:

Percent Deviation= (X, -X,)  x 100%
X, +X) -
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The accuracy of the analytical process will be monitored by determining the percent recovery of
a spiked quantity of the parameter in question. The following formula will be utilized to
determine percent recovery:

Percent Recovery = SSR-SR_ x 100%
SA

Where: SSR = spiked sample result
SR = unspiked sample result
SA = spike added

Database checks for validity will be performed on an on-going basis. Data will be reviewed for
abnormalities or any unusual results. Any unusual results will be traced for error sources. In the
event no error is found, the data will be assumed normal and appropriate for decision
determinations. If an error is found and cannot be resolved, the data will be discarded.

The TIAER Project Manager will coordinate with the Laboratory Manager and Field Supervisor

_to ensure that proper protocols are utilized. Table A7-1 shows the study limits established for

accuracy and precision.
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Section A10: Documentation and Records

Quarterly reports will note activities conducted in connection with the monitoring program, items
or areas identified as potential problems, and any variations or supplements to the QAPP.
Corective Action Report forms (CARs) will be utilized when necessary (Appendix A).
Activities conducted throughout the year, items or areas identified as potential problems, and any
variations or supplements to the QAPP will be included in quarterly reports. Variations from the
QAPP and subsequent CARs will result in supplements to the QAPP which will be made known
to all pertinent project personnel. Data completeness for the quarter will be included in quarterly

reports.

. A data analysis report will comprise the final report for this project. The report will document

the water guality monitoring, in-situ measurements, chemical analyses, and data analyses.

Hard copies and electronic forms of all raw data, laboratory analyses, documentation records,
calibration logs, and all original data will be archived by TIAER for at least five years.
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Section Bl: Sampling Process Design (Experimental Design)

This sampling program is designed to obtain data concerning water quality from water associated
with 2 dairy waste lagoon, constructed wetland cells and waste storage pond. Sampling sites are
chosen to enable the determination of the nutrient reduction or loading from each component of
the waste management system. The 18 sampling sites in the project are described in Table B1-1
and illustrated in Figure B1-1.

Table B1-1 Sampling Site Locations

SITE # LOCATION USED TO MONITOR

1 Between feed lanes/parlor and catch ~ Concentrations in total manure diluted with flush water
basin

2 Between catch basin and waste Concentrations i liquid phase of raw manure diluted with
tagoon (lagoon influent) flush water

3 Fresh water supply Nutrient concentrations in on-site well water

4 Influent to CWC* 1A Lagoon effluent, control for treatment by CWCs1A & 1B

5 Between CWC 1A and 1B Treatment by CWC 1A "

6 Discharge from CWC B Treatment by CWC 1B

7 Influent to CWC 2A Lagoon effluent, control for treatment by CWCs 2A & 2B

8 Retween CWC 2A and 2B Treatment by CWC 2A

9 Discharge from CWC 2B Treatment by CWC 2B

10 Influent to CWC 3A Lagoon effluent, control for treatment by CWCs 3A & 3B

11 Between CWC 3A and 3B Treatment by CWC 3A

12 Discharge from CWC 3B Treatment by CWC 3B

13 Influent to CWC 4A Lagoon eflfuent, control for treatment by CWCs 4A & 4B

14 Between CWC 4A and 4B Treatment by CWC 4A

15 Discharge from CWC 4B Treatment by CWC 4B

16 Common drainage conduit below all  Combination of all treatments
cells

17 North edge of waste storage pond Treatment by waste storage pond & entire system

18 South edge of waste storage pond Treatment by waste storage pond & entire system

* CWC - constructed wetland cell
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Figure Bl-1 Schematic of Sampling Sites
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If sites 4, 7, 10 and 13, all of which are used to monitor lagoon effluent, show no significant
variation in concentrations, only site 4 will continue to be monitored. If sites 17 and 18, which
are both used to monitor treatment by the waste storage pond and the entire system, show no
significant variation in concentrations, only site 17 will continue to be monitored. -

TIAER will examine a variety of chemical, bacterial and physical parameters characterizing
water samples taken from the sampling sites. The measured waterborne constituents are shown
in Table B1-2. Parameters are designated as either crifical, i.e., required to characterize water
quality, or non-critical, i.e., descriptive parameters. Table B1-2 also lists the units in which each
parameter is reported.

Table B1-2 Waterborne Constituents

"\ _each sampling site. Field parameters will be measured at each site at the beginning and at the

Parameter : Status Reporting Units
Laboratory Parameters

Ammonia Nitrogen Critical mg/L

Total Kjeldahl Nitrogen Critical mg/L

Nitrate Nitrogen Critical mg/L

Nitrite Nitrogen Critical mg/L
Orthophosphate Phosphorous Critical mg/L

Total Phosphorous Critical mg/L

Total Suspended Solids Critical mg/L

Total Dissolved Solids Critical mg/L

Fecal Coliform Bacteria Critical colonies/100 mL
Chemical Oxygen Demand Critical mg/L’

Field: Water Parameters

Dissolved Oxygen Non-critical mg/L

Potential hydrogen (pH) Non-critical pH standard units
Conductivity Non-critical pmhos/cm

Water Temperature ’ Non-critical ___'C , S

Water quality samples will be collected bi-weekbntc als from sites which have flowto | }/I s Y
evaluate water quality on a periodic basisze submitted for chemical analysis will " ¢
consist of a composite of up to thiree grab aliquots taken at intervals of at least one hour from

¢nd of the composite sampling period.

-

——e .

Flow rates into the upper cells (1A, 2A, 3A and 4A) of each cell pair will be calculated using
the orifice equation and measured heads on the orifice. The orifice equation will be validated by
volumetric measurements of the individual orifices and compared to the equation. Any needed
calibration for accuracy will be achieved by adjusting the discharge coefficient (C). Asa
minimum, one daily head reading will be observed and recorded by the landowner for flow
calculations. Flow to the storage pond from the wetland cell system will be calculated using
direct volume flow measurements.
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Vegetation in the wetland cells will be burned or harvested as needed to prevent excessive
buildup of biomass. Caution will be exercised during any burning of the biomass due to exposed
PVC pipe material and adjacent coastal burmudagrass. Cells should be flooded to maximum
depth just prior to buming. Removing top growth encourages tillering and keeps plants healthy
and vigorous. Duckweed will be harvested for use in the dairy feed rations and will be analyzed
for nutrient value for use as supportive, anecdotal data. Figure B1-2 gives the typical plant
species, plant spacing, the quantity planted and their locations within the individual cells. Each
cell is 22 feet wide and 176 feet long at its bottom dimension.

On-site atmospheric conditions (precipitation, ambient temperature, wind speed, wind direction,
relative humidity and solar radiation) will be monitored with a portable weather station.
Although weather data will be supportive data, it will be utilized in evaluating various
components of the waste management system as they are affected by climatic conditions.
Concentrations of the measured water quality parameters are affected by the amount of
precipitation. Knowledge concerning individual plant species response to annual climatic
conditions will be useful in evaluating dominance patterns of the hydrophytic vegetation.

Figure B1-2 Typical Plant Spacings for Constructed Wetlands
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Section B2: Sampling Methods Requirements

Physical parameter measurements, nutrient aliquots and fecal coliform samples are the three -
components of the project's water monitoring regime. Two measurements of the physical
parameters, up to three nutrient aliquots, and one fecal coliform sample will be taken at each site
per sampling day.

The field parameters to be measured on site are water temperature, pH, specific conductivity and
dissolved oxygen. They will be measured using a Hydrolab Datasonde, displayed by a Hydrolab
Scout and recorded in a field notebook, with site, date, time, and data noted for each parameter.
The field parameters will be measured at each site after the first set of aliquots is obtained and
again after the last set of aliquots is obtained. Monitoring personnel will exercise extreme
caution when working on embankment slopes, especially on the intemnal slopes of the waste
lagoon and the waste storage pond which will have greater water depths. :

Routine grab samples will be collected in 500 mL HDPE bottles having a diameter of at least 35 -

_millimeters, as recommended by the 18th edition of Standard Methods for the Examination of

Water and Wastewater, section 1060A. Aliquots will completely fill the bottle and will be
tightly capped and placed in an iced container immediately. Each aliquot bottle will be marked
with the site, date, time and aliquot number. One sample will be collected per site at hour
intervals if flow is present, for a possible total of three samples per site. One exception is the
fresh water site, which will have only one nutrient aliquot taken per sampling day. If flow is not
observed at a site, the technician will note the lack of flow in the field notebook.

One water sample for fecal coliform analysis will be taken separately in a sterile 125 mL HDPE
bottle at each site in conjunction with the last set of aliquots. The filled sample bottle will be

capped and placed in an iced container immediately.

After all aliquots and samples are collected, they will be transported in an iced container to the
TIAER field office where the aliquots for each site will be combined in equal portions into one

large container. The containers will then be transferred to the TIAER chemistry laboratory for
analysis.

Inflows to and outflow from cell pairs will be calculated as discussed in Sections A7 and B1.
The waste treatment system was designed, staked on the ground, and constructed under the
supervision of the NRCS. The detailed design (design report, design completed folder, and “as-
built” plans) are on file in the NRCS State Office in Temple, Texas. The Waste Management
Plan is on file in the NRCS field office in Stephenville, Texas. The design completed folder also
contains copies of the Operation and Maintenance Agreement and Plan, the Operation and



Section B

Revision No. 1
March 28, 1996

Page 23 of 3%

Maintenance Agreement, and the Operation and Maintenance Plan. These documents state the
specific responsibilities of the landowner and are included as Appendix B.

To provide additional information, sampling sites will be monitored following rainfall events of
3 inches or greater. If events of this magnitude do not occur during a four month period, the
required amount of precipitation will be lowered so that data following a rainfall event is

obtained. Only one sample per site, i.e., no aliquots, will be collected.

All on-site sampling equipment, e.g., water level recorder and weather station, will be inspected
at least once every fortnight and serviced as needed. Table B2-1 lists the analytical procedures
and handling methods to be used for each parameter. Sampling and analysis will be performed-

by the TIAER personnel under the supervision of the Project Manager.

Table B2-1 Analytical Procedures and Handling Methods

Holding

Parameter Method(s) Sample Container Preservation Time
Size

Ammonia nitrogen EPA' 350.1 I liter HDPE* pH <2 H,80,,4°C 28 days
Total Kjeldahl nitrogen EPA 351.1 125ml. HDPE pH <2 H,S0,,4°C 28 days
Nitrate/nitrite nitrogen EPA 3532 250 mL HDPE pH <2 H,80,,4°C 28 days
Orthophosphate phosphorous  EPA 3652 12smL. HDPE 4C 48 hours
Total phosphorous EPA 365.4,3652 125mL HDPE pH <2 H,S0,,4°C 28 days
Total suspended solids . EPA 1602 250 mL HDPE 4°C 7 days
Total dissolved solids EPA 160.1 250 mL HDPE 4°C 7 days
Fecal Coliform SM? 9222D 125ml.  HDPE, sterile  4°C 6 hours
Chemical Oxygen Demand Hach® 8000 125 mL HDPE H,50,,4°C 28 days
Dissolved Oxygen EPA 360.1 NA NA NA immediate
Potential hydrogen (pH) EPA 150.1 NA NA NA immediate
Conductivity SM2510B NA NA NA immediate
Water temperature EPA 170.1 " NA NA NA immediate

TEPA - Methods for Chemical Analysis of Water and Wastes, March 1983

2 §M - Standard Methods for the Examination of Water and Wastewatcr, 18th edition

3 Hach Dr/2000 Spectrophotometer Procedures Manual, 9-1-91
* HDPE - high density polyethylene bottle

All corrective action is the responsibility of the Project Manager. Corrective action will be
documented in writing on a Corrective Action Report Form (Appendix A).
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Section B3: Sample Handling and Custody Requirements

Each aliquot and fecal coliform sample container will be marked in the field with the site
number, date, time of collection, sample type (fecal or chemical) and aliquot number. The field
technician will carefully document this data as well as narrative information regarding weather
condition, flow conditions and any unusual observations in a designated field notebook. Upon
arrival at the TIAER field office, nutrient aliquots will be composited according to instructions in
Section B1: Sampling Process Design. Sample numbers will then be assigned to fecal coliform
and nutrient samples by the field technician. The field technician will then transfer site and
sample information onto the Chain of Custody/Data Entry Form (COC/DEF) following standard
TIAER procedures, as delineated in standard operating procedure OMP-F-100. The COC/DEF

_ will be signed and dated by both the field technician and a laboratory technician upon transferral

of samples to the TIAER chemistry laboratory. Any intermediate or subsequent changes in
sample possession or custody will be documented on the COC/DEF. A copy of the COC/DEF is
included as Appendix C.
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Section B4: Analytical Methods Requirements

Dissolved oxygen, water temperature, conductivity and pH of water samples collected for this
project will be measured in the field. The remainder of the parameters listed in Table B2-1 will -
be analyzed by the TIAER Laboratory at Tarleton State University in Stephenville, Texas. A
listing of analytical methods, equipment, and estimated method detection limits used by the
laboratory are provided in Table B4-1. Standard operating procedures have been established for
all procedures undertaken by TIAER staff which concern water quality monitoring and analysis.

In the event of a failure in the analytical system, the Project Manager will be notified. The
Laboratory Manager and the Project Manager will then determine if the existing sample integrity
is intact, if re-sampling can and should be done, or if the data should be omitted. '

Table B4-1 Analytical Methods Requirements

Parameter Method Equipment Used Estimated MDL*

Ammenia nitrogen EPA 350.1 Perstorp Analytical Autoanatyzer 0016 mg/l.

Total Kjeldahl nitrogen EPA 351.1 Perstorp Analytical Autoanalyzer with 0.116 mg/L.
Tecator block digester

Nitrate/nitrite nitrogen EPA 353.2 *Perstorp Analytical Autoanalyzer 0.004 mg/l.

Orthophosphate phosphorous EPA 3652 Beckman DU64 Spectrophotometer 0.00% mg/L

Total phosphorous EPA 3654, Perstorp Analytical Autoanalyzer with 0.074 mg/L

3652 Tecator block digester

Total suspended solids EPA 1602 Sartorius AC21P or Mettler AT261 10 mg/L
Analytical Balance, Oven

Total dissolved solids EPA 160.t Sartorius AC21P or Mettler AT261. 10 mg/L
Analytical Balance, Oven

Fecal Coliform SM 9222D Incubator, filtering apparatus 40 colonies/100mL

Chemical Oxygen Demand Hach 8000 Hach DR 2000 6 mg/L

Dissolved oxygen EPA 360.1 Hydrolab Datasonde +02 mg/l

Potential hydrogen (pH) EPA 150.1 Hydrolab Datasonde +{.2 units

Specific Conductance SM 2510B Hydrolab Datasonde pmhos/cm

Water temperature EPA 170.1 Hydrolab Datasonde +(.15"C

* MDL - Method Detection Limit, as determined September, 1993, To be redetermined periodically.
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Section BS: Quality Centrol Requirements

The TIAER Laboratory will determine the precision of their analyses. Quality assurance of field
sampling methods will be conducted by annual testing of sample collection and handling skills
through the use of replicate samples, field blanks and field performance audits.

All laboratory analyses will have the precision and accuracy of data determined on the particular
day that the data are generated. This normally requires the analysis of a minimum of one
duplicate and one spike each time a particular chemical parameter is measured. Larger batches
of samples require that additional precision and accuracy checks be made on 10 percent of the
total batch. Depending on the analysis, certain methodologies require that water blanks,
standards and reagent blanks be analyzed to verify that no instrument or chemical problem will
affect data quality. Table BS-1 outlines the required analytical quality control for the parameters
of interest,

The use of approved sampling and analytical methods will ensure that measured data accurately
represents the conditions at each monitoring site. The comparability of the data produced is
predetermined by the commitment of the TIAER laboratory staff to use only EPA-approved or
EPA-recommended analytical methods. Table A7-1 in Section A7 “Data Quality Objectives”
lists the required accuracy limits for the parameters of interest. The completeness of the data will
be affected by the reliability of the equipment, frequency of field and laboratory errors or
accidents, and unexpected events; however, the general goal requires 90 percent data completion.

It is the responsibility of the TIAER Project Manager to verify that the data are represcntative.'
The data’s precision, accuracy, and comparability will be the responsibility of the Laboratory
Manager. The Project Manager also has the responsibility of determining that the 90 percent
completeness criteria is met, or will justify acceptance of a lesser percentage. All incidents
requiring corrective action will be documented through the use of Corrective Action Reports
(Appendix A).



Table B5-1 Required Quality Control Analyses

Parameter ~ Blank Standard  Duplicate Spike
Ammonia nitrogen A A B B
Total Kjeldahl nitrogen A A B B
Nitrate/nitrite nitrogen A A B B
Orthophosphate phosphorous A A B B
Total phosphorous A A B B
Total suspended solids A None B - None
Total dissolved solids A None B None
Fecal coliform bacteria A None B None
Chemical Oxygen Demand A A A A
Dissolved oxygen None None None None
Potential hydrogen (pH) . . None A None None
Temperature None None None None
Conductivity ) None C -~ "None None

A - Where specified, bianks and standards shall be performed each day that samples sre anaiyzed.
B - Where specified, duplicate and spike analyses shall be performed on & 10% basis cach day that samples are snalyzed. I one to 10 samples

arc analyzed on & particular day, then one duplicate and one spike snalyses shall be performed.
C - Atz minimum, a standard is used to calibrate analytical equipment before the first sample and after the last sample during each bi-weekly

sampling peried.
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Section B6: Instrument/Equipment Testing, Inspection, and Maintenance Requirements

Individual Standard Operating Procedures (SOPs) have been established for each procedure used
by TIAER in monitoring water quality. Schedules for testing, inspection, and maintenance for
each piece of equipment are included in the SOPs. All equipment testing, inspection and
maintenance will meet the requirements specified by the EPA. SOPs are on file in the TIAER
office and are available of request.
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Section B7: Instrument Calibration and Frequency

All instruments or devices used in obtaining environmental measurement data wil! be calibrated
prior to use. Each instrument has a specialized procedure for calibration and may have a specific
type of standard used to verify calibration. All calibration procedures will meet the requirements
specified in the EPA-approved methods of analysis. The frequency of calibration recommended
by the equipment manufacturer, as well as any instructions specified by applicable analytical
methods, will be followed. All records of calibration will be logged by the person performing
the calibration, archived by the Laboratory Manager, and will be accessible for verification
during either a laboratory or field audit.

Laboratory equipment and devices needing calibration and recalibration are numerous and
varied. All equipment will have verifiable calibration documentation maintained and available
for inspection in the laboratory. Laboratory standards will be checked prior to use to verify that
the concentrations are those which are prescribed for the analytical method.

All calibration procedures used in the field or laboratory will meet or exceed the calibration
frequencies published in the test methods used for this project. Additional calibration
procedures may be conducted if laboratory personnel determine additional calibration is
warranted as beneficial to this project.
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Section B8: Inspection/Acceptance Requirements for Supplies and Consumables

All supplies and consumables received by the TIAER laboratory are inspected upon receipt for
damage, missing parts, expiration date, and storage and handling requirements. Labels on
reagents, chemicals, and standards are examined to ensure they are of appropriate quality,
initialed by staff member and marked with receipt date. Volumetric glassware is inspected to
ensure class "A" classification, where required. TIAER's Standard Operating Procedure-Q-102
Material Acceptance Criteria details these procedures.
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Section B9: Data Acquisition Requirements (Non-Direct Measurements)

Water quality determinations at sampling sites will be based entirely on data collected during the
time-frame of this monitoring program. No other databases or literature files (other than site
histories and weather data) will be utilized to evaluate the water quality at sampling sites.
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Section C1: Assessments and Response Actions

The commitment to use approved equipment and methods when obtaining environmental samples
and producing field or laboratory measurement must involve periodic verification that designated
equipment and methods are utilized and that they are being employed correctly. This verification
constitutes the annual field performance audit. Field investigators will be observed during actual
field operations to verify that equipment and procedures are properly applied.

All laboratory samples will have the precision and accuracy of data determined on the particular
day that the data were generated. Depending on the analysis, certain methodologies require that
water blanks, standards, and reagent blanks be analyzed to verify that no instrument or
contamination problem will affect data quality. '

To minimize downtime of all measurement systems, all field measurement and sampling
equipment, in addition to all laboratory equipment, will be maintained in good working condition.
Also, backup equipment or common spare parts will be made available if any piece of equipment
fails during use so that repairs or replacement can be made quickly, allowing measurement tasks
to be resumed. o

Data collection and analytical results will be reviewed semi-annually by the Project Manager to
ensure that the data collection program is obtaining results sufficient to meet project objectives.
During this semi-annual review, any necessary modification to the data collection efforts will be
implemented to improve the integrity, validity and usefulness of the data.
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Section C2: Reports to Management

‘Quarterly reports, as discussed in Section A10 and according with the schedule in Table A6-1,

will be submitted by TIAER to NRCS.

The field measurement and sampling for the project will be done according to the approved
workplan. The Laboratory Manager will report on the proper implementation of the procedures
outlined in this QAPP and thereby on the status of the data quality. The Quality Assurance
Manager will be informed by the Project Manager of any quality assurance problems encountered
and solutions adopted through the use of CARs.

The main QA report for this program will be an annual quality assurance report prepared by
TIAER. The report will contain a quality assurance section to address the accuracy, precision and
completeness of the measurement data. It will also discuss any problems encountered and
solutions made. This QA report is the responsibility of the Laboratory Manager with assistance,
if required, from the Quality Assurance Manager and Project Manager.

A data analysis report will be prepared after data gathering and analysis have been completed.
This report will include results of chemical, biological and physical measurements taken
throughout the project, average concentrations at each site and estimates of load reductions. A
draft report will be given to NRCS for review; the final report will incorporate necessary
revisions.
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Section D1: Data Review, Validation, and Verification Requirements

The Project Manager, Laboratory Manager, and monitoring team personnel will be responsible
for reviewing, validating and verifying the measurement and sample data and the routine
assessment of measurement procedures for precision and accuracy.

Whenever the procedures and guidelines established in this QAPP fail to meet the specified levels

of data quality, corrective actions in the form of CARs will be required. Corrective action may

be initiated by any staff member, including the Quality Assurance Manager, if variances from

proper protocol are noted. The responsibility to see that corrective actions are made will be the-
responsibility of the TIAER Project Manager or Laboratory Manager. Each manager may also

initiate corrective action on his own initiative, if situations arise that require immediate attention.

Documentation of any corrective action procedures will be provided by the appropriate manager,

along with the results of the implemented changes through the use of CARs.
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Section D3: Reconciliation with Data Quality Objectives

Data completeness in this project will be relative to the number of samples taken from sites which
meet the sampling criteria and from the number of bi-weekly sampling events. Accidents in

handling, shipping and laboratory analysis may also reduce the completeness of the sampling
program. It will be the goal of this project to achieve 90 percent completeness.

Representativeness and comparability of data, while unique to each individual collection site,-is
the responsibility of the TIAER Project Manager. By following the guidelines described in this
QAPP, and through careful sampling design, the data collected in this project will be
representative of the actual field conditions and comparable to similar applications.
Representativeness and comparability of laboratory analyses will be the responsibility of the
Laboratory Manager.

The TIAER Project Manager will review the final data to ensure that it meets the requirements
as described in this QAPP. .
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Appendix A Corrective Action Report



Corrective Action Report

SOP-Q-105-1
CAR #:
Date: Area/Location:
Reported by: Activity:

State the nature of the problem, nonconformance or out-of-control situation:

Possible causes:

Recommended Corrective Actions:

CAR routed to:
Received by:

Corrective Actions taken:

Has problem been corrected?: YES NO

Immediate Supervisor:

Program Manager:

Quality Assurance Officer:

SOP-Q-105-1
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OPERATION AND MAINTENANCE AGREEMENT AND PLAN

WASTE MANAGEMENT SYSTEM
Constructed Wetland Demonstration Project
Lloyd and Gloria O'Bryan Dairy

Erath County, Texas

Operation and maintenance of this system will be the responsibility of the landowner,
and subject to periodic inspection and review by the Texas State Soil and Water
Conservation Board(TSSWCB). A copy of the operation and maintenance agreement

and plan follows:



OPERATION AND MAINTENANCE AGREEMENT

THIS AGREEMENT made on the day of , 1995, is among the Texas
State Soil and Water Conservation Board, State of Texas, called the TSSWCB; the
Natoral Resources Conservation Service, United States Department of Agriculture,
called the NRCS; and the following individuals referred to as the Owners:

Lloyd and Gloria O'Bryan
Rt 1, Box 22
Dublin, Texas 76446

The Owners, TSSWCB, and NRCS agree to carry out the terms of this agreement for
the operation and maintenance of the practices installed under the O'Bryan Dairy Waste
Management System, Constructed Wetland Demonstration Project, Erath County,
Texas.

The practices covered by this agreement are identified as follows:

. 'Waste Management System Component Practices

I. GENERAL
A. The Owners will:

1. Be responsible for operating and performing or having performed all needed
maintenance of practices, as determined by either TSSWCB or the Owner, without cost
to TSSWCB or NRCS.

2. Obtain prior TSSWCB approval of all plans, designs, and specifications for
maintenance work deviating from the O&M plan and of plans and specifications for any
alteration to the structural practices.

3. Be responsible for the replacement of parts or portions of the practices which
have a physical life of less duration than the evaluated life of the practice.

4. Prohibit the installation of any structure or facility that will interfere with the

operation of maintenance of the practices.

5. Notify TSSWCB of any agreement to be entered into with other parties for the
operation or maintenance of all or any part of the project practice, and provide
TSSWCB with a copy of the agreement after it has been signed by the Owners and the
other party.

6. Comply with the PROPERTY MANAGEMENT STANDARDS set forth in 7
CFR 3015.160-3015-175, and all applicable Federal, State and local laws.

7. Provide TSSWCB personnel the right of free access to the project practice at
any reasonable time for the purpose of carrying out terms of the agreement.

B. TSSWCB and NRCS will upon request of the Owners and to the extent that its
resources permit, provide consultive assistance in the operation, maintenance, and
replacement practices. -
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II. Qperation and Maintenance Plan (O&M Plan)

An O&M plan for each practice included in this agreement is attached to and
becomes a part of this agreement.

II. Inspection and Reports
A. The Owners will inspect the practices as specified in the O&M plan.

B. TSSWCB or State land-administering agency may inspect the practices at any
reasonable time during the period covered by this agreement. At the discretion of
the Executive Director, TSSWCB personnel may assist the Owner in inspection. At the
discretion of the State Conservationist, NRCS personnel, at the request of the
Owners, may assist the Owners in inspection.

C. A written report will be made of each inspection and provided to others as '
outlined in the O&M plan.

IV. Time and Responsibility

The Owners' responsibility for operation and maintenance begins when a practice is
partially installed or completed and accepted by the Owner or is determined complete
by NRCS. This responsibility shall continue for a period of 10 years from the
completion of construction. This does not relieve the Owners' Liability, which
continues throughout the life of the measure or until the measure is modified to remove
potential Ioss of life or property. '

V. Records

The Owners will maintain in a centralized location a record of all inspections and
significant actions taken, cost of performance, and completion date with respect to
operation and maintenance. TSSWCB may inspect these records at any reasonable time
during the term of the agreement. :



Name of Owners:

This action was authorized at a meeting with the owners named immediately above on

(date), at (location).
Witness: : Iiﬂe
‘ TEXAS STATE SOIL AND UNITED STATES DEPARTMENT OF
. ~ WATER CONSERVATION BOARD AGRICULTURE, NATURAL
—J - RESOURCES CONSERVATION
: | SERVICE
"1 " By: By:
- Title: Title:

Date: Date:
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OPERATION AND MAINTENANCE PLAN

A written inspecton report will be completed by the Owners at least annually, The
Owners will maintain in a centralized location a record of all such inspections and
significant actions taken, cost of performance, and completion date with respect to
operation and maintenance. A copy of each report should be furnished to the TSSWCB
after completion.

The following items of operation and maintenance are to receive attention in addition to
those required by the operation and maintenance agreement:

A.. Inspection Plan:

1. Carefully inspect the entire system immediately afier the first storm producing
significant runoff. _

2. Lagoon, Constructed Wetland, and Waste Storage Pond: Inspect at least annually
and after unusual storm events. Inspect for abnormal cracking(longitudinal and
transverse) on crown, berms and slopes; for excessive or irregular settlements; or
"slippage™ of slopes. Vegetation will be maintained on all structures to prevent erosion.
Weeds and woody vegetation will be controlled. All woody vegetation will be )
removed from the inside slopes of the structures at least anmually. The water level in
the waste storage pond will be maintained below the 25 year 24 hour storm runoff
marker within 21 days after a runoff event. Every 3 to 5 years or as needed the lagoon
should be dewatered and sludge removed by agitation and pumping. Storage levels in
the wetland cells and waste storage pond should be monitored. If storage is
significantly decreased by sediment or solids deposition the structures should be cleaned
out. The Liner or lack of hydrologic connection must be maintained in each structure.
Woody vegetation will not be allowed to grow within a distance that might cause liner
damage due to tree root penetration. No animals or construction activity which, in the
opinion of the professional supplying the liner certification, could potentially damage
the liner, will be allowed in the pool area of any of the structures after certification. If
there is mechanical or structural damage to the liner after certification(i.e., cleanout
activities ), it will be evaluated by an NRCS Engineer, Professional Engineer, or
groundwater scientist within 30 days of damage. Liner maintenance, or corrective
action and recertification, if necessary, will be obtained and action recorded. If the
emergency spillway functions on the waste storage pond it will be inspected for damage
and repaired as needed. Inspect the downstream slopes and area immediately
downstream of embankments for evidence of seepage. Neither the wetland cells or the
Lagoon are equipped with an emergency spillway. Inspect the lagoon and wetland
embankments for signs of overtopping and excessive erosion.

3. Waterways 1, 2, 3, 4, and 5: Inspect for any buildup of manure or sediment. Check
for trails ,road traffic, etc. that is limiting capacity. Inspect for excessive erosion of the
channel bottom and side slopes; for undesirable vegetative or woody growth. Check
for adequacy of protective vegetative cover. Waterways 2 and 3 should be kept mowed
to maintain design capacity. These waterways have flatter grades which will tend to
silt up if vegetation is too dense.

4. Concrete chute to convey rainfall runoff into waste storage pond and concrete slope
drain outlet to convey drainage from the wetland cells and lagoon into the waste storage
pord: Inspect for differential settlement; abnormal cracking, concrete and foundation
movement. erosion and undermining of cutoff walls; or deterioration of concrete.
Document any maintenance needed.



5. Fresh water and waste water delivery pipelines and underground outlets: Inspect to
determine that all valves, air vents, floats, risers, screens, pressure relief valves,
orifices, and open inlets and outlets are operational, free from leaks, and obstruction.
Check the pipelines for leaks or obstructions. Look for accumulations of solids in the
delivery lines. Utilize cleanouts as necessary to remove clogs. Inspect drainage pipes
installed through lagoon wetland cell and waste storage pond embankments for
deterioration; displacement (lateral and vertical), and for secpage escape at downstream
slope interface. Inspect underground outlets for breakage or deterioration; deterioration
of coatings or materials; and the vertical inlet for accumulations of debris.

6. Flush Tank(10,000 gal flush tank equipped with 12" hooded flush valve): Inspect
the flush tank to insure that solids have not significantly reduced storage capacity.
Clean out tank as necessary, Insure that all inlet and outlet valves, float controllers,
and water level indicators are operational and free from obstruction. '

7. Flushed milking parlor and drip shed (existing):Inspect for signs of overtopping of
waste transfer pipeline inlet. Determine if positive drainage is being maintained.
Document any needed maintenance.

8. Flushed feedlane: Inspect for differential settlement; excessive cracking, concrete
and foundation movement. Determine if positive drainage is being maintained. Check
for solids buildup which would indicate changes in flush volume or timing are needed.

t secured steel tubing safety gate, installed to prevent vehicle and cattle access to
the flush gutter, for deterioration or damage. Repair or replace gate, as necessary.

9. A roof will be placed over the flushed feedlane to exclude rainfall runoff from the
settling basin and lagoon. This structure will also provide some shelter for cattle
during wet or hot weather. Inspect this structure to insure structural stability and
positive drainage away from the feedlane. Document any needed maintenance.

10. Combined flush gutter and catch basin: Inspect system operation to check for
signs of overtopping. If overtopping is evident adjust flush volume or duration. This
structure may require periodic manual removal of solid waste accumulations. The
waste material removed should be stored in such a way that rainfall runoff will enter
the confinement system. Document any maintenance needed.

11. Concrete Settling Basin/Drying tank: Inspect for differential settlement; excessive
cracking, concrete and foundation movement. Clean solid material from underground
outlet riser and slotted wood screen as needed to insure proper drainage of the seitling
basin. Solids collected and stockpiled from the settling basin should be land applied or
stockpiled in an are which drains into the confinement system.

12. Constructed Wetland: The vegetation in the constructed wetland will be inspected
for plant population and vigor. Results of water quality tests conducted by Texas
Institute for Applied Environmental Research(TIAER) will be available on both inflow
and outflow from the wetland cells. If nitrogen levels appear to be impacting plant
vigor, or inadequate wastewater is available to produce inflow, the freshwater inflow

pipeline will be used to provide water for dilution of waste water or to supplement
waste water supply. Inspect Inlet mixing Tanks for signs of deterioration.

13. Recycle and irtigation pumps: Determine if pumps, water level pump controllers
and signal wires, are in operating condition. Check electrical control panels to insure it
is enclosed and free from trash.

-



14. Irrigation system: Inspect the system to insure it is operational. Check for leaky
joints, worn or stopped l.ftfp nozzles, and stuck sprinkler heads. Examine system during
operation to insure runoff is not resulting from irrigation application. Grease and lube
system according to manufacturer recomrmendations, if applicabie. Prain and properly
secure system during winter months or during extensive periods of non-use.

15. Fencing to exclude livestock from the RCS: Inspect for evidence of livestock in
the excluded area. Inspect the condition of the fence to determine if it will exclude
livestock. Document needed maintenance.

16. Vegetation of disturbed construction area: Check all areas where vegetation was
planted or is required in the Conservation Plan of Operation. Determine if the cover is
meeting the intended purpose and providing erosion control. Document if the cover
nesds maintenance(fertilization, weed control, or re-establishment). .

17. Fencing - new pen fencing: (Not part of Contract): Inspect the condition of the
pen fence to determine if it will contain livestock. Document needed maintenance.

18. Vegetation - grass planting on waste utilization areas (Not part of Contract):
Check all areas where vegetation was planted to provide waste utilization areas.
Determine if the vegetation is serving the intended purpose and document if the cover
requires maintenance(fertilization, weed control, or re-establishment.)

19. Construction of waterway on property to control rainfall runoff outside the
immediate area of the dairy to meet needs of Total Water Quality Management Plan
(Not part of Contract): Inspect for excessive deposits of sedimentation; eroded areas;
condition of vegetative cover, and need for weed control or fertilization.

B. Maintenance Plan:

On all structures remove debris and trash; maintain coatings; tighten loose attachment
bolts; replace excessively deteriorated parts, surfaces or coatings; remove undesirable
vegetative growth; restore excessively eroded slopes and channel bottoms and control
grade; maintain protective vegetative cover by weed control and fertilization, remove
excessive vegetation by mowing or shredding.

On concrete structures: repair eroded or undermined areas around the cutoff walls;
repair deteriorated concrete surfaces.

Prepared by:

Jerry D. Walker, P.E.
Water Management Engineer
NRCS, Temple, Texas
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Texas Institute for Applied Environmental Research 1 1

31 July, 1997

Mr. Jerry Walker

USDA Natural Resources Conservation Service
101 S. Main

Temple, Texas 76501-7682

RE: - Quarterly Progress Report for Section 319 NRCS Wetiands Project
" TInteragéncy Contract 95-13
Agreement Number 68-7442-5-249

Dear Mr. Walker:

This quarterly report includes activities through July 31, 1996 for the above referenced project. All
activities are associated with Task 2.5 of Program Element 2, Wetlands Sampling and Monitoring.

+  April 24, 1997: Initial sampling event after establishment of wetland plants. Samples of waier
from lagoon, storage pond, and wetland cells were collected.

« May 7, 1997: Water samples from project sites were collected. It should be noted, however, that
no inflow nor outflow was observed through the wetland cells.

+ May 21, 1997: System drain lines had been clogged for several days before scheduled sampling.
Although flow had resumed shortly prior to sampling, samples from the lagoon only were
obtained for analysis.

* OnJune 5, 1997, the entire sampling routine was pcrforméd.

+ . Due to project complications, bi-weekly sampling was not performed June 19, July 3, nor July
17.

» On July 24, 1997, the entire sampling routine was performed.
Laboratory analytical procedures are performed after the samples are returned to TIAER. Note:

Analysis of July 24 samples are not complete at the time of this report. Data collected prior to the
July 24th sampling event are presented in an enclosed chart.

Tarleton State University » Box T0410, Tudeton Station * Stephenville, Texas 76402 « (817) 968-9567 = FAX (817) 968-9568



Jerry Walker
31 July, 1997
Page Two

If you have any question regarding this progress report, please contact me at (817) 968-9548 or Larry
Hauck at (817) 968-9561.

Best regards,

Nan O;stca;lg

TIAER Project Manager

xc: L.M. Hauck, B. Spoonts

Enclosures
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DATA FROM THE O'BRYAN WETLANDS
April 24, 1897 Sampling Data
LAGOON WETLAND CELLS STORAGE
CONSTITUENT Inflow tnflow between Outflow POND
NO2-N Cell Pair #1 0.008; - 0.010 0.008] North & South sites
mg/i Cell Pair #2 0.013| - 0.010 0.007 0.015
Cell Pair #3.. 0007 - 0.005 0.002 0:.012
Cell Pair #4 0.007| - 0.015 0.006
0.014 Avg 0.009 0.010 0.006] Avg 0.014
NO3 Cell Pair #1 0.26| - 0.24 0.20
mg/L Cell Pair #2 0.25| - 0.28 0.26 0.16
Cell Pair #3 0.36| - 0.13 0.10 0.16
Cell Palr #4 027 - 0.24 0.20
0.27 Avg 0.29 0.22 0.19] Avg 0.16
OP0O4 Cell Pair #1 10.20f - 5.64 3.44
mg/L Cell Pair #2 8.67| - 6.91 5.15 0.57
Cell Palr #3 863 - 3.66 2.73 0.27
Cell Pair #4 740 - 9.73 2.95
9.29 Avg B8.73 6.49 3.57| Avg 0.42
TP Cell Pair #1 417 - 369 324
mg/L Cell Pair #2 404 - 417 27.0 16.4
Cell Pair #3 419 - 21.2 154 18.1
Cell Pair #4 419 - 411 257
39.3 Avg 41.5 35.2 251} Avg 17.3
NH3 Cell Pair #1 303 - 15.1 10.5
mgfL Cell Pair #2 266 - 16.1 9.7 6.3
Cell Pair #3 347 - 4.5 0.7 58
Cell Pair #4 304 - 19.6 10.0
38.9 Avg 304 13.8 7.7} Avg 6.1
TKN Cell Pair #1 143{ - 112 103
ma/L Cell Pair #2 137] - 131 63 46
Cell Pair #3 160| - 82 54 45
Cell Pair #4 158| - 129 78
156 Avg 150 113 78] Avg 46
TSS Cell Pair #1 181 - 294 259
Cell Pair #2 267 - 376 154 119
Cell Pair #3 373 - 260 296 92
Cell Pair #4 120 - 154 266
660 Avg 235 27 244 Avg 106
coD Cell Pair #1 1510 - 1280 1110
mg/l Cell Pair #2 1460 - 1510 930 627
Cell Pair #3 1560 - 858 825 605
Cell Pair #4 1640 - 1220 1120
1690 Avg 1543 1217 1011] Avg 616
F Cofi Cell Pair #1 108,000} - NA 9,600
estimates Cell Pair #2 64,000 - NA 4,930 NA
Cell Pair #3 143,000] - NA 220 NA
Cell Pair#4 | 230,000| - NA 3,200
NA Avg 136250 - NA 4488 Awg
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DATA FROM THE O'BRYAN WETLANDS
May 7, 1997 Sampling Data
|
LAGOON .. |WETLAND CELLS STORAGE
PARAMETER Inflow Inflow between Qutflow POND
NO2-N Cell Pair #1 <0.005| - <(.005| - <0.005 North & South sltes
mg/L Cell Pair #2 <0005 - <0.005( - 0.008 N. 0.013
Cell Pair #3 <0005 - <0005 - <0.005 S. 0.016
i.agoon Cell Pair #4 <0,005| - <0.005| - <0.005
0.010 Avg <0.005 <0.005 >.0002 Avg. 0.015
NO3 Cell Pair #1 0.18| - 0.03] - 0.02
mg/L Cell Pair #2 0.07| - 0.04] - 0.05 N. g.12
Cell Pair #3 0.12| - 0.05 - 0.03 S. 0.18
Lagaon Cell Pair #4 0.44| - 011 - 0.07
0.19 Avg 0.20 0.06 0.04 Avg. 0.15
OPO4 Cell Pair #1 9.09! - 10.20{ - 12.20
mg/L Cell Palr #2 - - 11.00| - 11.40 N. 373
Cell Pair #3 B.76] - 7.14] - 11.00 S. 2.60
Lagoon Cell Pair #4 13.30) - 14.60| - 10.10
54.40 Avg 8.04 10.81 11.18 Avg. 317
P Cell Pair #1 28.21 - 225 - 24.0
mg/L Cell Pair ##2 25.01 - 225 - 207 N. 284
Cell Pair #3 282 - 196, - 158 S. 245
Lagoon Cell Pair #4 422 - 359] - 317
124.0 Avg 309 251 231 Avg. 26.5
NH3 Cell Pair #1 17.8| - 7.6 - 9.2
mg/L Cell Pair #2 25| - w7 - 54 N. 7.2
Cell Pair #3 10.2| - 06| - 25 S. 7.4
Lagoon Cell Pair #4 364 - 175 - 4.1
73.8 Avg 16.7 6.7 5.3 Avg. 7.2
TKN Cell Pair #1 92 - 74, - 76
mg/L Cell Pair #2 53 - 49 - 61 . 45
Cell Pair #3 770 - 50| - 26 S. 41
Lagoon Celt Pair #4 158 - a7} - 77
315 Avg a5 €8 60 Avg. 43
TSS Cell Pair #1 130| - 225 - 378
Cell Pair #2 156 - o8l - 120 N. 176
Cell Pair #3 308{ - 273 - <10 S. 106
Lagoon Cell Pair #4 120 - 154 - 266
388 Avg 179 188 209 Avg. 141
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LAGOON WETLAND CELLS STORAGE
PARAMETER Inflow inflow between Qutflow POND
.COD Cell Pair #1 1180 - 1510 - 1070
mg/i Cell Pair #2 g70| - 805 - 980 N. 665
Cell Pair #3 1050 - 800 - 435 S. 640
Lagoon Cell Pair #4 1470 - ag0 - 1100
1640 Avg 1148 779 896 Avg. 653
F Coli Cell Pair #1 g,190| - 117 - 639
estimates Cell Pair #2 - - - - - N. 8,290
Cell Pair #3 2,700 - - - - S. 12,600
Lagoon Celi Pair #4 | 210,000 - - - - .
>600,000 Avg 73963| - - Avg.| 10445
Temp*C Lagoon STORAGE POND
20.5] |Field parameters not measured in wetland cells 215
due to low volume and no inflow/outflow.
Cond* 2580 1463
umhos/ cm
pH* 8.04 8.21
[ Do* 0.65 1.01
mg/l.

Page 2
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DATA FROM THE O'BRYAN WETLANDS

21-May-97{Sampling Data o
estimated
NO2 NO3 OPO4 TP NH3 TKN TSS CcOob F Coli.
colonies/
Site mg/L mg/l mg/l| mg/L mg/i. ma/L mg/L mg/l| 100 mLi
L.agoon: 0.030 0.37] 14.70 93.9 514 798 1225 - >600,000
(inflow)

Page 1
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DATA FROM THE O'BRYAN WETLANDS
JUNE 5, 1997 SAMPLING DATA
LAGOON WETLAND CELLS STORAGE
CONSTITUENT|  Inflow “ Inflow between Qutflow POND
Cell Pair #1 0.018| - 0.014 0.016 North & South sites
NO2-N Cell Pair #2 0.020{ - 0.012 0.013 N 6.030
mg/L Cell Pair #3 0.020| - 0.019 0.018 S 0.030
Cell Pair #4 0.020] - 0.020 0.015
0.030 Avg 0.020 0.016 0.016  Avg 0.030
Cell Pair #1 0.21] - 0.05 0.07
NO3 Cell Pair #2 0.17: - 0.13 0.03 N 0.28
mg/L Cell Pair #3 022 - 0.11 0.03 s 0.10
Cell Pair #4 0.2 - 0.07 0.03
0.23 Avg 0.18 0.09 0.04 Avg 0.19
Cell Pair #1 7.79 - 4.30 6.06
OPO4 Cell Pair #2 1250 - 4.74 3.19 N 6.52
mg/L Cell Pair #3 12.50} - 13.00 11.30 S 6.23
Cell Pair #4 12.30{ - 4.93 522
13.60 Avg 11.27 6.74 6.44 Avg 6.38
Cell Pair #1 462 - 28.1 30.9
TP Cell Pair #2 4586 - 23.0 16.1 N 14.2
mg/L Cell Pair #3 43.8| - 46.4 25.6 S 15.6
Cell Pair #4 49.3| - 27.7 256
61.3 Avg 46.2 31.3 246 Avg 14.9
Cell Pair #1 348! - 38 0.7
NH3 Cell Pair #2 417} - 6.4 0.3 N 34
mglfl. Cell Pair #3 40.8| - 217 36 S 3.5
Cell Pair #4 42 0| - 6.2 0.2
- Avg 39.8 9.5 1.2 Avg 34
Cell Pair #1 169| - 68 82
TKN Cell Pair #2 155| - 85 52 N 35
mg/L Cell Pair #3 147| - 154 36 S 37
Cell Pair #4 143! - 75 38
298 Avg 154 95 52 Avg 36
Cell Pair #1 353| - 516 516
TSS Cell Pair #2 240| - 520 360 N 66
mg/L Cell Pair #3 373} - 380 104 s 88
Cell Pair#4 373 - 192 360
4130 Avg 335 402 335 Avg 7

Page 1




JUNSDATA
LAGOON WETLAND CELLS STORAGE
CONSTITUENT Inflow Inflow between Qutflow POND
Cell Pair #1 est. 1540( - | st. 1130 1080
" COD Cell Pair #2 | est. 1480| - | st 1090 est. 96 N 47
mg/L Cell Pair #3 | est. 1480| - | est. 880 40 S 51
Cell Pair #4 | est. 1420| - | st. 1080 70
est. 2057 Avg - - 298 Avg 49
Cell Pair #1 124,000 - 720 986
F Coli Cell Pair #2 141,000 - 80 18 N 991
estimates Cell Pair #3 148,000| - 8,090 2,000 S 1,440
Cell Pair #4 1,390| - 802 360
>600,000 Avg 103,598 2426 841 Avg 1216
Cefll Pair #1 251} - 24.6 23.4
temp Cell Pair #2 257| - 237 24.3 N 27.2
Cell Pair #3 231 - 24.0 223 b3 275
Cell Pair #4 248 - 236 26.6
26.8 Avg 24.7 24.0 24.2 Avg 27.4
Cell Pair #1 2290| - 1815 1675
cond Cell Pair #2 2140| - 1915 1468 N 1379
Cell Pair #3 2495| - 1710 1447 S 1395
Cell Pair #4 2355| - 2165 14860
2510 Avg 2320 1926 1513 Avg 1387
Cell Pair #1 7.7 - 8.1 8.1
pH Cell Pair #2 B8.0| - 8.0 86 N 8.7
Cell Pair #3 7.3| - 7.7 7.2 s 8.7
Cell Pair #4 7.5 - 8.5 8.2
7.6 Avg 7.6 81 8.0 Avg 8.7]
Cell Pair #1 0.48| - 2.15 0.57
Do Cel! Pair #2 217| - 0.89 8.14 N 7.32
Cell Pair #3 0.11| - 0.17 0.45 S 9.18
Cell Pair #4 0.05| - 0.52 7.55
0.15 Avg 0.70 0.93 4147 Avg 8.25

Page 2
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Texas Insfitute for Applied Environmental Research _l i_ ™ < ']

) MEMORANDUM

DATE: December4, 1998
TO: Justin Hester, TSSWCB
FROM: Nancy Easterling

RE: O'Bryan Dairy Final Quarterly Report

Justin,
I’m sending the final quarterly report from the O’Bryan Dairy Wetland Project.
Hopefully, this will help with the continuation of the project.

ord fic
&

RECEVED

| . DEC - 9 19 /

e

. Tarleton State University - Box TO410, Tarleton Station - Stephenville, Texas 76402 - (254) 968-9567 - FAX (254) 968-9790



TIRER
s Institute for Applied Environmental Research | -‘

November 4, 1997

Mr. Jerry Walker

USDA Natural Resources Conservation Setvice
101 S. Mdin

Temple, Texas 76501-7682

Subject: Final Quarterly Report for Section 319 NRCS Wetlands Project
Interagency Contract 95-13
Agreement Number 68-7442-5-249

Dear Mr. Walker:

This quarterly report includes activities through September 30, 1997 for the above referenced
project. Al activities are associated with Task 2.5 of Program Element 2, Wetlands Sampling and
Monitoring.

o July 24, 1997: The milking herd had been sold on July 18, but Mr. O’Bryan was continuing to
fiush the paror fo keep the system functioning. The primary celis all received inflow but only
the top two secondary cells had outflow. The formerly ubiquitous duckweed was iargely
gone from the first two primary cells. but was still plentiful in the second and third secondary
cells. Water in the storage pond was fairty dark and bubbling, but due to miscommunication
between samplers, the nuident sample from the pond was not collected.

o August 7, 1997: All cells were receiving inflow. The fourth cell had less inflow than the other
cells and was the only cell with no outflow. The lower fwo cells contained more plants and
less water than the upper two cells.  Water samples from project sites were collected during
a fairly hard rain. For this reason, only two dliquots and one Hydrolab reading were taken per
site and only one velocity measurement was taken at the inflow of each primary celis. The
heavy rain likely caused increased outflow measurements.

«  August 20, 1997; Al cells received inflow. Flow was exiting from the top three cells, but not
from the fourth. Duckweed had returmed to the first primary cell, but not the second. Again,
the lower two celis contained more plants and less water than the upper two cells.

« September 3, 1997: Flow was measured going into the cells, but no flow was exiting the cells.
The sampling routine was performed for information purposes.

« September 18, 1997: No flow was observable into or out of the cells. Samples were taken
from the lagoon, storage pond, primary cells #1 and #2 {inflow), and secondary cell #2
outflow for information purposes. No standing water was observed in the third nor fourth
cells, although the plants were ubiquitous.

« September 30, 1997: No flow was observable into or out of the cells. Samples were taken
from the lagoon, storage pond, primary cells #1 and #2 (inflow) for information purposes.

Because conditions at the wetlands site were changing and water was not always flowing, |

checked with Gene Lindemann to ask whether we should continue gathering dafa info the
latter part of September and he indicated that he would like as much data as possible.

Tarleton Stote University * Box T0410, Tarleton Station * Stephenville, Texas 76402 « (254) 968-9567 « FAX (254) 968-9568



Mr. Jemry Walker
November 4, 1997
Page 2

Water quality data associated with each site during each sampling event for this quarter are
attached. In addition, inflow and outflow data for the cells for all project sampling events are
included on one sheet. Data from sampling prior to July 24, 1997 were included in previous
quartetly reports.

| will be sending a diskette with the data from the entire sampling period fo you soon. It will be in
Excel, version 7.0 for Windows 95. If you would like me fo save it in a different format, or if you
have any question regarding this progress report, please contact me or Lamy Hauck at (254) 768-
9567.

Best regards,

TIAER Special Projects Coordinator
Enclosures

cc: L.M. Hauck, B. Spoonts



July24data

DATA FROM THE O'BRYAN WETLANDS
- |JULY 24, 1997 SAMPLING DATA
LAGOON WETLAND CELLS STORAGE
CONSTITUENT| inflow Inflow] |between| |Outflow | POND
Cell Pair #1 0.003 0.003| 0.003 North & South sites
NO2-N Cell Pair #2 0.008} 0.003 0.003
mg/L Cell Pair #3 0.020 0.003 0.015
Lagoon Cell Pair #4 0.011 No outflow No nutrient
0.003 Avg c.011 0.003 0.007 sample
Cell Pair #1 0.01 0.02 0.02
NO3 Cell Pair #2 0.01 0.01 0.02
mg/L Cell Pair #3 0.03 0.07 0.08
Lagoon Cell Pair #4 0.08 No outfiow
0.02 Avg 0.03 0.03 0.04
Cell Pair #1 0.91 575 9.34
OPO4 Cell Pair #2 1.67 7.63 8.39
mg/L Cell Pair #3 7.33 14.90 14.10
Lagoon Cell Pair #4 2.46 No outflow
13.4 Avg 3.09 9.43 10.61
Cell Pair #1 29.4 20.5 17.1
™ Cell Pair #2 31.0 227 18.3
ma/l. Cell Pair #3 414 34.9 229
Lagoon Cell Pair #4 290 No outilow
358 Avg 327 26.0 194
. Cell Pair #1 36.00 7.10 8.74
NH3 Cell Pair #2 37.60 17.20 5.00
mg/l Cell Pair #3 30.90 3540 10.30
Lagoon Cell Pair #4 38.80 No outflow
48.90 Avg 35.83 19.90 8.01
Cell Pair #1 1110 80.0 43.5
TKN Cell Pair #2 111.0 795 34.8
mgfL Celi Pair #3 135.0 105.0 34.8
Lagoon Cell Pair #4 114.0 No outfiow
1260 Avg 1178 88.2 37.7




July24data 2
Cell Pair #1 222 454 144
TSS Cell Pair #2 288 528 216
mg/L Cell Pair #3 372 310 o8
Lageoon Cell Pair#4 206 No outfiow
194 Avg 272 431 153
Cell Pair #1 913 1100 616
COD Cell Pair #2 1020 836 638
mg/L Cell Pair #3 935 715 572
Lagoon Cell Pair #4 057 No outfiow
1040 Avg 956 B84 609
Cell Pair #1 est 10,300 est 300 est 455
F Coti Cell Pair #2 32,000 est 1000 2000 N <2000
estimates Cell Pair #3 est 37,000 est 9000 est 800 S est 100
Lagoon Cell Pair #4 37,000 No outflow
220,000 Avg est 29,075 est 3433‘ 1 est 1118 Avg est 900
Note: Strong interference by yellow colonies. Actual fecals counts could be higher.
Cell Pair #1 27.10 2710 25.80
temp Cell Pair #2 27.06 26.50 24.40 N 28.38
Centigrade Cell Pair #3 26.70 24.80 23.80 s 28.89
Lagoon Cell Pair #4 27.40 No outflow
27.70 Avg 27.07 26.13 24.67 Avg 28.64
Cell Pair #1 2565 2510 2575
cond Cell Pair #2 2530 2615 2450 N 1421
uS/cm Cell Pair #3 2640 2485 2020 S 1476
Lagoon Cell Pair #4 2620 No outfiow
2640 Avg 2589 2537 2348 Avg 1449
Cell Pair #1 7.86 832 8.28
pH Cell Pair #2 B.O7 8.00 7.71 N 8.93
Cell Pair #3 7.62 7.42 7.33 S 8.82
Lagoon Cell Pair #4 7.69 No outflow
7.53 Avg 7.81 7.91 7.77 Avy 8.88
Cell Pair #1 . * .
DO Cell Pair #2 * 0.36 0.24 N 0.27
mg/L Cell Pair #3 0.53 0.30 0.33 S 0.26
Lagoon Cell Pair#4 0.86 No outflow
0.08 Avg 0.70 0.33 0.29 Avg 0.27
* Reading was off scale for af least one measurement
| || |

Note: In-situ data (temperature, conductivity, pH, and DO) in table are the average of two measurements.

Water quality parameters in cells are the result of three composited samples.

Lagoon and storage pond measurements result from one sample only.




Aug7data

" . [DATAFROM THE O'BRYAN WETLANDS
" AUGUST 7, 1997 SAMPLING DATA
LAGOON WETLAND CELLS STORAGE
CONSTITUENT Inflow Inflow between Qutflow POND
Cell Pair #1 0.019] - 0.014§ - 0.016 South slte only
NO2-N Celi Palr #2 0.020} - 0.009| - 0.010
mg/L Cell Pair #3 0.017} - 0.017| - 0.020
Cell Pair #4 0.013} - 0.011} - 0.018
0.040 Avyg 0.017 0.013 0.016 S 0.015
Cell Pair #1 0.03| - 0.04| - 0.06
NO3 Cell Pair #2 0.06| - 0.03§ - 0.07
mg/L Celi Pair #3 0.05} - 0.05| - 0.56
Cell Pair #4 0.42] - 0.25| - 0.46
0.74 Avyg 0.14 0.09 0.29 S 0.14
Celt Pair #1 6.58] - 8.76| - 9.28
OPO4 Cell Pair #2 564| - 7.47| - 478
mg/L Cell Pair #3 6.59| - 11.50| - 9.9
Cell Pair #4 6.40| - 11.00| - 9.91
10.00 Avg 6.31 9.61 8.47 s 8.41
Cell Pair #1 274| - 20.0]| - 16.0
TP Cell Pair #2 36.5] - 19.3] - 10.3
mgft. Cell Pair #3 26.0| - 18.4| - 13.4
Cell Pair #4 304| - 218] - 13.6
16.3 Avg 30.1 19.9 13.3 S 17
Cell Pair #1 4230 - 9.85| - 4.01
NH3 Cell Pair #2 39.50| - 11.90§ - 0.51
mg/L Cell Pair #3 38.201 - 29.40| - 7.80
Cell Pair #4 30.60| - B.36] - 6.44
25.10 Avg 37.65 14.88 4.69 S 240
Cell Pair #1 111.0] - 64.6] - 53.8
TKN Cell Pair#2 136.0] - 91.3j - 46.8
mg/L Cell Pair #3 106.0} - 65.9| - 383
Cell Pair #4 106.0| - 5521 - 375
63.8 Avg 114.8 69.3 441 S 244
Cell Pair #1 236| - 283| - 142
TSS Cell Pair #2 405| - 552| - 134
mg/L. Cell Pair #3 184 - 48| - 53
Cell Pair #4 660| - 968| - 52
122 Avg 371 462 82 S 71
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| Cell Pair #1 880] - 957 - 814
cOD Cell Pair #2 1130] - 1080] - 814
mg/L Cell Pair #3 803| - 850] - 572
Cell Palr #4 1020| - 814| - 561
616 Avg 958 850 690 473
Cell Pair #1 [EST30,000INT | - 7.000| - 2800
F Coli Intense Cell Pair #2 {EST11,000INT | - 43,000| - 5800
estimates | interference | Cell Pair #3 |EST 35000 INT | - 12,000| - |EST 117000 INT
present Cell Pair #4 |EST 10,000 INT | - 210,000} - |EST 230,000 INT
>600,0300 Avg est 21,500 68,000 est 89,000 NA
Note: Strong interference by yellow colonies. Actual fecals counts could be higher.
Cell Pair #1 23.83| - NA - 23.33
temp Cell Pair #2 23.37| - 2312 - 23.21
Cell Pair #3 25071 - 23.94| - 2214
CeliPar#d 2547 - 2336 - NA
NA Avg 24.42 23.47 22.89 NA
Cell Pair #1 2540| - NA - 2820
cond Cell Pair #2 2540| - 2670{ - 2770
Cell Pair #3 2580| - 25701 - 2670
Cell Pair#4 256801 - 2680| - NA
NA Avg 2560 2640 2753 NA
Cell Pair #1 8.33! - NA - 8.59
pH Celi Pair #2 8.40} - 7.66| - 8.87
Cell Pair #3 7.82| - 8.20| - 7.67
Cell Pair #4 7.62| - 8.38] - NA
NA Avyg 8.04 8.08 8.38 NA
Cell Pair #1 0.32] - NA - 0.32
Do Cell Pair #2 0.42| - 021] - 0.32
Cell Pair #3 0.29| - 0.29| - 0.54
Cell Pair #4 0.16] - 0.32| - NA
NA Avg 0.30 0.27 0.39 NA
Note: Due to heavy rainfall during sampling event,
In-situ data (temperature, conductivity, pH, and DO) reflect one measurement and
Water quality parameters in cells are the result of fwo composited samples.
Lagoon and storage pond measurements resuit from one sample only. ]
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DATA FROM THE O'BRYAN WETLANDS
- |AUGUST 20, 1997 ISAMPLIN(]B DATA
LAGOON WETLAND CELLS STORAGE
CONSTITUENT | Inflow Inflow|  |between | |Outflow | POND
Cell Pair #1 0.004| - 0.006 0.003 North & South sites
NO2-N Cell Pair #2 0.003| = 0.003 0.003 N 0.020
mg/L Cell Pair #3 0.014] = 0.019 0.004 S 0.020
Lagoon Cell Pair #4 0.003] - 0.003 0.003
0.003 Avg 0.006 0.008 0.003 Avg 0.020
Cell Pair #1 0.42| - 017 0.36
NO3 Cell Pair #2 0.57| - 0.20 0.04 N 0.12
mg/l. Cell Pair #3 0.12} - 0.09 0.05 S 0.12
Lagoon Cell Pair #4 0.11| - 0.04 0.02
0.01 Avg 0.23 0.13 0.12 Avg| 0.12
Cell Pair #1 5.56| - 8.97 8.37
oPrOo4 Cell Pair #2 543| - 5.22 3.85 N 6.70
mgfl. Cell Pair #3 404) - 11.00 12.00 S 7.1
Lagoon Cell Pair #4 575 - 8.66 18.90
4.80 Avg 520 8.71 10.78 Avg 6.91
Cell Pair #1 233) - 20.5 14.8
TP Cell Pair#2 227 - 19.3 9.81 N 12.0
mg/L Cell Pair #3 223| - 19.7 15.1 s 13.7
L.agoon Cell Pair#4 2401 - 13.8 20.5
203 Avg 23.1 18.3 15.1 Avg 129
Cell Pair #1 28.50| - 4.18 2.21
NH3. Cell Pair #2 24405 - 6.75 0.99 N 0.46
g/l Cell Pair #3 24.50| - 31.40 12.80 S 0.51
L agoon Cell Pair #4 26.10| - 5.56 1.95
24.80 Avg 25.88 11.97 4.49 Avg 0.49
Cell Pair #1 87.81 - 735 38.2
TKN Cell Pair #2 86.6) - 63.3 40.8 N 214
mg/L Cell Pair #3 87.6f - 69.9 442 S 27.6
Lagoon Cell Pair #4 04| - 56.3 18.8
89.8 Avg 88.1 65.8 355 Avg 27.5
Cell Pair #1 158] - 364 77
TSS Cell Pair #2 180] - 193 90 N 47
mg/L Cell Pair #3 181 - 224 20 S 58
Lagoon Cell Pair #4 178| - 244 5
184 Avg 174 256 48 Avg 53
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Cell Pair #1 762| - 956 618
COoD Cell Pair #2 786 - 840 726 N 474
mafl Cell Pair #3 762| - 576 504 S 466
Lagoon Cell Pair #4 80| - 852 348
320 Avg 780 809 549 Avg 480
Cell Pair #1 est909| -| est600| -| est1000
F Coli Cell Pair #2 est1450| ~| est3000| -| esti00 N est 90
estimates Cell Palr #3 est1000| - 2100| -| est1800 S 330
Lagoon Cell Pair #4 esti100| ~-| est1270]| -] est300
est 3000 Avg est 3500 est 1750 est 800 Avg| est 210
Cell Pair #1 25.96| - 2551 26.51
temp Cell Pair #2 26.19| - 26.28 26.09 N 27.81
Centigrade Cell Palr #3 25621 - 24.78 24.12 S 27.76
Lagoon Celi Pair #4 26.58| - 265.28 25.15
27.03 Avg 26.09 2546 2547 Avg 2719
Cell Pair #1 2310| - 1143 2270
cond Cell Pair #2 2365| - 1645 2300 N 1500
uS/em Cell Pair#3 456] - 2530 1850 S 1505
Lagoon Cell Pair #4 2495| - 2590 1600
2385 Avg 1907 1977 2040 Avg 1503
Cell Pair #1 8.07| - 845 8.80
pH Cell Pair #2 g.00| - 849 8.85 N 8.62
Cell Pair #3 8.12| - 7.89 7.57 S 8563
L agoon Cell Pair #4 767| - 8.68 7.75 |
7.99 Avg 7.97 8.38 8.24 Avg 8.63
Cell Pair #1 0.35| - 1.62 1.93
DO Celi Pair #2 0.53] - 1.19 0.57 N 234
mg/L Cell Pair #3 1.63| - 0.19 0.29 S 267
Lagoon Cell Pair #4 0.37| - 0.67 1.23
1.13 Avg 0.72 0.92 1.01 Avg 2.51

Note: In-situ data {temperature, conductivity, pH, and DO) in fable are the average of fwo measurements.

Water quality parameters in cells are the result of three composited samples.

Lagoon and storage pond measurements result from one sample only.
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DATA FROM THE O'BRYAN WETLANDS
ISEPTEMBER 3, 1997 SAIMPLING L?ATA
LAGOON WETLAND CELLS STORAGE
CONSTITUENT Inflow {nflow|between |Outflow | POND
Celi Pair #1 0.018 0,020 0.020 North & South sites
NO2-N Cell Pair #2 0.020 0.015 0.019 N 0.030
mg/L Cell Pair #3 0.018 0.030|  0.040 S 0.020
Lagoon Cell Pair #4 0.030 No water
0.020 Avg 0.022| 0.022] 0.026 Avgj 0.025
Cell Pair #1 0.02 0.05 0.20
NO3 Cell Pair #2 0147 0.07 0.02 N 0.03
mag/l Cell Pair #3 0.07 0.08 0.34 S 0.03
Lagoon Cell Pair #4 0.07 No water
0.10 Avg 0.08 0.07 0.19 Avg 0.03
Celi Pair #1 5.87 8.76 10.10
OPO4 Cell Pair #2 5.96 B.65 6.16 N 8.12
ma/L Cell Pair #3 5.34 8.33 8.24 S 513
Lagoon Cell Pair #4 552 No water
6.02 Avg 5.67 8.91 8.17 Avg 6.63
Cell Pair #1 22.1 234 19.2
TP Cell Pair #2 16.8 232 9.8 N 104
mg/l Cell Pair #3 189 15.1 112 S 9.5
Lagoon Cell Pair #4 -175 No water
20.0 Avg 19.3 20.6 13.4 Avg 10.0
Cell Pair #1 27.00 343 2.84
NH3 Cell Pair #2 21.50 3.26 042 N 0.27
mg/fL Cell Pair #3 18.80 16.9 3.65 S 0.51
Lagoon Cell Pair #4 16.60 o water
26.10 Avg 21.08 7.86 2.30 Avg 0.39
Cell Pair #1 74.5 788 38.1
TKN Cell Pair #2 76.3 101.0 47.3 N 26.5
mgfl. Celi Pair #3 729 440 31.6 S 239
Lagoon Cell Pair #4 722 No water
63.3 Avg 74.0 74.6 39.0 Avg 25.2
_ Cell Pair #1 203 695 46
TSS Cell Pair #2 174 619 170 N 102
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mgfl. Cell Pair #3 171 60 50 S 47
Lagoon Cell Pair #4 166 No water
79 Avg 179 458 B9 Avg 75
Cell Pair #1 810 1420 - 768
COD Cell Pair #2 792 1580 936 N 540
mg/L. Cell Pair #3 756 552 606 S 473
Lagoon Cell Pair #4 774 No water
672 Avg 783 1184 770 Avg 507
Cell Pair #1 3400f est200; est164
F Coli Cell Pair #2 3100 estS00| esti?3 N| esti00
estimates Cell Pair #3 4500 260| esti45 S 4100
Lagoocn Cell Pair #4 KY{il)] No water
est 100 Avg 3675| est320] estiB1 Avg| est 2100
Cell Pair #1 25.01 24.64 23.66
temp Cell Pair #2 25.65 24.51 24.40 N 27.64
Centigrade Cell Pair #3 25.43 23.36 22.30 S 27.66
Lagoon Cell Pair #4 2620 No water
26.76 Avg 25.57 2417 2345 Avg 27.65
Cell Pair #1 1677 2730 1603
cond Cell Pair #2 1571 2575 2870 N 1570
uSlem Cell Pair #3 2585 2025 1965 s 1580
Lagoon Cell Pair #4 2060 No water
2345 Avg 1973 2443| 2146 Avg 1575
Cell Pair #1 8.53 8.52 872
pH Cell Pair #2 843 8.73 879 N 9.06
) Cell Pair #3 (&4 8.05 7.68 8 9.01
Lagoon Cell Pair#14 763 No water
8.12 Avg 8.08 843 8.40 Avg 9.04
Cell Pair #1 1142 0.82 0.54
Do Cell Pair #2 1.55 0.62 137 N 2.84
mg/L Cell Pair #3 0.27 1.16 .75 S 1.38
Lagoon Cell Pair #4 0.46 No water
177 Avg 0.85 0.87 0.89 Avg 21
Note: In-situ data (temperature, conductivity, pH, and DO) in table are the average of two measurements.
Water quality parameters in cells are the result of three composited samples.
Lagoon and storage pond measurements result from one sample only.
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DATA FROM THE O'BRYAN WETLANDS

. |September 18, 1997 Sampling Data

CONSTITUENT
Lagoon ¢.011 No fiow occurred into nor out of cells.
NO2-N|[Cell Pair #1 Primary Cell 0.006 Single grab samples were taken in celis in which
mg/L|Cell Pair #2 Primary Celi 0.020 water was standing, lagoon, and storage pond.
Cell Pair #2 Secondary Cell 0.009 Samples were taken for information purposes.
Storage Pond S 0.011 '
Storage Pond N 0.012
NO3|Lagoon 0.04
mg/L|Cell Pair #1 Primary Cell 0.01
Cell Pair #2 Primary Cell 0.01
Cell Pair #2 Secondary Cell 0.06
Storage Pond S 0.03
Storage Pond N 0.03
OPO4iLagoon 7.80
mg/L|Cell Pair #1 Primary Cell 11.50
Cell Pair #2 Primary Cell 16.60
Cell Pair #2 Secondary Cell 13.00
Storage Pond S 510
Storage Pond N 479
TP|Lagoon 29.9
mg/L|Cell Pair #1 Primary Cell 23.8 CODJ|Lagooen 798
Cell Pair #2 Primary Cell 37.4 mg/L |Cell Pair #1 Primary Cell 1100
Cell Pair #2 Secondary Cell 44.1 Cell Pair #2 Primary Cell 2060
Storage Pond S 16.1 Cell Pair #2 Secondary Cell 1960
Storage Pond N 13.0 Storage Pond S 564
Storage Pond N 516
NH3|Lagoon 17.00
mg/L|Cell Pair #1 Primary Cell 2.91 F ColijLagoon est 1900
Cell Pair #2 Primary Cell 173 estimates|Cell Pair #1 Primary Cell est 1450
Cell Pair #2 Secondary Cell 0.92 Cell Pair #2 Primary Cell est 2000
Storage Pond S 0.92 Cell Pair #2 Secondary Cell est 3000
Storage Pond N 0.55 Storage Pond S <40, est 0
Storage Pond N <40, est 0
TKNjLagoon 84.4
mg/L|Cell Pair #1 Primary Cell 63.3 TSS]Lagoon 206
Cell Pair #2 Primary Cell 132.0 Cell Pair #1 Primary Cell 200
Celi Pair #2 Secondary Cell 171.0 Cell Palr #2 Primary Cell 842
Storage Pond S 40.0 Cell Pair #2 Secondary Cell 7550
_|Storage Pond N 27.3 Storage Pond S 115
Storage Pond N 79
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DATA FROM THE O'BRYAN WETLANDS

'September 30, 1997 Sampling Data

CONSTITUENT
Lagoon 0.040 No flow occurred into nor out of cells.
NO2-N{ Cell Pair #1 primary cell 0.014| |Single grab samples were taken in cells in which
mg/L] Cell Pair #2 primary cell 0.016] |water was standing, lagoon, and storage pond.
Storage Pond a260] |Samples were taken for information purposes.
NO3l|lLagoon 0.10
mg/L| Cell Pair #1 primary cell 0.03
Cell Pair #2 primary cell 0.05
Storage Pond 0.24
OPO4|Lagoon 8.35
mg/L.] Cell Pair #1 primary cell 11.70
Cell Pair #2 primary cell 12.40
Storage Pond 5.84
TP|Lagoon 20.4
mg/L| Cell Pair #1 primary cell 21.9
Cell Pair #2 primary cell 325
Storage Pond 14.7
NH3|Lagoon 17.30
mg/L| Cell Pair #1 primary cell 1.54
Cell Pair #2 primary cell 3.90
Storage Pond 0.31
TKN|Lagoon 672
mg/tj Cell Pair #1 primary cell 68.0
Cell Pair #2 primary cell 132.0
Storage Pond 36.0
TSS|{Lagoon 278
Cell Pair #1 primary cell 236
Cell Pair #2 primary cell 522
Storage Pond 162
COD|Lagoon 918
mgfL| Cell Pair #1 primary cell 1170
Cell Pair #2 primary cell 2620
Storage Pond 418
F ColilLagoon 41000
estimates| Cell Pair #1 primary cell est364
Cell Pair #2 primary cell est 2000
Storage Pond est 64
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FLOW DATA FOR O'BRYAN WETLAND CELLS

FLOWS AT O'BRYAN DAIRY WETLAND CELLS

Inflow Outflow

(gpm) {gpm) No flow measurements taken due to lack of flow in the cells:
April 24,1997 May 7, 1997
Cell Pair #1 1.98 1.36 September 18, 1997
Cell Pair #2 1.87 3.07 September 30, 1997
Cell Pair #3 0.57 0.90
Cell Pair #4 2.19 5.06
May 21, 1997
Cell Pair #1 0.883 0.000
Cell Pair #2 0.000 0.108
Cell Pair #3 0.000 0.002
Cell Pair #4 0.000 0.184
June 5, 1897
Cell Pair #1 1.02 013
Cell Pair #2 1.00 1.00
Cell Pair #3 0.05 1.36
Cell Pair #4 0.43 0.20
July 24, 1997
Cell Pair #1 1.85 012
Cell Pair #2 1.80 0.29
Cell Pair #3 1.98 0.00
Cell Pair #4 0.61 0.00
Augqust 7, 1897
Cell Pair #1 1.72 11.00
Cell Pair #2 1.65 5.90
Cell Pair #3 2.02 5.00
Cell Pair #4 0.67 0.00
August 20, 1997
Cell Pair #1 2.25 2.53
Cell Pair #2 210 2.63
Cell Pair #3 2.33 2.16
Cell Pair #4 0.80 0.00
September 3, 1997
Cell Pair #1 114 Q.00
Cell Pair #2 1.23 0.00
Cell Pair #3 0.91 0.00
Cell Pair #4 0.51 0.00
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