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Abgtract

This document describes a project to improve surface and ground
water quality in and below the watershed by assisting in a program
to reduce the pollutant load from dairies by 70 percent. The plan
will provide financial and technical assistance to install animal
waste management systems and associated land treatment practices
on 31 dairy farms. Implementation of the plan will be
accomplished through the local soil and water conservation
districts. This project will be supplemented by the Upper North
Bosque River Hydrologic Unit Project in the watershed. The plan
will be applied during a ten year period.

Total project costs are $2,050,400 of which $1,448,000 will be
paid from Public Law 566 funds and 5602,400 from local funds.

Federal assistance will be provided under authority of Public Law
83-566, 83rd Congress, 68 Stat. 666, as amended (16 U.S.C. 1001-
1008).

Prepared by:

Cross Timbers Soil and Water Conservation District;
Hamilton-Coryell Soil and Water Conservation District;

Upper Leon Soil and Water Conservation District, and

USDA Soil Conservation Service, Planning Staff, Temple, Texas

All SCS programs and services are offered on a nondiscriminatory
basis, without regard to race, color, national origin, sex, age,
religion, marital status or handicap.



WATERSHED AGREEMENT
Between the

Cross Timbers Soil and Water Conservation District
Hamilton-Coryell Soil and Water Conservation District
Upper Leon Soil and Water Conservation District
(Referred to herein as sponsors)

State of Texas
and the

S0il Conservation Service
U.S. Department of Agriculture
(Referred to herein as 5C8)

WHEREAS, application has heretofore been made to the
Secretary of Agriculture by the sponsors for assistance in
preparing a plan for works of improvement for the Upper North
Bosque River Watershed, State of Texas, under the authority of the
Watershed Protection and Flood Prevention Act (16 U.8.C. 1001-
1008); and

WHEREAS, the responsibility for administration of the
Watershed Protection and Flood Prevention Act, as amended, has
been assigned by the Secretary of Agriculture to SCS; and

WHEREAS, there has been developed through the cooperative
efforts of the sponsors and SCS a pPlan of works of improvement for
the Upper North Bosque River Watershed, State of Texas,
hereinafter referred to as the Watershed Plan - Environmental
Assessment, which plan is annexed to and made part of this
agreement;

NOW, THEREFORE, in view of the foregoing considerations, the
Secretary of Agriculture, through SCS, and the sponsors hereby
agree on this plan, and that the works of improvement for this
project will be installed, operated, and maintained in accordance
with the terms, conditions, and stipulations provided for in this
watershed plan and including the following:

1. Cost-sharing rate for the establishment of enduring land
treatment practices is 65 percent of the average cost of
installing the enduring practices in the selected plan. The
estimated total financial assistance cost for enduring practices
is $1,745,000,

No practices in the selected plan are approved for incentive
payment.
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2, The SCS will assist the sponsors in providing technical
assistance to landowners or operators to plan and install
practices shown in the plan. Percentages of technical assistance
costs to be borne by the sponsors and SCS are as follows:

Estimated
Technical
Assistance

Horks of Improvement Sponsor 3CS _, Cogt
{doellars)

{(percent) (percent)

Waste management systems
(Water Quality) accelerated 0 100 305,400
and associated land treatment

3. The sponsors will obtain applications from owners and
operators of not less than 10 percent of the dairies eligible to
participate in the project indicating that they will carry out the
planned land treatment measures. Applications will be obtained
before the first long-term contract is executed.

4, The sponsors will obtain agreement with landowners or
operators to operate and maintain the planned practices for the
protection and improvement of water quality in the watershed.

5. The sponsors and SCS will bear the cost of project
administration that each incurs, estimated to be $8,600 and
$39,300 respectively.

6. The costs shown in this plan are preliminary estimates.
Final costs to be borne by the parties hereto will be actual
costs, not to exceed average costs or an approved variation will
be used for payment determinations.

7. This agreement is not a fund obligating document. Financial
and other assistance to be furnished by SCS in carrying out the
Plan is contingent upon the fulfillment of applicable laws and
regulations and the availability of appropriations for this

purpose,

8. A separate agreement (long-term contract) will be entered
into between SCS and landowners and operators before either party
initiates work involving funds of the other party. Such
agreements will set forth in detail the financial and working
arrangements and other conditions that are applicable to the
specific works of improvement.

9, This plan may be amended or revised only by mutual agreement
of the parties hereto, except that SCS may deauthorize or
terminate funding at any time it determines that the sponsors have
failed to comply with the conditions of the agreement. In this
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case, SCS shall promptly notify the sponsors in writing of the
determination and the reasons for deauthorization of project
funding, together with the effective date. Payments made to the
landowner or operator through long-term contracts or recoveries by
SCS shall be in accord with legal rights and liabilities of the
parties when project funding has been deauthorized. An amendment
to incorporate changes affecting a specific measure may be made by
mutual agreement between the SCS and the sponsor having specific
responsibilities for the measure involved.

10. No member of or delegate to Congress or resident commissioner
shall be admitted to any share or part of this plan, or to any
benefit that may arise therefrom; but this provision shall not be
construed to extend to this agreement if made with a corporation
for its general benefit.

1ll. The program conducted will be in compliance with all
requirements respecting nondiscrimination, as contained in the
Civil Rights Act of 1964, as amended, and regulations of the
Secretary of Agriculture (7 CFR 15), which provide that no person
in the United States shall, on the grounds of race, color,
national origin, sex, age, handicap, or religion, be excluded from
participation in, be denied the benefits of, or otherwise be
subjected to discrimination under any program or activity
conducted or assisted by the Department of Agriculture.

12. Certification Regarding Drug-Free Workplace Requirements (7
CFR 3017, Subpart F).

By signing this watershed agreement, the sponsors are
providing the certification set cut below. If it is later
determined that the sponsors knowingly rendered a false
certification, or otherwise violated the requirements of the Drug-
Free Workplace Act, the SCS, in addition to any other remedies
available to the Federal Government, may take action authorized
under the Drug-Free Workplace Act.,

Controlled substance means a controlled substance in
Schedules I through V of the Controlled Substances Act (21 U.S.C.
812) and as further defined by regulation (21 CFR 1308.11 through
1308.15);

Conviction means a finding of (including a plea of nolo
contendere) or imposition of sentence, or both, by any judicial
body charged with the responsibility to determine violations of
the Federal or State criminal drug statues;

Criminal drug statute means a Federal or non-Federal criminal

statute involving the manufacturing, distribution, dispensing,
use, or possession of any controlled substance;
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Employee means the employee of a grantee directly engaged in
the performance of work under a grant, including: (i) all direct
charge employees; (ii) all indirect charge employees unless their
impact or involvement is insignificant to the performance of the
grant; and, (iii) temporary personnel and consultants who are
directly engaged in the performance of work under the grant and
who are on the grantee’s payroll. This definition does not
include workers not on the payroll of the grantee (e.q.,
volunteers, even if used to meet a matching requirement;
consultants or independent contractors not on the grantees’
payroll; or employees of subrecipients or subcontractors in
covered workplaces).

Certification:

A, The sponsors certify that they will or will continue to
provide a drug-free workplace by:

(1) Publishing a statement notifying employees that the
unlawful manufacture, distribution, disgpensing, possession, or use
of a controlled substance is prohibited in the grantee’s workplace
and specifying the actions that will be taken against employees
for violation of such prohibition;

(2) Establishing an ongoing drug-free awareness program
to inform employees about--

(a) The danger of drug abuse in the workplace;

(b} The grantee’s policy of maintaining a drug-
free workplace;

(c}) Any available drug counseling, rehabilitation,
and employee assistance programs; and

(d)} the penalties that may be imposed upon
employees for drug abuse violations occurring in the workplace.,

(3) Making it a requirement that each employee to be
engaged in the performance of the grant be given a copy of the
statement required by paragraph (1):;

(4) Notifying the employee in the statement required by
paragraph (1) that, as a condition of employment under the grant,
the employee will-~-

(a) Abide by the terms of the statement; and

(b) Notify the employer in writing of his or her
conviction for a violation of a criminal drug statute occurring in
the workplace no later than five calendar days after such
conviction;



(3) Notifying the SCS in writing, within ten calendar
days after receiving notice under paragraph (4) (b) from an
employee or otherwise receiving actual notice of such conviction.
Employers of convicted employees must provide notice, including
position title, to every grant officer or other designee on whose
grant activity the convicted employee was working, unless the
Federal agency has designated a central point for the receipt of
such notices. Notice shall include the identification number (s)
of each affected grant;

(6) Taking one of the following actions, within 30
calendar days of receiving notice under paragraph (4) (b), with
respect to any employee who is so convicted--

(a) Taking appropriate personnel action against
such an employee, up to and including termination, consistent with
the requirements of the Rehabilitation Act of 1973, as amended; or

(b) Requiring such employee to participate
satisfactorily in a drug abuse assistance or rehabilitation
program approved for such purposes by a Federal, State, or local
health, law enforcement, or other appropriate agency.

(7) Making a good faith effort to continue to maintain
a drug-free workplace through implementation of paragraphs (1),
2), (3), (4), (5), and (§)

B. The sponsors may provide a 1list of the site(s) for the
performance of work done in connection with a specific project or
other agreement.

c. Agencies shall keep the original of all disclosure
reports in the official files of the agency.

13. Certification Regarding Lobbying (7 CFR 3018)
(applicable if this agreement exceeds $100,000)

(1) The sponsors certify to the best of their knowledge
and belief, that:

(a) No Federal appropriated funds have been paid
or will be paid, by or on behalf of the sponsors, to any person
for influencing or attempting to influence an officer or employee
of an agency, member of Congress, an officer or employee of
Congress, or an employee of a member of Congress in connection
with the awarding of any Federal contract, the making of any
Federal grant, the making of any Federal loan, the entering into
of any cooperative agreement, and the extension, continuation,
renewal, amendment, or modification of any Federal contract,
grant, loan, or cooperative agreement.
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(b) If any funds other than Federal appropriated
funds have been paid or will be paid to any person for influencing
or attempting to influence an officer or employee of any agency, a
member of Congress, an officer or employee of Congress, or an
employee of a member of Congress in connection with this Federal
contract, grant, loan, or cooperative agreement, the undersigned
shall complete and submit Standard Form-LLL, "Disclosure Form to
Report Lobbying," in accordance with its instructions.

(c) The sponsors shall require that the language
of this certification be included in the award documents for all
subawardg at all tiers (including subcontracts, subgrants, and
contracts under grants, loans, and cooperative agreements) and
that all subrecipients shall certify and disclose accordingly.

(2) This certification is a material representation of
fact upon which reliance was placed when this transaction was made
or entered into. Submission of this certification is a
prerequisite for making or entering into this transaction imposed
by Section 1352, Title 31, U.S. Code. Any person who fails to
file the required certification shall be subject to a civil
penalty of not less than $10,000 and not more than $100,000 for
each such failure.

14, Certification Regarding Debarment, Suspension, and Other
Responsibility Matters - Primary Covered Transactions (7 CFR

3017).

(1) The sponsors certify to the best of their knowledge
and belief, that they and their principals:

(a) Are not presently debarred, suspended,
proposed for debarment, declared ineligible, or voluntarily
excluded from covered transactions by any Federal department or
agency?;

(b} Have not within a three-year period preceding
this proposal been convicted of or had a civil judgment rendered
against them for commission of fraud or a criminal offense in
connection with obtaining, attempting to obtain, or performing a
public (Federal, State, or local) transaction or contract under a
public transaction; viclation of Federal or State antitrust
statutes or commission of embezzlement, theft, forgery, bribery,
falsification or destruction of records, making false statements,
or receiving stolen property;

(c}) Are not presently indicted for or otherwise
criminally or civilly charged by a governmental entity (Federal,
State, or local) with commission of any of the offenses enumerated
in paragraph (1) (b) of this certification; and
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(d) Have not within a three-year period preceding
this application/proposal had one or more public transactions
(Federal, State, or local) terminated for cause or default.

(2) Where the primary sponsors are unable to certify to

any of the statements in this certification, such prospective
participant shall attach an explanation to this agreement.
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HAMILTON-CORYELL SOIL AND By % =2 ,};’&

Route, Box 177G N. Foote, Chalirman T~
Hamilton, TX 76531
Date _ F~-F —F3

The signing of this agreement was authorized by a resolution of

the governing body of the Hamilton-Corvell Soil and Water
Conservation District adopted at a meeting held on 2-5-7L-_.

W ol 5 (T

Moody CoUrtney, Secrev¥ary
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CONVERSION FACTORS

English Units to Metric (SI) Units

ENGLISH UNIT X CONVERSION FACTOR METRIC (SI) UNIT
Acre 0.4047 hectare
Acre-foot 1.234 cubic decameters
Inch R 2.540 centermeters
Degrees Fahrenheit (F ) (F -32)0.5556 degrees Celcius
Foot 0.3048 meter

Gallon 3.785 liters

Mile 1.609 kilometers

Pound 453.6 grams

Square Mile 2.590 8q. kilometers
Ton (short) 0.9072 megagram
Tons/acre 2.242 megagram/hectare
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SUMMARY

Broiject Name: Upper North Bosque River Watershed

Countiesg: Erath and Hamilton Counties

State: Texas

Sponsors: Cross Timbers Soil and Water Conservation District
Hamilton-Coryell Soil and Water Conservation
District

Upper Leon Soil and Water Conservation District

Rescription of Recommended Plan:

This plan will provide financial and technical assistance to
install animal waste management systems and associated land
treatment practices on 31 dairy farms. Implementation of plan
measures will be accomplished through the local soil and water
conservation districts. It will improve surface and ground water
quality in and below the watershed by reducing the pollutant load
from dairies by 70 percent. Project installation period is ten
years. This plan will be supplemented by the Upper North Bosque
River Hydrologic Unit Project.

Regource Information

Size of watershed: 229,760 acres (359 square miles).

Land Use: Cropland 20,720 acres 9%
Rangeland 135,950 acres 59%
Pastureland 55,370 acres 24%
Water 2,680 acres 1%
Qther 1/ 15,040 acres 7%

1/ Includes 1,340 acres of dairy barns, pens, etc.

Land Ownership (percent): Private, 99 percent; Federal § State,
1 percent

Farms (number) : 1600 in Erath County

Average Size (acres) : 350 acres

Endangered Species:
Whooping crane (Grus americana)
Black-capped vireo (Vireo atricapillus)

Golden~cheeked warbler (Dendroical chrysoparia)



Cultural Resources: None are expected to be disturbed,
Broblem Identification: Immense quantities of untreated animal

waste are generated by 96 of the 110 dairies in the watershed.

The 96 dairies have about 21,520 confined milking cows. The
unmanaged animal waste produced by this number of confined animals
has degraded water, land, air, plant and animal resources in and
below the watershed, An estimated 1.12 billion pounds of wet
animal waste is accumulating each year. This amount of untreated
manure ia enocugh to fill the Astrodome in a three-year period.
Untreated waste washing from the dairies severely effects
esthetics, domestic and social resources, aquatic habitat and
recreation related to land, air, and water resources.

About 190 miles of stream channels and 25 floodwater retarding
structures in the Upper North Bosque River Watershed (PL-566
program) are affected by polluted water from dairy runoff. Fecal
coliform concentrations up to 270,000 cells per 100 milliliters of
water have been measured in storm runoff within the watershed. A
fecal coliform concentration in excess of 200 cells per 100
milliliters of water is an indication of unsafe water quality.

Publicly owned treatment works for municipal and domestic wastes
has been identified as an actual or potential non-agricultural
related problem in the watershed. Failed on-site sewage treatment
systems (septic tanks and filter fields) was also identified as a

water quality problem.

Stephenville’s sewage treatment plant discharges treated effluent
into the North Bosque River near the southern edge of the City.
This sewage effluent is a major contributor to the North Boaque
River base flow during the summer months. A& growing population in
Stephenville has caused the treatment Plant to run at capacity
load. Projected population growth will cause excessive loadings
and degraded water quality in the River unless the enlarged sewage
treatment plant planned by the City is installed.

Candidate Plang Copsidered:
1. No action plan.

2. A program of animal waste management and associated land
treatment practices.

Broject Rurpose:
1, Improve water, land, air, plant and animal resources.

2, Reduce water use impairment to increase opportunities for
recreation and other social uses of the environment.

3. Reduce the health hazards because of contaminated water.



Principal Project Measures:

Animal waste management systems and asscciated land treatment
practices for 31 dairies.

Iotal Project Costs:
PL 066 Funds Qther Tundsg —lotal .
Waste Management $§1,142,600 1/ S 602,400 1/ §1,745,000
Systems
Technical 305,400 0 308,400
Assistance
Total $1,448,000 $ 602,400 52,050,400

1/ Includes Project Administration cost
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INTRODUCTION

Water quality has been degraded within the watershed and
downstream in the North Bosque River because of immense quantities
of animal waste being produced in the watershed and washing into
the stream system. Water quality problems have been documented by
the Texas State Soil and Water Conservation Board and Texas Water
Commission through the Section 319 assessment process. Each year,
an estimated 1.12 billion pounds of dairy animal waste is produced
and not all is properly managed. It is transported by runoff
water to stream channels where the contaminants restrict or
prohibit use of the water. Animal waste is also a threat to
contaminate aquifers and restrict ground water use. Animal waste
is washed from the dairies and contaminates and impairs water,
land, air, plant and animal resources.

The Upper North Bosque River Watershed is located in west central
Texas about 60 miles west of Fort Worth. The 359 square mile
watershed is within the Brazos River Basin in Erath and Hamilton
Counties, Texas. The watershed drains into the upper portion of
stream segment No. 1226 as delineated by the Texas Water
Commission. Lake Waco, an existing municipal water source, is
about 90 miles downstream. Lake Bosque, a proposed reservoir in
final stages of planning, will be located 37 miles downstream from
the watershed. When Lake Bosque is completed, the two lakes will
provide domestic water for about 136,000 people in central Texas.

The watershed is within the Cross Timbers Soil and Water
Conservation District, Hamilton-Coryell Soil and Water
Conservation District, and Upper Leon Soil and Water Conservation
District. The district directors are dedicated to solving and
preventing present and future resource problems. They have
resolved to work with dairy operators and cooperate with other
agencies and interested individuals to implement a project to
reduce the resource problems.

The PL-566 watershed plan will be supplemented by the Upper North
Bosque River Hydrologic Unit Project (HUP), a major water quality
improvement and maintenance effort in the area. The HUP is a
result of President Bush’s Water Quality initiative directed at
protecting the Nation’s ground and surface water from
contamination by agricultural chemicals and wastes. The Upper
North Bosque River HUP is a cooperative effort under the jeint
leadership of the SCS, Agricultural Stabilization and Conservation
Service (ASCS), Texas State Soil and Water Conservation Board
(TSSWCB), and Texas Agricultural Extension Service (TAEX). Each
agency is applying its expertise, funds, and authority to protect
and improve the quality of water and other natural resources in
the watershed.



The HUP plan calls for construction and operation of animal waste
management systems and related land treatment practices. Special
project funding is being made through ASCS and SCS programs. This
PL-566 project is needed to provide additional technical and
financial assistance to facilitate installation of animal waste
management systems and associated land treatment.



SETTING

Upper North Bosque River Watershed is comprised of 229,760 acres
{359 square miles) located in west central Texas. North Bosque
River originates in north~central Erath County and flows in a
south-southeasterly direction through the city of Stephenville.
From Stephenville, the North Bosque River flows southward to the
town of Hico in extreme northern Hamilton County. The location of
the U.S. Geological Survey (USGS) stream gage No. 08094800 at Hico
is considered to be the lower most extremity of the Upper North
Bosque River Watershed (Appendix B). From Hico, the North Bosque
River flows about 93 miles to confluence with the Brazos River

near Waco, Texas.

Two flood prevention and watershed protection projects with a
total of 40 floodwater retarding structures are located in the
watershed area. Upper North Bosque River Watershed has 27 dams
constructed under PL-566 and Green Creek Watershed, a Pilot
Project built with conservation operations funds, has 13 dams
constructed.

Lake Waco, a major lake on the North Bosque River, is located
about 90 miles downstream from the mouth of the watershed.
Constructed by the Army Corps of Engineers {(COE), the lake
supplies water for the city of Waco. Another major lake, to be
called Lake Bosgue, will be located about 37 miles downstream from
the watershed. This new lake is being planned on the North
Bosque River by the Brazos River Authority (BRA). Lake Bosque
will supply water for the cities of Bellmead, Clifton, Hewitt,
Lacy-Lakeview, Meridian, Waco, and Woodway, and the Mclennan Water
Control and Improvement District No. 2. The two lakes will
provide domestic water for about 136,000 people.

Stephenville, the county seat of Erath County, is located in the
north-central portion of the watershed and has a population of
15,450. Dublin is on the central-western edge of the watershed and
has a population of 3,177. Hico, population 1,275, is at the
mouth of the watershed in Hamilton County.

Tarleton State University, with an enrollment of about 5,000
students, is located in Stephenville. It is a state supported
institution of higher learning with BS and MS levels of study.
The Texas Institute for Applied Research, also located in
Stephenville, is associated with Tarleton State University and is
involved in agricultural and environmental research.

Climate

The watershed and surrounding vicinity has a warm-temperate,
subhumid climate. The daily mean temperature ranges from a high
of 96 degrees Fahrenheit in July to a low of 36 degrees Fahrenheit



in January. The passage of cold fronts can cause temperature
readings to be in the teens for short durations. The average

growing seascn is 238 days.

Average annual precipitation at Stephenville is 30.1 inches, of
which an average of 1.7 inches fall in January and 4.5 inches fall
in May, the smallest and largest monthly amounts, respectively.
The area is subiject to high intensity, short duration rainfall
events which can result in large volumes of runoff.

Geology

Geologic strata cropping out in the watershed, from the cldest to
the youngest, are Lower Cretacecus sedimentary rocks in the Glen
Rose Formaticn; Paluxy Formation; Walnut Formation; Pleistocene
fluviatile terrace deposits; and Recent alluvium,

Geologic Strata Cropping Out in the Watershed

Glen Rose Formation

bl

System : Series i Stage .
Quaternary : Recent : Alluvium
: Pleistocene : Fluviatile Terrace
: : Walnut Formation
Cretacecus Lower Cretacecus : Paluxy Formation

LTI EET]

The "Abilene" and "Brownwood" sheets of the "Geologic Atlas of
Texas" describe and display in detail the geolegy ¢f the watershed
and surrounding area. The following lithologic descriptions are

extracted from the Abilene sheet:

Recent Alluvium - sand, silt, and clay on the floodplain areas,
very poorly indurated to nonindurated.

Fluviatile Terrace - gravel, sand, silt, and clay; small isoclated
areas on the outer fringes of the North Bosque River floodplain.

Walnut Formation - interbedded hard limestone and calcareous
claystone; relatively erosion resistant; crops out at the eastern
and western divides and higher elevations in the watershed.

pPaluxy Formation - poorly indurated, friable, fine-grained
sandstone interbedded with sandy to silty claystone; locally
subject to accelerated erosion and rapid infiltration of storm
runcff; geologic erosion has removed Paluxy strata from the
interior of the watershed exposing the Glen Rose Formation.



Glen Rose Formation - alternating hard, evenly bedded limestone,
and recessive marl and claystone; crops out in the interior of
the watershed in a dendritic configuration; topography over
formation is typically a "stair-step" or terraced profile due to
differential erosion.

There are no igneous intrusions, volcanics, faulting, etc... in
the watershed to influence the topography, runoff, or groundwater.
Sedimentary lithology, soils characteristics and climatic
conditions are the primary natural phenomena affecting surface

runcff and groundwater.

Aquifers in the Paluxy Formation and Recent Alluvium receive
recharge from watershed storm runoff. The Recent Alluvium is
capable of furnishing ground water during favorable climatic
conditions. However, it is not a dependable water source under
drought conditions and it is not extensively used. The Paluxy
Aquifer is generally unconfined, and is an important water source
within the watershed and adjacent area. It furnishes water mostly
for rural domestic uses.

The Twin Mountains Formation underlies the Glen Rose Formation in
the watershed vicinity. The Glen Rose Formation serves as an
effective aquitard, or barrier, for the Trinity Aquifer in the
Twin Mountains Formation. The Twin Mountains Formation does not
crop out in the watershed, and natural recharge does not occur
from watershed storm runoff. The Trinity Aquifer, which is also
in the Travis Peak Formation to the south of the watershed, is a
regional aquifer furnishing large amounts of high quality water.
Stephenville and Hico obtain municipal water from wells tapping
the Trinity Aquifer, Dublin obtains water from a surface
impoundment outside the watershed.

Soils

Soils mapped in the watershed are described in detail in the Soil

; SCS, 1973. Portions of the
watershed are in the West Cross Timbers and Grand Prairie Major
Land Resource Areas. Windthorst-buffau and Nimrod-Selden
assoclations are in the West Cross Timbers Land Resource Area.
The Windthorst-buffau association is comprised of moderately deep
and deep, gently sloping to sloping, sandy and lcamy soils that
have reddish, loamy and clayey layers in the lower part. The
Nimrod-Seldan association is comprised of deep, nearly level to
sloping, sandy soils that have mottled, loamy layers in the lower
part. Both of these associations are comprised of residual soils
developed from sandy, silty, and clayey materials in the Paluxy
Formation.



Houston Black-Denton-Purves and Maloterre-Purves-Dugout
associations are in the Grand Prairie Major Land Resource Area.
Soils in the Houston Black-Denton-Purves association are nearly
level to gently sloping and clayey and are deep to shallow over
limestone and marl. Soils in the Maloterre-Purves-Dugout
association are shallow, stony and gravelly over limestone. Soils
in these associations have formed over the Walnut Formation and

Glen Rose Formation, respectively.



PROBLEMS AND OPPORTUNITIES

Genexal

Poor water quality in and below the watershed has been widely
publicized as the worst agriculture-related pollution problem in
Texas. The rapid growth of the existing dairy industry in the
watershed in the past few years has created a problem due to
immense quantities of animal waste generated by about 28,400
milking cows. The result is tremendous amounts of raw animal
waste both at the dalry sites and downstream from the dairies.
Many of the dairies have a management system to dispose of the
waste, but most dairies have inadequate systems to deal with the
quantities of liquid and solid waste and wash water from normal
dairy operations. Water, land, air, plant, and animal resources
in the area have been degraded and will continue to be damaged in
the future by the animal waste loadings from dairy cperations in
the area. The Texas Water Commission (TWC), the state agency
charged with enforcing state water quality laws, has insisted that
dairies plan immediately to reduce the prcblem.

About 190 miles of stream channels and 25 floodwater retarding
structures in the Upper North Bosque River Watershed (PL-566
Program) are affected by polluted water from dairy runoff. Fecal
coliform concentrations up to 270,000 cells per 100 milliliters of
water have been measured in storm runoff within the watershed. A
fecal coliform concentration in excess of 200 cells per 100
milliliters of water is an indication of unsafe water quality.

Publicly owned treatment works for municipal and domestic wastes
has been identified as an actual or potential non-agriculturally
related problem in the watershed. Failed on-site sewage treatment
systems (septic tanks and filter fields) was also identifled as a

water quality problem.

Stephenville’s sewage treatment plant discharges treated effluent
into the North Besque River near the southern edge of the City.
This sewage effluent is a major contributor to the North Bosque
River base flow during the summer months. A growing population in
Stephenville has caused the treatment plant to run at capacity
load. Projected population growth will cause excessive loadings
and degraded water quality in the River unless the enlarged sewage
treatment plant planned by the City is installed.

The water quality problem has been publicized in metropolitan
newspapers and television networks throughout the state., A story
in the Houstop Chropicle, on October 20, 1991 quotes a resident
living downwind from an Erath County dairy, "Its like living next
to an open cesspool....The odor would literally make you throw up
it’s so bad. It’s sickening." "Milk’s dark side", an article in

the Fort Worth Star Telegram, June 18, 1989, stated "The same
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jons of dollars into Erath County’s
economy alsc routinely dump untreated animal waste into its
streams, stock ponds, and rivers - a growing problem that experts
say could threaten Central Texas reserveoirs and aquifers."
3imilar news articles and editorials have appeared in media
outlets in Austin, Dallas, publin, Stephenville, Waco, and other

cities across Texas.

dairy farms that pump mill
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Poor water quality in and below the watershed has been publiclized
as the worst agriculture-related pollution problem in Texas. Huge
amounts of untreated animal waste, generated by thousands of
c¢losely penned dairy cows is being washed onto adjacent lands
(photo above), roads (photo below), and into the stream system.

Of the 110 dairies in the watershed, 96 do not have adequate
systems to manage the animal waste produced on their dairies.

12



Animal waste from dairies is affecting ground water quality
through improperly installed or managed well heads and percolation
of polluted water in the recharge area. Contaminants such as
nitrates and fecal coliform find direct access to the aquifer when
unprotected well heads are located in dairy pens (photo above).
About 190 miles of stream channels in the watershed are adversely
affected by polluted water from dairy runoff (photo below).
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is a local group of about 125 members
organized to address the problems of water contamination in Erath
County. The group was formed in 1989 as the result of water well
testing that revealed high nitrate content. The stated purpose of
the organization is "...not to slam the dairy industry, but to
insure that the quality of the water supply is not tainted by its
waste or any other industry’s operation." The group’s efforts
resulted in a hearing by a subcommittee of the U.S. House of
Representatives on June 30, 1989. The panel consisted of Rep.
Charles W. Stenholm (D-Tex), Rep. George E. Brown, Jr. (D-Calif),
Rep. Pat Roberts (R-Kan), and Rep. Arlan Strangeland (R-Minn).
The meeting was held at Tarleton State University in Stephenville.

public concern continues to grow, especially during the past few
months when extraordinary rainfall has washed animal wastes from
some dairies onto adjacent properties and roadways. The problem
is an every-day experience for many residents who see the guality

of their natural resources degrading.

Projections concerning the growth of dairy industry in the
watershed show that while the number of dairies is expected to
remain at about 110, the number of milking cows in the watershed
is expected to increase from 28,400 to about 40,500. The problem
of untreated animal wastes i1s expected to increase in relation to
the increase in number of milking cows in the watershed. The
following tabulation shows the projected increase in number of

milking cows per dairy in the watershed.

Growth in Size of Dairies in the Watershed

Number of [_Number of Dalrieg .
Milking Cows | Pregsent 1 Future,
I I
0 - 125 | 51 | 23
126 - 250 | 26 I 40
251 - 500 f 21 | 26
501 - 750 | 2 | 9
751 - 1000 | 4 { 6
More than 1000 I 6 | 6
I I
I I
Total Dairies | 110 | 110
| I

There are 110 dairies in the watershed with a combined herd of
about 28,400 milking cows. The number of cows is influenced by
milk prices and other economic and physical factors affecting
dairy operations. ©Of the 110 existing dairies, 96 do not have
adequate systems to manage the animal waste produced on their
dairies. These 96 dairies have about 21,520 confined milking cows
that produce an estimated 1.12 billion pounds of wet animal waste
each year. This amount of manure is enough to fill the Astrodome

in a three-year period.
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Manure produced by dry and replacement COWS and heifers is
deposited on pasture and cropland since these animals are usually
not confined. Manure produced by these animals is fully utilized

in crop and pasture management systems.

Most dairy operations maintain high animal concentrations in
confined pens or corrals on small acreages. Typical animal
spacing in confined pens is about 600 square feet per cow. A
problem is created when the accumulating animal waste washes from

the pens.

A testing program conducted by Texas Agricultural Extension

Service and published in
; W was used to

determine the impact of dairy wastes on the quality of surface
runcff from the dairies. The results were then used to estimate
the total effects on the natural resources in and below the

watershed (Appendix D-2}.

Water quality problems exist when the intended use of the water is
denied or impaired because of contaminants in the water. For
water quality problems to deny or impair use, the water’s chemical
properties could be unacceptable, offensive foreign matter could
pe present, or the water’s condition could prevent the use of
another resource. Impaired use can be caused by one or any
combination of the following: (1) the water contains and is
disseminating pathogenic organisms; (2) the water is nonpotable
for human or animal consumption; (3) the water is unfit for
aquatic habitat; (4) the water does not meet standards for body
contact recreation; and, (5) esthetics in the area are degraded
due to odors, accumulation of raw animal waste on rocadways,

property of others, etc.

Water resources in the watershed are categorized as stream channel
flow, impounded water, and groundwater. Figures Bl, B2, and B3
(Appendix B) are problem location maps indicating existing or
expected damages from dairy animal waste to these rescources.
Downstream water resources affected are North Bosque River flow,
and the impoundments of Lake Waco and proposed Lake Bosque.

The runoff from dairies transports animal waste and soil
pollutants in solution and in suspension to adjacent lands and
streams. The pollutant lcad consists of dissolved salts and
suspended solids, including bedlcad and floating solids. The
pollutant load originating from the study area consists of about
114 million pounds per year of total solids (Appendix D-2).

Upland storm runoff transports untreated animal waste to the
stream channels and results in water quality degradation and
water use impairment. Untreated animal waste i3 the largest
contributor to water quality problems in and beslow the watershed.
Runoff has transported untreated solid waste from confinement

15



areas, leaving deposits on adjacent property, roads and in
roadside ditches. Many feeding and watering facilities are
located near stream channels. These locations increase the
potential for surface runoff pollution.

The following tabulation shows the animal waste loadings in the
average annual runoff from dairies with inadequate management
systems in the watershed.

Summary of Animal Waste Loadings
From Dairies With Inadequate Waste Management Systems 1/

| |
Item | On-Site f QOff~-Site 2/

| |

| |
Number of Cows | 21,520 | same
Animal Waste (wet - lbs/yr) | 1,121,665,440 f same
Total Scolids (lbs) | 456,517,840 I 114,129,450
Volatile Solids (lbs) | 118,896,540 | 594,480
TKN (lbs) | 6,056,980 | 30,290
9205 (total ~ lbs) | 2,916,330 | 11,680
K50” (total - lbs) | 5,047,500 | 151,420
N& (lbs) | 852,460 | 59,670

| I

1/ BAppendix D contains tables showing a more detailed listing of
animal waste loadings in the watershed.

2/ Animal waste loadings in average annual runoff below the
dairies,

There are about 420 miles of stream channels in the watershed of
which about 190 miles are adversely affected by contaminated water
from dairy runoff. Water quality is impaired for recreation,
aquatic habitat, social, domestic, and esthetic uses. The
impairment ranges from slight to severe. Extremely high fecal
coliform concentrations have been measured in storm runoff within
the watershed. Water use impairment also ranges from moderate to
severe in the North Bosque River below the watershed to Lake
Waco, a distance of about 90 miles.

The TSSWCB’s, "Management Program for Agricultural and
Silvicultural Nonpoint Source Water Pollution in Texas," which
includes the Section 319 pollution assessment process, states that
the North Bosque River has excessive fecal coliform
concentrations. Seven of the nine water samples collected within
the Upper North Bosque River watershed by the TWC during 1987 and
1988, exceeded 200 coliforms per 100 milliliters of water. The
highest coliform count was 270,000 per 100 milliliters. The
TSSWCB’ s document also states that the watershed is an area

", ..where agricultural nonpoint source loadings were contributing
to a fecal coliform problem."
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TWC report
; identifies "confined" dairy

operations as a threat to State water quality standards in the
North Bosque River. The report states that most of the
contamination from dairy wastes can be expected to occur during
high flow or storm runcff conditions. Two samples collected at
the mouth of the watershed during May and July of 1989 indicate
this problem. The sample taken in May, a relatively high rainfall
month, had a fecal coliform concentration of 2,150 cells per 100
milliliters of water. The sample taken in July, usually a lower
rainfall month, had only 90 fecal coliform cells per 100

milliliters of water.

On August 13, 1991, after a 3-day 10-inch rain, the TWC took
samples of storm runcff in the watershed. The samples were taken
in Green Creek near its confluence with the North Bosque River, in
North Bosque River at U.S. Highway 377 in Stephenville, and at
Hico near the mouth of the watershed (Appendix B-1l). These
samples contained fecal coliform concentrations of $%2,000, 80,000,
and 123,000 cells per 100 milliliters, respectively.

Fecal coliform bacteria indicate animal-source pollution and the
potential presence of harmful pathogenic organisms. A fecal
coliform concentration in excess of 200 cells per 100 milliliters
of water is an indication of unsafe conditions for body contact
recreational use. Safe drinking water contains no coliform

contamination.

Algae blooms have been observed in the North Bosgue River during
summer months. This indicates excessive nitrate, phosphate, and
potassium concentrations, as well as deficient dissolved oxygen,
These conditions degrade aquatic life habitat and reduce or
eliminate recreational opportunities.

Upper North Bosque River Watershed drains into Lake Waco. The
planned Lake Bosque will impound most of the runoff leaving the
watershed. Lake Bosgue water will be used for domestic water
supply in Central Texas. Contaminants in the water require
addit ional time, money, and resources to treat for domestic use,
thereby increasing the cost to the consumer.

The following tabulation is a general appraisal of stream channel
pase flow and storm runoff use impairment.
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Use Impairment of Stream Channel Flow
Present Conditions

— Fvaluation Reach 17 — | North Bosque

I

Attribute | 1121 314151 6] 7| River to
I | | | | | | |  Lake Waco .
I I I I I I I I

Recreation | SI1 8|1 S| SIS S| M| s
] | ] | i | | ] .
I I | | I | I I

Aquatic Habitat| S 1 S | S 1 81 S 1 8| 8| S
| | ] i | ] i | "
I | | I I | I I

Social | S 1 81 818181 81| 8| ]
| | L | | | | ] +
I I I I | I I |

Domestic | S| M| L | LIL]|MI|L | M
| I ] I ] | | | .
I I I I | I I |

Aesthetics | S| 81 81 s8I 81|81 s S
] | | | i | ] |

Impairment: L = slight; M = moderate, 5 = severe
1/ Appendix B-1 - Problem Location Map, Stream Flow

Aquatic habitat is degraded and recreational opportunities are
limited in water impoundments in the watershed. Some impoundments
are totally unsuitable for fishing or other recreational
activities because of pollutants washing into the reservoirs.,
Algae blooms and fish kills identified in the reservoirs of two
floodwater retarding structures indicate excessive nutrient
concentrations and deficient levels of dissolved oxygen in the
water. Air quality and visual attributes in the vicinity of the
structures have also been degraded by accumulations of untreated

animal waste.

Fecal coliform concentrations greatly exceed Texas Department of
Health (TDH) standards in water samples taken from many of the
impoundments. The TDH stipulates that water used for cooking,
washing dishes, bathing, etc., must meet the same standards set
for drinking water, which should contain no coliform cells.
Contamination of water in these reservoirs has limited their use

for domestic purposes even in emergency situations.

There are 40 floodwater retarding structures in the watershed
impounding about 6,110 acre-feet and 1,200 surface acres of water
in their sediment pools (Appendix B-2). Twenty-five of these
structures impound runoff from dairies as indicated in the
following tabulation.
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Floodwater Retarding Structures
and Impounded Water Affected By Animal Waste
Present Conditions

(Acre-Feet)

| Dairies in Evaiuation Reach 1/ .
Item | 1 | 2 1 3 | 4 = | 6 | 7 |_Total
I | | I I | | I
Structures (No.) | 5] 2| 5] 5] 1] 6| 1] 25
I | | I | | I | .
I | | I | | | I
Water Surface | 111] 66| 161| 189]| 45| 151| 26| 749
(Acres) | I I I I | | |
| I | l I | I | "
I | I | I | I |
Water Volume | 658 217| 726] 813| 198] 963] 199] 3,774
I | I | | | I |
| ! ! | { | | ]

1/ Appendix B - Problem Location Map, Impounded Water

The following tabulation shows the animal waste loadings in runoff
from dairies with inadequate management systems above the 25
floodwater retarding reservoirs affected by animal waste.

Animal Waste Loadings
From Dairies With Inadequate Management Systams
Above Flood Prevention Structures in the Watershed 1/

| |
Ttem | On-site | Off-site 2/

| |

| |
Number of Cows | 13,560 | same
Animal Waste (wet - lbs/yr) | 706,774,320 | same
Total Solids (1lbs) | 287,657,140 | 71,914,290
Volatile Solids (lbs) | 74,918,080 | 374,590
TKN (lbs) | 3,816,530 | 19,090
9205 (total - lbs) | 1,837,610 | 7,340
KS0” (total - 1lbs) | 3,180,490 | 95,410
N4 (lbs) | 537,150 | 37,600

J |

1/ Appendix D contains tables showing a more detailed listing of
animal waste loadings in the watershed.

2/ Animal waste loadings in average annual runoff immediately
below the dairies.

When excess nutrients, like those in animal waste, find their way
into impounded water, blooms or overabundant growth of algae and
other aquatic plants can result. Algae blooms at the surface can
interfere with photosynthesis of submerged plants by blocking
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sunlight, causing them to die. When this happens, dissolved
oxygen levels near the bottom drop abruptly because oxygen demand
by decomposing plants is great while little or no oxygen is being
produced by the dying plants. Some species of fish, as well as
other animals lower in the food chain, die because of the low

levels of oxygen.

Water use impairment in floodwater retarding structures in the
watershed is moderate to severe. Nutrient levels in some of the
impoundments are excessive as evidenced by algae blooms and fish
kills. Elevated fecal coliform concentrations exceed standards
for safe swimming conditions., The following is an appraisal of
use impairment of impounded water in floodwater retarding
structures in the watershed and in Lake Waco.

Use Impairment of Impounded Surface Water
Present Conditions

] Evaluation Reach 1/ | Lake
Attribute i1 (2 1 314151617 | Waco .

i I I | I I I I
Recreation }1 s|1 8}t si1s1 s1 81 8| L

| | ] i | | | | "

I I | i i I I I
Agquatic Habitat | s | S| 8| 84| s8I s 8| L

| ] | | I | ! | .

I i I I i I i |
Social | s 5|1 81 8| 8t1s 1| 8 L

| ] | | | i | | .

I i I I I | I I
Domestic | s 1 s |1 851 81 S| 81 8| L

| H | | | L | | N

I | I I I I I I
Aesthetics | St M| M} S| M| M| M| L

| ! | ] | | ] |

moderate; S = severe

Impairment : L = slight; M
1/ Appendix B-2 - Problem Location Map, Impounded Water

Animal waste from dairies is also affecting groundwater quality in
the shallow Paluxy Aquifer, which has an extensive recharge area
in the watershed. Impairment of water from the Paluxy Aquifer for
social, domestic, and esthetic uses is slight to moderate. The
potential for fecal and nitrate contamination is high because of
improper well head installation and percolation of contaminated
water in the recharge area. The deeper Trinity Aquifer does not
have a recharge area in the watershed but is subject to
contamination through improperly installed well heads.

Groundwater can be polluted by leachate from ponds, streams, or by
improper land disposal of wastewater and solid manure,
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Nitrate and fecal contamination are major causes of groundwater
use limitations. These contaminants render water unsafe for
drinking and other domestic uses. Excessive nitrate in drinking
water has been blamed for a deadly blood disorder of newborn
babies called methemoglobinemia (blue babies). Fecal

contamination indicates the 1ikelihood of pathogenic organisms in

the water and the potential for human health problems.

The perched water table in flood plain alluvium is also subject to
animal waste contamination. This water table is closer to the
ground surface and does not nave the benefit of filtration through
thick layers of soil material as does the Trinity Aquifer. The
Trinity Aquifer underlies the Glen Rose Formation which serves as
a barrier to percolating water. Contaminants originating in the
watershed reach the Trinity Aquifer mainly due to inadequate well-
head protection and maintenance of areas surrounding the well-
head. These contaminants flow directly into the aquifer with only
minor filtration that would remove Or lessen the pollutants.

Application of large volumes of manure and wastewater on cropland
and grassland in the recharge zone is a common method of disposing

animal wastes. Proper application provides a way to utilize the
nutrients in manure, but excessive rates of application can cause
nitrogen, phosphorous, and potassium to percolate to the

underlying aquifer.

The following tabulation is an appraisal of use impairment of
groundwater in the watershed because of water percolating through
the recharge zone into the aquifer.

Use Impairment of Groundwater
Present Conditions 1/

I
Attribute | Impairment
;
;
Social | M
Domestic | M
Aesthetics | L
;

Impairment: L = slight; M = moderate; S = severe

1/ Appendix B - Problem Location Map - Groundwater
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INVENTORY AND FORECASTING

Scoping of Concerns

Numerous meetings have been held by the sponsors to gain input
from individuals and to inform the general public. The purpose of
the meetings was to discuss the potential project in order to
determine the scope of issues to be addressed and to establish
objectives. The landowners and sSponsors in attendance expressed
their desire to develop animal waste management systems on dairies
in the watershed. The concern expressed by all in attendance is
the degradation of the water, land, air, plant, and animal
resources as well as to prevent further deterioration of these

resources.

A subcommittee of the U.S. House of Representatives conducted a
congressional hearing at Tarleton State University, of which U.S,
Representative Charles Stenholm was a panelist. The hearing was
called to review the dairy waste problem and explore methods to
reduce water contamination. The meetings and hearing have
provided state and local officials, dairy owners and managers, and
concerned local organizations and citizens a forum Lo express
their interest and involvement with water quality and related

problems.

The local news media has been actively involved with editorials
expressing opinions and positions on various aspects of the
problem. News media in Fort Worth, pallas, Waco, and other
metropolitan areas across Texas have also reported and
editorialized on animal waste conditions in the area.

A broad range of environmental, economic, and social factors was
considered during the scoping process to determine the needs of
the project. The degree of significance to decision making
determined the intensity for each factor studied during project
planning. The following is a list of factors considered and their

degree of significance.
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A broad range of environmental, economic, and scocial factors was
considered during the scoping process to determine the needs of
the project. The degree of significance to decision making
determined the intensity for each factor studied during project
planning. The following is a list of factors considered and their

degree of significance.

EVALUATION OF IDENTIFIED CONCERNS

Degree of
Significance to
Decision Making 1/

Economic,
Environmental, and
Social Factors

|
|
|
|
|
|
Land management | High
Prime farmland soils | Low
Erosion | Low
Sedimentation | Low
Water quality | High
Floodwater damages | Low
Water conservation | Low
Municipal water | Low
Recreation I High
Streams and lakes [ High
Ground water | High
Fish and wildlife ] Low
Wetlands | Low
Endangered species | Low
Social and cultural I High
Transportation | Low
Archaeological I Low
resources |
Air quality | High
Visual rescurces | High
Human health and | High
safety |
Mineral resocurces | Low
I

1/ High - Must be considered in the analysis of
alternatives

Low - Consider, but not too significant
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Land Resoqurces

The 110 dairies in the watershed are operating with a herd of

28,400 milking cows.

The following tabulation indicates the

number of cows and animal waste produced annually in each
evaluation reach.

Current Dairy Herd and
Animal Waste Production
Presant Conditions

Reach | Cows | Animal Waste
I No, I tons/vear .
I I
1 | 4,240 | 110,650
2 | 630 | 16,340
3 4,120 [ 107,630
4 | 555,830 | 152,150
5 | 300 [ 23,540
6 | 12,190 [ 318,020
7 1 490 I 12.790
I I
TOTAL | 28,400 [ 741,120
I |

The combined dairy herd in the watershed contributes to Erath
leading county in milk preduction.

County’s status as Texas’
Fourteen dairies, with about 6,880 milking cows,
adequate animal waste management systems and associated land

treatment practices.

Water Resources

have implemented

There are about 420 miles of stream channels in the watershed.
The following tabulation indicates miles of stream channel per
evaluation reach (Appendix B) affected by runoff from dairies.

Stream Channels Affectaed by Dairy Runoff
Present Conditions

I I I
Reach | Total Miles | Affected Miles | % of Total
| | |
| I I
1 | 103 | 52 ] 50
2 | 17 | 12 | 74
3 | 43 ] 17 | 40
4 | 76 | 26 | 34
5 I 34 | 18 I 53
6 | 120 I 50 I 38
7 | 17 | 15 ] 88
I | |
I I I
TOTAL | 420 | 190 | 45
I | |
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There are 90 miles of North Bosque River channel from the mouth of
the watershed to Lake Waco. Lake Waco impounds 151,900 acre-feet

of water covering 7,270 surface acres.

Water covers 2,680 surface acres in the watershed. The floodwater
retarding structures sediment pools account for about 1,200 acres.

The Paluxy Aquifer and the Trinity Aquifer are important sources
of groundwater for watershed and area residents. The Paluxy
Aquifer is relatively shallow and has an extensive recharge area
in the watershed (Appendix B). It furnishes water mostly for
rural domestic uses. The Trinity Aquifer is delineated on the
"Major Aquifers Of Texas" map as published by the Texas Water
Development Board. It is a vast aquifer furnishing large
quantities of high quality municipal, industrial, agricultural,
and rural domestic water for a large portion of central Texas. A
perched water table is present in Recent Alluvium {(Appendix B)

during wet seasons.

Land Use

Following is an estimate of current land uses within the
watershed.

Current Estimated Watershed Land Use

I |
Land Use | Acres { Percent
[ {
[ {
Cropland | 20,720 i 9.0
Rangeland | 135,950 { 58.0
Pastureland | 55,370 | 24,0
Water { 2,680 | 1.0
Other 1/ { 15,040 | 7.0
{ I
{ I
Total i 229,760 | 100.0
{ {

1/ Includes 1,340 acres for dairy barns, pens, etc.

Wildlife Resources

The majority of the watershed consists of upland areas of sandy
soils, much of which has been converted from cropland to grass.
The main crops grown in cultivated areas are small grain, forage
sorghum and peanuts. Abandoned cropland and fields converted to
grass have been invaded by post oak and blackjack oak. The
principal grasses are little bluestem, indiangrass, sand
lovegrass, purpletop and wildrye. Wild plum motts enhance the
habitat for bobwhite quail. Large numbers of mourning dove,
bobwhite quail and a few Rio Grande turkey utilj-e the habitat.
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whitetail deer occupy areas with woody vegetation which provides
food and cover. Other wildlife in the watershed are songbirds,
fox squirrel, cottontail rabbit, nine-banded armadillo, bobcat,

coyote, raccoon, opossum, and red and gray fox.

Another upland habitat congisting of more clayey soils over
limestone is intermingled with the sandier areas. This habitat is
a combination of cultivated areas, open prairie, and steep
limestone hills. Crops grown include small grains and sorghum.
Open prairies support native grasses such as bluestems,
indiangrass, sidecats grama, switchgrass, tall grama, and Texas
wintergrass, and scattered motts of liveoak trees. Ashe-juniper
has invaded the oak woodlands on the steep limestone hills. These
steep areas normally exhibit better range condition than most of
the other sites with grass composition similar to the open

prairies. Sparse cover in the majority of this habitat limits

numbers of deer except in the steeper areas. Raccoon, bobcat,
rabbit, skunk, coyote and fox also occupy this habitat. Quail and

dove are plentiful, songbirds are common and turkey are scarce.

Riparian habitat on deep, loamy flood plain soils along the North
Bosque River supports the greatest plant diversity and is of the
highest value to wildlife. Much of this habitat is farmed in
peanuts, small grain, and sorghum. The frequently flooded areas
are mostly in bermudagrass pastures and pecan trees. Native
grasses in this area are indiangrass, swltchgrass, little
bluestem, Canada wildrye, Texas wintergrass and vine mesquite.
Liveocak, elm and hackberry are also present on this site.
Significant numbers of deer, squirrel and turkey are found in this
habitat. Waterfowl and wading pirds utilize areas adjacent to the

major streams.

Wildlife is scarce in the vicinity of the dairies. Dairy
facilities generally consist of milking barns, feed lots,
confinement areas and waste storage ponds. Livestock remain
confined to these areas which are generally devoid of all
vegetation. Most vegetation in these areas is along fence rows
and is mostly invading grasses and forbs such as johnsongrass,
threeawn, dropseed, buffalograss, ragweed, croton, broomweed and
carelessweed. This vegetation provides some habitat elements for
mourning dove, bobwhite quail, various song birds, rodents, and
small mammals. Livestock are excluded from waste storage ponds,
most of which have their embankments established to bermudagrass.
Wwaterfowl and wading birds have been observed utilizing waste

storage ponds and surrounding areas.

Fishery Resourceg

The North Bosque River, farm ponds, and floodwater retarding
structures provide the major fishery habitats in the project area.

Numerous small intermittent streams are also present. However,
these small streams provide very little, if any, fishery habitats.
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Impoundments providing suitable habitats are generally stocked
with black bass, channel catfish, blue catfish, and sunfish,

The North Bosque River and other podies of water under pristine
conditions in the watershed supported a viable fishery population.
However, contaminated water has destroyed the suitable habitat and
eliminated most of the fishery resources in the watershed.

Threatened and Endangered Species

An informal consultation on endangered species within the project
counties was conducted with the U.S. Fish and Wildlife Service in
August 1991. According to this consultation, three endangered
species may occur in Erath and Hamilton Countles: the whooping

crane (Grus americana), the black~capped vireo (Vireo
atricapillus), and the golden-cheeked warbler (Dendroica

chrysoparia) .

The whooping crane is known to migrate through the area in the
vicinity of the Upper North Bosque River Watershed. The whooping
crane winters on the Texas Gulf Coast; however, during migration
it has been known to occur along rivers, shallow wetlands,
reservoirs, as well as in croplands such as small grain filelds.

Black-capped vireo habitat consists of small motts of scattered
trees (mainly oaks and small cedar) and numerous dense clumps of
brush growing to ground level, interspersed with open areas of
bare ground and rocks. Associated plant species are Texas oak,
cedar, sumac, persimmon, elbow bush, deciduous holly, and yaupen.

The golden-cheeked warbler prefers woodlands which contailn mature
junipers (cedars) for use in nest building and an oak/mixed
hardwood component for foraging activities. 1In addition to mature
cedars, associated plant species include Texas, live, or Spanish
oak; elms, hackberry, and ash. Some or all of these types of
vegetation occur in places in the watershed. However, the dalry
pens and areas that might be disturbed by this project have been
denuded and do not contain habitat for any of the listed species.

Wetlands

Natural wetlands in the project area are intermittent Riverine
systems occurring along the North Bosque River. Limnetic and
Littoral Lacustrine Wetlands {(man-made wetlands) occur in the
numerous farm ponds and flood prevention sediment pools in the
watershed. Many of the wetlands are adversely affected by animal

wastes from the dairies.

Local Economy

agricultural production and related businesses dominate the
economy of the watershed and surrounding area. Over 80 percent of
the $48 million average annual income in Erath County is from
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dairy products, beef cattle, and other livestock. Ancther major
agricultural enterprise in the area is horticultural products such
as trees and ornamental plants. Crops produced in the area are
small grains, fruit, melons, sorghums and peanuts.

Farms in Erath County are typically small family operated units.
Products from each farm have an average market value of $70,300.
Production expenses averaged $52,400 per farm. There are about
1,600 farms in Erath County, which is representative of the
watershed. The average size farm is 350 acres which is less than
the state average of 690 acres. About 90 percent of the farms are
operated by the owners and 10 percent by tenants. Most of the
dairies operating in the area have relatively small tracts of land
and utilize an intensive pen (confined) feeding system.

The dairy industry is a major component of the area’s economy and
is continuing to expand each year. Erath County is the leading
county in Texas in the producticn of milk products and is second
in the number of dairy cattle. The dairy industry has spawned
related enterprises in the area. suppliers of dairy equipment,
feed, veterinary services, and a cheese producticn plant are
examples of industries located in the area.

The transportation industry is also important tc the area’s
economy. The watershed has 449 miles of roads. Approximate
distances from Stephenville to major urban areas are: Fort Worth-
pallas, 70 miles; Waco, 80 miles; Austin, 140 miles; Abilene, 920

miles; and San Antonio, 200 miles.

L Distributi

County-wide, the unemployment rate is 4.7 percent. Per capita
income is $13,391 with an average weekly wage of $281.43.
Estimated local tax base is $1,174,853,000.

With 16.9 percent of the population under the poverty level in
1991, Erath County spent $5,706,000 on welfare.

= | and Hi e

Early history of the watershed area dates back to the aboriginal
populations of Central Texas. Four broad stages of development

have been recorded:

Paleo-Indian 10,000 - 6,000 B.C.
Archaic 6,000 B.C. - A.D. 500
Late Prehistoric A.D. 500 - A.D. 1600
Histeric A.D. 1600 to Present

The earliest evidence of human occupation was by Clovis hunters
(9500 - 9000 B.C.). Evidence for Early and Middle Archaic periods
occupation is based on projectile point styles that have been
recovered. However, nc archaeological sites of this period have
been excavated and reported in this watershed.
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Populations of the area seems to have increased during the Late
Archalc period. In the Late Prehistoric period, sites tend to
cluster around water sources and rock shelters become extensively
occupied. There is little evidence of occupation of the area
during the period A.D. 1500 to 1750.

only 28 archaeological sites have been recorded in Erath County.
Most of the recorded sites are indicative of sporadic occupation
and short term utilization by hunting and gathering groups. all
sites are relatively small.

European settlement of the area was attempted as early as 1825 but
it was not until 1854 that settlers under John M. and William F.
Stephen founded the city of Stephenville. Railroads came to Erath
County in the 18807s. In 1886 William and Harvey Johnson
purchased the 2,302 acre Pedro Herrera Survey in Erath and Palo
Pinto Counties and organized the Johnson Coal Company. After two
vears the mine was sold to the Texas Pacific Coal Company which
operated until 1921. The manufacture of brick and tile was also
an early industry in the town of Thurber in northwest Erath
County. Oil production was a major industry in the late 1940's.

The Thurber Historic District, located a few miles north of the
watershed, is on the National Register of Historic Places as are
the Bluff Dale Suspension Bridge, Col. John D. Berry House in
Stephenville, and the Erath County Courthouse in the public square

in Stephenville.

The project area and surrounding areas are known to contain Indian
campsites, chipping stations, rock shelters, burned rock middens
and historical sites relating to the early railroad, coal, oil,
cotton and tile/brick industries.

Recreatjonal Resources

A 30-acre park on the North Bosque River provides facilities for
year-round recreational opportunities to area residents. The City
of Stephenville has plans for an additional 30 acres to expand the

park due to increasing demand for outdoor and water-related
recreation. Facilities in the park include:

Tennis Courts - 4

Ball Fields - 10

Picnic sites - 40

Camper sites - 12 permanent and 20 temporary
Pavilion - covered - 2

Gazebo - 1
Stage area - 1 (used for concerts and other entertainment)}

Walking trail along the river - 1.2 miles

Foot bridge across the river - 1
Fishing pler - 1 (closed, not being used because of poor

water quality)
Play ground - 1 (swings, see-saw, climbing)

Motorcycle trail
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Physical exercise area - 1 (chining bars, parallel bars,
etc.)

Horseshoe pits - 20

Washer pits - 40

Restrooms - 3

Swimming pools - 1 (concrete)

The park is available for use 12 months per year, 24 hours per
day. The park is used throughout the day and evenings. Visitors
come to eat or just enjoy the river walk. It is estimated that
over 100 people use the facilities for picnic purposes daily.
Much of the use consists of these unorganized activities.
Organized activities are provided through the City Park and
Recreation Department and are very popular with area residents.
Local officials estimate the total visitor days to be 478,000

annually.

The river through the park contains water all year. One area of
the river has water estimated to be 12 feet deep. Water is used
for irrigation in the park during dry periods.

City officials report complaints about unpleasant odors in the
park. The river in the park has been declared not suitable for
water contact activities. Activities have been relocated from the
water’s edge because of the poor water quality and odors,

The proposed park expansion will provide needed area for
additional facilities. Present facilities receive heavy use, but
City officials stated that improving the quality of the water in
the river "would improve the park 100 percent.™

F | conditi

The future without project conditions, based on the existing
technical and financial assistance programs, including the HUP
activities, will improve water quality. However, untreated animal
waste from at least 31 dairies will continue to contaminate
resources in and below the watershed. The combined herd of the
110 dairies, depending on market conditions, is expected to
increase from the current 28,400 cows to 40,500 cows,

Consecquently animal waste production could increase from 741,120

tons to about 1,056,700 tons per year.

Plans by the City of Stephenville to enlarge the City’s sewage
treatment plant will improve water quality below the City,
especially during the summer months. During summer months, stream
flow in the North Bosgque River below the City is augmented by
treated effluent from the sewage treatment plant. Enlarging the
sewage treatment facilities will remove potential water quality
problems related to population increases in the City.

31



Information programs through the HUP for improved installation and
management of household septic tanks and well-head protection will
reduce the possibility of groundwater contamination from these

sources.
p i volv I

It is common knowledge that an extensive source for water
pollution exists in the watershed due to the immense quantities of
animal waste produced each year. As a result of this public
awareness, city, county, state, and federal agencies are working
to prevent surface runoff and ground water contamination. The
resources of local, county, state and federal agencies are needed
to solve and prevent water quality problems. The complexity of
the problems require a multidisciplinary approach to formulating
and implementing solutions. The general awareness of water
quality problems has resulted in private and public application of
expertise, authority, and funds in a comprehensive water quality
resource plan. The Upper North Bosque River HUP, along with this
pPL-566 plan, is an integral part of the water quality resource

plan.

The project objective is to improve and maintain good water
quality in and below the watershed. This objective is supported
by the TWC, TDH, the Brazos River Authority (BRA), and the U.S.

Environmental Protection Agency (EPA).

Local residents are determined to prevent water quality problems.
This is evidenced by general awareness of the problems and the
willingness to express their concerns in public meetings. Also,
local units of government in conjunction with state and federal
agencies are working to resolve existing water quality problems.

The Erath County Commissioners Court has enacted rules and
standards for installation and maintenance of private sewage
systems in the county. New systems must obtain a license for
installation after an acceptable design, considering site-specific
conditions, has been submitted to county authorities. The
standards for design are those published by the TDH.

The watershed and vicinity are within an area proposed for
detailed study by the TWC for designation as a "critical area"
relative to potential underground water problems. The TSSWCB,
under contract with the TWC, has carried out a rural domestic
water well monitoring program to establish a data base for
determining cause-and-effect of current and potential
contamination sources. Unprotected wells are a direct conduit to
ground water. Consequently the TWC has published rules and
established standards for well-head design and installation. The
rules and standards are applicable to all water wells.

The TWC has statutory authority to publish water quality standards
and establish rules to enforce the standards when applicable to
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streams affected by runoff and effluent from dairy operations in
Texas., With reference to the 25-year frequency, 24-hour duration
storm, the TWC states in its rules for livestock and poultry
production operations, "It is the policy of the Texas Water

-Commission that there shall be no discharge of waste/or wastewater

from concentrated animal feeding operations into the waters in the
state, but rather these materials shall be retained and utilized
or disposed of on agricultural land".

The TWC requires dairies with a confined herd of more than 250
milking cows to submit an acceptable animal waste management plan
and obtain an operational permit. Dairies with fewer than 250
confined milking cows should obtain a "letter of concurrence" from
the TWC. Dairies not in compliance with applicable rules and
standards are subject to TWC fines.

The Farmers Home Administration (FmHA) is requiring TWC
operational permits or "letters of concurrence® as a condition for
processing loans for dairy operations. Many commercial lenders
have also implemented similar policies. As dairies comply with
TWC rules, they may be considered for loans from these lending

agencies.

The local soil and water conservation districts, the TSSWCB, and
SCS are assisting dairies in installing animal waste management
systems., At the request of the individual dairy operation, SCS
technical assistance is provided in designing and implementing
animal waste management systems and related best management
practices (BMPs). Also, several engineering consultants are
designing waste management systems for the larger dairies.
However, the urgent need and demand for assistance exceeds that
which can be provided under existing programs.

The SCS, TSSWCB, TAEX, ASCS, TWC, BRA, Texas Air Control Board
(TACB), and the project sponsors (local soil and water
conservation districts) are emphasizing the urgent need for
implementation of adequate animal waste management systems and
associated BMPs. This emphasis is indicated by SCS, TAEX, TSSWCB,
and ASCS co-leadership in the Upper North Bosque River HUP,

Agricultural Conservation Program (ACP) funds, ACP Special Funds
and Great Plains Conservation Program {(GPCP) funds are being
utilized for cost-share installation, but they are not sufficient
to fulfill the need and demand. Other sources of cost-share
funds, such as PL-566 funds, are needed to compliment and
accelerate the implementation of adequate waste management systems
and associated land treatment practices. '
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FORMULATION OF ALTERNATIVES

General

Project formulation followed the specifications in the "Principles
and Guidelines for Water and Related Land Resource Problems".
Formulation alsoc followed the inventory, forecasting, and analysis
of water and land resource conditions relevant to the identified
problems and opportunities.

It was assumed that non-agriculture-related sources of water
quality pollution will be addressed by other plans and actions on-
going in the area. Water quality problems caused by non-
agricultural activities, such as effluent from Stephenville’s
sewage treatment plant, are being addressed by the City of
Stephenville.

The watershed was studied in detail to determine the location and
extent of the problems. Following this study, the scoping process
was used to identify problems relevant to project action. Water
quality problems caused by dairies with inadequate animal waste
treatment facilities was determined to be the problem that could
be treated with a PL-566 project. Assessments identified 96 of
the 110 dairies in the watershed in need of one or more practices
or system of practices that relate to water quality. These
dairies are the ones that warrant project action.

A PL-566 Watershed Protection Plan, ACP Special funds, and GPCP
funds in addition to on-going SCS conservation operations in the
watershed are needed to correct the identified water quality
problem within an acceptable timetable. The public’s desire to
prevent further water quality impairment and maintain good water
quality in and below the watershed incited the need to develop
alternatives for immediate action.

The sponsors determined that a 70 percent minimum reduction in
dairy pollutant load would achieve the sponsors’ objectives, To
accomplish this goal at least 81 existing dairies will need to
implement effective animal waste management systems. It was
determined PL-566 funds could assist 31 dairies implement animal
waste management systems and ACP special funds and GPCP funds
would assist an additional 50 dairies install waste management

systems.

Alternatives considered for PL-566 plan selection adhere to
applicable federal and state statutes. Preauthorization and post-
authorization planning activities have been carried out in
accordance with the National Watershed Manual, as revised, which
includes National Environmental Policy Act planning criteria.
Planning was coordinated with federal, state, and local agencies,
private organizations and individuals with interests relative to
water quality problems. Alternatives considered the desires and
needs expressed by individuals and the public in general.
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SCS planning activities for protecting and preserving cultural
resources will be in accordance with the Programmatic Memorandum
of Agreement with the Advisory Council on Historic Preservation.
The procedures published in the SCS General Manual, Title 420,
Part 401, will be followed. In addition, impact areas will be
evaluated by SCS prior to disturbance to determine if cultural
resources may exist. If found, SCS will take appropriate action

to avoid adverse effects on them.

For maximum effectiveness, planning and design of on-site waste
management systems and associated land treatment practices must be
based on individual site conditions such as: soil type,
topography, distance to stream channels, land use, vegetative
types, management techniques and size of dairy operation. As
needed, data from soil and water sample analyses will be utilized
to design waste management systems for site-specific conditions.
Utilization of wastes on agricultural land will be within
environmentally acceptable procedures to assure nitrogen,
phosphorus, and potassium balance on pastureland, rangeland, and

cropland.

On-site waste management systems include waste storage ponds
constructed on individual dairies with a minimum capacity to
impound applicable surface runoff from a 25-year, 24-hour rainfall
event in addition to dairy operations effluent. The waste
management systems would generally: (1) divert runoff volume away
from pens and corrals; (2) decrease the use of uncontaminated
water and recycle wash and flush water; (3) decrease, or
eliminate, contaminated runoff and wastewater discharging into
watercourses; (4) minimize solid waste transport to watercourses;
and (5) utilize nutrients in animal wastes by applying it to

cropland and pastureland.

Where applicable and practical, new concepts and technologies in
waste management systems will be incorporated into viable
alternatives. It is anticipated the research at Tarleton State
University and the Upper North Bosque River HUP now in progress
will generate new and unique methods and designs for treating
animal waste. For example, "constructed wetlands" are being
evaluated for treatment of liquid wastes. Also, adapted computer
models, such as SWRRB, EPIC and GRASS, are expected to be useful
in planning waste management systems and measuring their

effectiveness.

Transport of animal wastes to an off-site composting and
processing facility is an alternative in lieu of on-site waste
management and treatment. However, the TWC rule with respect to
no surface runoff from the 25-year, 24-hour storm would remain in
effect for the participating dairies and the composting locations.

Studies are on-going by TAES and TAEX to develop a functional off-
site method for composting, processing, and recycling of dairy
waste. The purpose of the research is to evaluate the economic
feasibility of large scale (off-dairy) alternatives for recycling
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and treating animal wastes. Methods being studied are
dehydraticn, custom hauling to agricultural fields, and
composting.

Qff-site composting and processing would consist of one or more
locations with required facilities. This includes buildings,
machinery and adequate acreage. Dependable quantities of suitable
bulking agents such as newspaper, cardboard, peanut hulls, cotton
gin trash, cornstalks, straw, pecan shells, wood chips, municipal
solid waste, sewage sludge, etc., would be necessary. Temporary
storage and drying facilities would be needed at the individual
dairy locations. A means of transporting the waste solids to the
composting plant also would be required. A sustained long-term
market and use or disposal area for treated waste would be
necessary. Current research indicates a 720 cow dairy using this
process would produce 10,758 tons of compost per year.

Because of the complex problems and uncertainties, the long-term
studies needed to arrive at a conclusion, and the urgency for
immediate action, off-site animal waste disposal is not considered
a viable alternative for this PL-566 project.
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DESCRIPTION, COSTS, AND EFFECTS OF ALTERNATIVES

Alternative 1: No PL-566 Watershed Protection Project Action

This course of action will continue without the financial and
technical assistance a PL-566 watershed protection plan would
provide. Government agencies, federal, state and local, will
continue to be active in implementing their standards and programs

for improving water quality.

The TWC can be expected to assert its statutory authority to
determine and publish water quality standards and enforce
applicable rules relative to dairy runoff and well-head
protection. Erath County will proceed with enforcement of its
rules and standards governing the installation of septic tank
systems. The city of Stephenville can be expected to carry out
its planned expansion of the sewer treatment plant and storm

runoff drainage system.

The Sponsor’s soil and water conservation programs, the Leon-
Bosque RC&D Project and the Upper North Bosque River HUP will
continue. Other programs will continue to function as funded.
These sources of technical and financial assistance will be
inadequate for timely implementation of animal waste management
systems for about one-third of the dairies in the watershed.
Inadequately managed and untreated animal waste from these dairies
will continue to impair surface and groundwater quality.

There would be no PL-566 project related installation and
implementation costs. All PL-566 watershed protection project
benefits would be foregone.

Alternative 2: A program of on-site animal waste management and
land treatment practices.

This alternative would function in concert with ACP Special cost-
share funds, GPCP cost-share funds, and SCS conservation
operations to implement a program to improve water quality in and
below the watershed. This alternative would provide technical and
financial assistance to 31 dairles in the Upper North Bosque River
Watershed to install adequate animal waste management systems.

The systems would consist of practices such as waste storage
ponds, diversion terraces, grassed waterways, and pond sealing or
lining. Other related practices include nutrient management,
waste utilization, crop residue use, conservation cropping
sequence, pasture-hayland management, proper grazing use, and
deferred grazing. Appendix D-3 contains a case study of animal
waste management systems.

State rules and standards for confined dairy animal waste
treatment and management are published by TWC. If disposal is by
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land application, untreated solid wastes must be properly
distributed on agricultural land. State rules and standards
require that dairy runoff from a 25-year, 24-hour storm be
impounded on-site. The waste storage ponds designed to hold this
runoff must also meet minimum permeability specifications to

prevent excessive seepage and aquifer contamination. By
containing animal wastes in an area with restricted permeability,
less pollutants will be availlable to contaminate surface and

groundwater.

This alternative would provide PL-566 funds to 31 dairy operators
with inadequate on-site animal waste management systems.
Financial assistance will be available to existing dairies only.
Cost-share rates will be 65 percent of the average cost of
installing enduring practices in the animal waste management
systems and associated land treatment practices. Management
practices are not eligible for financial assistance. Technical
assistance will be provided for the design, installation, and
management of animal waste management systems and associated land

treatment practices.

Costs

The installation period is ten years. Total installation cost is
shown in Table 1. The evaluation period will be 25 years.

Preliminary estimates indicate annualized off-site benefits, at an
8.5 percent discount rate, to be $187,370. Annualized costs,
including operation and maintenance, are calculated to be
$155,810. Therefore, the benefit-cost ratio would be 1.2:1.0,

Effects

This alternative will provide off-site and downstream water
quality related benefits in addition to on-site benefits realized
for individual dairy operations. These public benefits relate to
enhanced recreational opportunities, aquatic habitat, social and
esthetic attributes, and domestic uses. Water quality in and
below the watershed will be improved by a 70 percent reduction in
contaminants washed from the dairies.

The following tabulation lists the damaged resources, primary use
of the resource, and major contaminants that will be reduced by

installation of project measures.
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Summary of Benefits From Implementing Alternative 2

y Contaminants
Damaged Resource Use of Regource 1 . Reduced 2/ .
Water
Streams a,b,c,d,e,£f,9,h 1,2,3,4,5,6,7,8
Lakes a,b,c,d,e,f,9,h 1,2,3,4,5,6,7,8
Aquifer d,g.,h 1,2,3,5,6
So0ils a,c,d,e,f,1 1,3,4,5,8
Air a,c,d;e 9,10
Plants a,b,d,e, f 1,3,4,5,8
Animals a,b,c,d,e,f 3,5,8,9,10
1/ a - recreation 2/ 1 - nutrients
b - aguatic habitat 2 - fecal
¢ - social uses 3 - salts
d - domestic uses 4 - sediment
e - esthetics 5 - pesticides
f - wildlife habitat 6 - septic effluent
g - livestock water 7 - municipal effluent
h - irrigation 8 - solid waste
i - crop production 9 - ammonia
10 - dust

This alternative will provide for sustained long-term water
quality improvement in and below the watershed as well as on-farm
soil and water quality improvement. It will improve recreational
opportunities in area lakes and on the North Bosque River. Major
benefits will accrue to the Stephenville city Park where visitor
days will be enhanced because of elimination of objectionable

odors and poor water quality.

The visual resource will be enhanced by changing manure-clogged
streams to streams with improved water quality. It will eliminate
unsightly deposits of animal wastes from roadways and other
property downslope of the treated dairies.

This alternative will enhance the dairy industry locally by making
treated dairy pens and associated real estate free from unmanaged
animal wastes. It will encourage sustained operations and
expansion of related enterprises. Metropolitan areas in Texas
will continue to be supplied with milk and milk products that are

produced within the local area.

Summary of Plans

Alternative 1 will allow the future without project conditions to
cccur. On-going programs for soil conservation technical
assistance and limited financial assistance will be inadequate.
Untreated animal waste will accumulate and impair water, land, and
other resources in and below the watershed.
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Alternative 2 will provide for technical and financial assistance

to install animal waste management systems on 31 dairies in the
watershed in a timely manner. Animal waste loadings in watershed

runoff will be reduced by about 70 percent. Water, land, air,
plant, and animal resources will be improved.
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SUMMARY AND COMPARISON OF PLANS

Effects

Description of
Alternative

Project Investment
Adverse Annualized
Beneficial Annualized
Net Monetary Benefits

Water

Land

Air

Fish and Wildlife

Alternative 1
{(No PL-566 Action)

No treatment

0
0
0
0

Continued
degradation

of water quality
because of
increasing load
of nutrients,
fecal coliform,
salts, sediment,
pesticides, etc.

Continued
degradation

of land due to
accumulation of
animal waste.

Continued
degradation of
air quality due
to uncontrolled
dust and gasses
such as ammonia
from dairies.

Continued
degradation of
fish and wildlife
habitat due to
untreated animal
waste on land
and in water.
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Alternative 2

Animal waste mgt.
systems on 31 dairies

$ 2,050,400
$ 155,810
$ 187,370
$ 31,560

Sustained, long-term
improvement of water
quality because of
reduced discharge of
pollutants from
untreated dairy pens.

Sustained, long term .
improvement of soil
resources because of
implementation of
plans £o manage
application of animal
waste.

Improved air quality
because of management
of animal waste.

Improved fish and
wildlife habitat
because of management
of animal waste.



Area Economy Danger of Protection and
economic improvement ¢f area
failure due to economics through
adverse effect continued expansion
of increasing of dairy industry and
problems of related enterprises.
accumulating

amounts of
animal waste.

Human Rescurces Degradation of Improvement of
gquality space environment for
for people to people to live, work,
live, work, and and play.
play due to
impairment

of natural
resources in area.

Pro Ini .

This project will work in concert with the Upper North Bosque
River HUP which is a cooperative plan to deal with animal waste
problems in the acre watershed. The Soil Conservation Service,
Texas Agricultural Extension Service, Agricultural Stabilization
and Conservation Service, and Texas State Soil and Water
Conservation Board are lead agencies in the project. The purpose
of the project is to significantly reduce or prevent pollution in
surface water and groundwater.

The HUP plan calls for construction and operation of animal waste
management systems and related land treatment practices. Special
project funding is being made through ASCS and SCS programs. This
PL-566 project is needed to provide additional technical and

financial assistance to facilitate animal waste management systems

and associated land treatment.

This plan will accelerate land treatment and technical assistance
without duplication of current programs.

Ris) iy i

All data used in evaluating and establishing future conditions in
the watershed are based on recent history. Agricultural
production estimates are based on local records of farm and ranch
units. The net benefits of the recommended plan exceed the cost
of the planned measures without consideration of any projections.
Therefore, the uncertainty aspects of projections for project
justification are not applicable. The participation of individual
land users is entirely voluntary. Interviews with community
leaders and land users indicate that 31 dairies with identified
problems will participate in this project.
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Rat i L £ ] Sel .

Alternative 2 is the recommended plan. It provides for waste
management practices that are acceptable to the land users,
project sponsors, and SCS. These practices, when properly applied
and maintained, will accomplish the project goals. There are no
unresclved conflicts or objections to the recommended plan.
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RECOMMENDED PLAN

General

The recommended plan consists of applying best management
practices to adequately manage animal waste on 31 dairies. The
practices consist of waste storage ponds, diversion terraces,
grassed waterways, and pond sealing. Associated land treatment
practices include nutrient management, waste utilization, crop
residue use, conservation cropping sequence, pasture-hayland
management, proper grazing use, and deferred grazing. Appendix D-
3 contains a case study of animal waste management systems.

Animal waste management systems will assure that dairy runoff from
a 25-year, 24-hour storm would be impounded on-gite., The holding
pond reservoirs for this runoff will meet minimum permeability
specifications to prevent excessive seepage and aquifer
contamination. By containing animal wastes in an area with
restricted permeability, less pollutants will be available to
contaminate surface water and groundwater.

Cost and Benefits

Preliminary estimates indicate annualized off-site benefits, at an
8.5 percent discount rate, to be $187,370. Annualized costs,
including operation and maintenance, are calculated to be
$155,810., Therefore, the benefit-cost ratio would be 1.2:1.0.

The PL-566 cost-share rate will be 65 percent. Either the actual
cost, not to exceed established average cost, or the average cost,
will be used to determine payment per practice. Cost-share
payments to land users will be made by SCS after a planned
eligible practice in the contract has been conmpleted and
certified. Payment will be based on cost-share documents
prescribed by SCS. Participants must file a claim to SCS for

payment.

Operation and maintenance costs are the responsibility of the
individual land user who agrees to apply the practices according
to the long-term contract between the land user and the SCS. Upon
completion of the contract, the land user is expected to continue
the operation and maintenance through an agreement with the local
soil and water conservation district.

Rurpose and Summary

The recommended plan is Alternative 2. Purpose of the project is
to improve water quality in and below the watershed. The proiject
will provide assistance to 31 dairies to implement a waste
management system designed to reduce off-farm runoff of pollutants
from the 25~year, 24-hour storm event. Project installation
period is ten years.
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Blan Elements

Funds provided by this plan will be used to design and install
animal waste management systems and related land treatment
practices. The existing ASCS cost-sharing programs will be
unaffected by the actions of this watershed plan.

Project funds will made available to provide technical assistance
for conservation planning and/or application. Additional funds
will be available for cost sharing to install conservation
practices. The project map (Appendix E) shows the location of the
dairies eligible for project participation. Specific locations of
identified dairies eligible for cost-share assistance are on file
in the local SCS field offices. ‘

Animal waste management systems will be planned on-site with the
owner. Studies show that management practices and enduring
practices are needed to reduce the pollutant load leaving the
dairy. The management and enduring practices which proved to be
economically feasible and environmentally perferable are listed

below.

Management practicesg: :
Pest Management Waste Treatment Lagoon
Nutrient Managment Waste Storage Structures
Waste Utilization Terraces

Conservation Cropping 3Sequence Diversions

Crop Residue Use Sediment Basins
Pasture-Hayland Management Grassed Waterways

Proper Grazing Use Pond Sealing

Deferred Grazing Critical Area Planting
Contour Farming Ponds

Irrigation Water Management Irrigation Systems

Waste Management Systems Waste Storage Pond

Other approved practices listed in the Field 0ffice Technical
Guide may be used if they are economically and environmentally

feasible and meet the gecals of the project.

Permit | Compli

Section 404 of the Clean Water Act regulates the discharge of
dredged and fill material into waters of the United States,
including wetland. The need to obtain a Section 404 permit will be
determined by individual dairy owners before any work begins.
Landowners should obtain permits from the Texas Water Commission
and the Texas Air Control Board and other state agencies as

required.

Project practices have been planned and funds s.heduled to be
obligated during a 10 year period. Technical a<=istance is
included for the last three years to maintain cocatracts still in
effect. The following tabulation shows the obligations for each
year during the installation period.
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Schedule of Obligations

PL-566 Other Total

Yoar Element
{(dollars) (dollars) {(dollars)
1 Waste Management Systems 142,400 76,600 219,000
Project Administration 5,100 1,100 6,200
Technical Assistance 17,600 0 17,600
Subtotal 165,100 77.700 242,800
2 Waste Management Systems 142,400 76,600 219,000
Project Administration 5,100 1,100 6,200
Technical Assistance 31,000 0 31,000
Subtotal 178,500 _ 17.790 256,200
3 Waste Management Systems 142,400 76,600 219,000
Project Administration 5,100 1,100 6,200
Technical Assistance 31,000 0 31,000
. Subtotal 178,500 77.790 256,200
4 Waste Management Systems 177,900 95,800 273,700
Project Administration 6,300 1,400 7,700
Technical Assistance 42,800 0 42,800
. Subtotal 227,000 97,200 324.200
5 Waste Management Systems 177,900 95, 800 273,700
Project Administration 6,300 1,400 . 7,700
Technical Assistance 45, 600 0 45, 600
Subtotal 229,800 97,200 327.000
B Waste Management Systems 177,900 95,800 273,700
Project Administration 6,300 1,400 7,700
Technical Assistance 48,700 0 48,700
. Subtotal 232,900 97,200 330,100
7 Waste Management Systems 142,400 76,600 219,000
Project Administration 5,100 1,100 6,200
Technical Assistance 46,000 0 46,000
___Subtotal 193,500 77,100 271.200
8 Technical Assistance 21,700 0 21,700
. Subtotal 21.700 0 21.700
9 Technical Assistance 14,400 0 14,400
_ Subtotal 14.400 0 14.400
10 Technical Assistance 6,600 0 6,600
Subtotal 6,600 Q 6,600
TOTAL 1.448,000 602,400 2,050,400
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Respongibilities

Animal waste management systems will be planned and established
during the project installation period by land users in
cooperation with their soil and water conservation district.
Governing bodies of these districts will arrange for meetings to
promote installation of conservation practices. A conservation
plan of operations (long-term contract) will be developed between
individual land users and SCS. The conservation plan of
operations will specify practices to be installed, an installation
schedule, and an operation and maintenance agreement.

Land users will be responsible for making all necessary
arrangements to assure planned work is started and completed in
accordance with the conservation plan of operations.

Technical assistance will be provided by SCS to plan and apply
land treatment practices.

Contracting

Conservation practices will be applied by means of long-term
contracts between the SCS and participants. Eligible practices
will be cost-shared. The conservation plan of operations will be
used as a basis for developing the long-term contract to solve
identified problems. The plan is to include a combination of
conservation practices that, when installed, will provide the
treatment required to solve the identified problems to the degree
needed to meet the objectives of the project. Cost-shared amounts
and formulation of the contracts will follow the guidance in the
SCS General Manual and the National Contracts, Grants, and
Cooperative Agreements Manual which is in existence at the time

the contract is written.

Cultural Resources

SCS planning activities for protecting and preserving cultural
resources will be in accordance with the Programmatic Memorandum
of Agreement with the Advisory Council on Historic Preservation
and the State Historic Preservation Officer. The procedures
published in the SCS General Manual, Title 420, Part 401, will be
followed. 1In addition, impact areas will be evaluated by SCS
prior to construction to determine if cultural resources may
exist. If significant resources exists, SCS will take appropriate
action to avoid adverse effects on them.

I1f any cultural resource is discovered during application of the
planned practices, the resource will be protected from further
disturbance. The SCS will notify the land user and the State
Historic Preservation Officer. The SCS will take appropriate
action to protect any significant cultural resources and avoid
adverse effects on them.
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Fi .

Federal assistance will be provided under authority of the
Watershed Protection and Flood Prevention Act (Public Law 566,
83rd Congress, 68 Stat. 666), as amended. The balance of funds

will be furnished locally.

Federal assistance is subject to the appropriation of funds for
the application of project practices.

Noncost-shared management practices, such as crop residue use,
contour farming, and conservation cropping sequence, will be
required as a condition to cost-shared assistance for other
practices to achieve project objectives. Noncost-shared
management practices will be installed concurrently with cost-

shared enduring practices.

. ‘g { Maint

Operation is the administration, management, and performance of
non-maintenance actions needed to keep a completed conservation
practice safe and functioning as planned.

Maintenance includes preventing deterioration of applied
conservation practices and repairing damage to, Or replacement of
the practice, if one or more of its components fail. Damages to
completed practices caused by normal deterioration, drought,
rainfall in excess of design rainfall, or vandalism is considered

maintenance.

The land user will be responsible for operation and maintenance
(0M) of installed practices. O0&M requires effort and
expenditures by the land user throughout the life of the practice
to maintain safe conditions and assure proper functioning.

The O&M requirements will be documented in the conservation plan
of operations. The cooperator must agree to a conservation plan
of operations (long-term contract) which provides adequate and
sound arrangements for proper operation, prompt and appropriate
performance of needed maintenance, and financing the costs of
operation and maintenance. The cooperators should carry out the
provisions of the agreed-to plan in a manner consistent with the
spirit, intent, and purpose of the plan and project.

The conservation plan file should reflect the actions required and
taken. After termination of the long-term contract, the
cooperator is expected to continue the O&M requirements for
practices in the same manner as prescribed for other conservation
practices covered by the district agreement. Requirements for O&M
will be incorporated in the cooperator’s conservation plan of
operations.
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Representatives of the soil and water conservation districts will
periodically inspect the conservation practices. The districts
will encourage land users to perform needed maintenance, replace
damaged measures, and in planning and installing new measures to
maintain an adequate level of protection. Special maintenance may
be necessary to repair damage from unusual storms.
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Table

1

ESTIMATED INSTALLATION COST

Upper North Bosgue River Watershed

] Dollars 1/
Installation I I |Public Lawi| Other |
Cost ltem | Unit [Number|566 Funds | Funds | Total
[ | [ [ [
Waste Mgt. Systems | [ | [ [
(Water Quality) | [ | 2/ KV
Accelerated |IDairy | 31 (1,142,600 [ 602,400 | 1,745,000
[ | I | [
Technical Assistance|Staff | | | |
S¢S [ Years | 5,2 | 305,400 1 Q 1 305,400
I I |
TOTAL (1,448,000 | 602,400 | 2,050,400
| | |

1/ Price Base: 1992

2/ Includes $39,300 for Project Administration

3/ Includes §8,600 for Project Administration
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Upper North Bosque River Watershed, Texas

TABLE 2

ANNUALIZED ADVERSE EFTECTS

| Annualized | Operation and |
Item | Installiation | Maintenance | Total

| Cost | Cost i
| {dollars) | {dollars) ]
I I I

Waste Mgt.Systems i 132,580 | 23,230 | 155,810
{(Water Quality) | I |
Accelerated | I |
[ ] !
I [ I

TOTAL | | 23,230 [ 185,810
) I |

132,580

1/ Price Base:
for 35 years
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Table 3
COMPARISON OF BENEFITS AND COSTS

Upper North Bosque River Watershed, Texas

“Total Annualized | Annualized

[ |
Item | Benefits | Cost | Total
| {dollars] | {(dollars) |
I I |
Waste Mgt. Systems | | !
(Water Quality) | 187,370 | 155,810 | 1.2:1.0
Accelerated I | f
] ] |
f f |
TOTAL | 187,370 I 155,810 | 1.2:1.0
| | |

1/ Discounted and annualized at 8.5 percent for 35 years

2/ Price Base: 1992
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EFFECTS OF RECOMMENDED PLAN

General Effects

This section describes the economic, environmental, and social
effects of the recommended plan. Only those factors that received
a high significance rating in the "Concerns Section" are discussed

in this section.

The total cost of the project is shown in Table 1., The ratio of
annualized benefits to the annualized cost is shown on Table 3.

In addition to monetary benefits, the project will improve off-
site social benefits by improving the environment to make the area

a better place to live, work, and play.

The goal of the project is to significantly reduce or prevent
pollution in surface runoff and groundwater. The project
activities will include planning, designing, and construction
supervision of selectively cost-share practices for adequately
treating animal wastes on or off-site. The ultimate goal is to
accomplish measurable reductions in contaminant levels in surface
and groundwater within the watershed.

A description of the project impacts is presented in the following
paragraphs. Appropriate baseline data has been included to
establish needed perspective. Areas of impact believed to be of
key importance to decision making are summarized for the
alternatives in the "Summary and Comparison of Candidate Plans".

Land Management

Soil testing programs and development of recommended nutrient
application rates will result in appropriate disposal of solid
animal waste. The solid manure will be used as a fertilizer
source., Land application rates will be monitored to assure the
runoff or leaching of nutrients will be minor.

Land resources will be protected and improved by proper
application of animal waste. Proper application of animal waste

will reduce the effects of excessive nutrients and eliminate the

potential of placing excessive salts on cropland. This practice
will also improve soil tilth through additions of organic matter
to the soil, Sustained, long-term use of the soil resources will
be assured by implementation of the project measures,

Hater Ouality

Use impairment of stream channel flow, impounded surface water,
and groundwater will be slight with the project installed.
Pollutants that wash into the stream system following a storm
greater than the 25-year, 24-hour storm is congidered to be a
slight impairment because of the infrequent occurence of the

event. Water quality in and below the watershed will be improved
by a 70 percent reduction in contaminants from the dairies.
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Social and Cultuzal

The social and economic environment of the watershed and
surrounding areas will be improved by the project. The community
will benefit from savings and increased value of the sustained
dairy enterprises. There will be minor penefits from increased
employment and opportunities for dairy related businesses.

visual Resources

Untreated animal wastes washing from dairies onto adjacent
properties and roadways will decrease pecause of project action.
The visual resources will be enhanced b¥y well managed dairy

operations.

Humap Health and SafeLy

Health hazards will Dbe reduced by improving water quality. The
threat of infection from polluted water will be reduced. Improved
resources will provide a safer place for residents to live, work,

and play.
The following adverse impacts cannot be substantially mitigated

during implementation of project measures.

- pust generation, noise, and traffic obstructions during
construction will adversely impact adjacent residents.

- Temporary wind and water erosion may occur during
construction, until the ground cover becomes established.

- Milk production losses may occur during construction, along
with increased movement of milking cows to avoid construction

areas.

- Additional truck traffic may be generated to haul solid
wastes to cropland or pastureland fields for final

disposition.

Construction, operation and maintenance of the planned practices
and systems will require irretrievable commitments of energy.,
material and financial resources.

Short-Term versus Long=Tern Use of Resources

The recommended plan is compatible with the projected future long-
term uses of the area’s land, water, and other resources. The
plan also conforms to the presently established goals of the Upper
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North Bosque River HUP to affect measurable reductions in non-
point source contaminants in surface runoff and groundwater within
and below the Upper North Bosque River Watershed.

Unacceptable surface water and groundwater quality in and below
the watershed has been caused by untreated animal wastes washing
into the stream system. Assessment of long-term effects indicates
improved water quality resulting from the project. 1In addition,
positive impacts will occur to land, air, plant and animal
resources from project action.

Relationship to Other Plans and Policles

The recommended plan conforms to the general land use plans and
policies of the Counties of Erath and Hamilton. The plan also
conforms to and supplements the flood prevention projects in place
in the watershed. This plan accomplishes the sponsor’s objective
of improving water quality in the watershed.

The recommended plan conforms to long-range plans of the Brazos

River Authority to improve water quality and other natural
resources in the watershed. The Brazos River Authority has stated

it’s support of the objectives of the plan.,

This plan complies with various federal environmental statutes
that mandates protection of the natural resources.
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CONSULTATION AND PUBLIC PARTICIPATION

The plan was developed in consultation and cooperation with all
interested agencies and individuals. Prior to initiation of
planning and during the planning phase, informational meetings
were held by local organizations. It was recognized during the
early planning stages that a PL-566 watershed project would be
compatible with the Upper North Bosque River HUP which is a
cooperative project of the SCS, TAEX, TSSWCB, and ASCS.

The Upper North Bosque River Watershed application for assistance

- under PL-566, as amended, was authorized for planning assistance

by the Chief of the SCS in December 1991. Contacts were made with
numerous agencies and individuals during planning to obtain
information and assistance during the planning process. Meetings
were held by the Sponsors to inform the general public and
involved landowners and to gain opinions and information from
interested individuals. Newspapers serving the watershed area
published articles announcing public meetings.

The U.S. Fish and Wildlife Service responded to a request for
informal endangered species consultation for the watershed on

September 18, 1991.

In addition, a field trip was conducted with bioclogists of the
U.S. Fish and Wildlife Service and the Texas Parks and Wildlife
Department in April 1992. Suggestions from these biologists were
used to formulate the project and assure consideration of fish and
wildlife habitat needs and protection of all resources in plan

development.

The following agencies and organizations were requested to comment
on the Draft Plan and Environmental Assessment:

U.S. Army Corps ¢of Engineers

U.S. Environmental Protection Agency (Region 6)
U.S8. Fish and Wildlife Service (Regional Office)
North Central Texas Council of Governments
Texas State Soil and Water Conservation Board
Texas Historical Commission

Texas Agricultural Experiment Station

Texas Agricultural Extension Service

City of Stephenville

Texas Association of Dairymen

Cross Timbers Concerned Citizens

Forest Service (Regional Office)

Agricultural Research Service

Agricultural Stabilization and Conservation Service
Office of the Governor

Central Texas Council of Governments

North Central Texas Council of Governments
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Texas Parks and Wildlife Department
Texas Water Commission

Brazos River Authority
Institute for Applied Environmental Research

Associated Milk Producers, IncC.

USDI

Heritage Conservation and Recreation Service

Texas Campaign for the Environment

The Responding Agencies’ and Organizations’ comments and the
disposition of each are as follows:

Department Of The Army, Corps of Enaipeers

Comment:

Response:

Comment:

Response:

The Corps stated that they concur that this project will
improve surface water and ground water quality in and
below the watershed by assisting in a program to reduce
the pollutant load.

Noted.

The Corps stated that the permits and Compliance Section
states that "no federal permits are required for project
action" and that practices described for inclusion in
the recommend plan include waste storage ponds,
diversion terraces, grassed waterways, fencing, and pond
sealing and lining. The Corps stated that any of these
practices could require a permit in accordance with
Section 404 of the Clean Water AcCt. They stated that
Under Section 404, the U.S. Army Corps of Engineers
regulates the discharge of dredged and fill material
into waters of the United States, including wetlands.
The Corps advised that the need for any Section 404
permits be addressed on a case by case basis.

Most animal waste management plans and assoclated land
treatment measures to be planned with individual dairy
operators under this project are covered under the
Nation-wide 404 permit issued by the Corps. However,
any structure planned for installation that might
discharge dredged and fill material into waters of the
United States, including wetlands, will address the need
for a Section 404 permit before construction begins.
Wording has been added under the Permits and Compliaance
Section to require consideration of the need for a

Section 404 permit.

0.5, Envi L - Region 6

Comment :

The Agency stated that confined animal feeding
operations may be subject to NPDES permitting
requirements (40 CFR 122.23). They stated that EPA
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Response:

Comment :

Response:

U,8, Fish

Region 6 is currently working on a general permit for
these operations and expects the Federal Regigter notice
to be published shortly.

Permitting requirements are a responsibility of the
project sponsors or the landowner. However, these
requirements will be a consideration in developing a
resource plan and animal waste management systems with

the individual landowner.

The Agency stated that based on the expected benefits of
this proposal in reducing the pollutant load within the
North Bosque Watershed, EPA has no obijections on the

Plan-EA.

Noted.

and Wildlife Service (Regional Office)

Comment :

Response:

Comment:

Response:

The Service stated that the U.S. Fish and Wildlife
Service is supportive of the plan which will improve
water quality by providing funding and technical
assistance for wastewater control and treatment
structures for pollution abatement from numerous dalries
that are concentrated 1in this watershed.

The project sponsors and the SCS are appreciative of the
support and cooperation of the Fish and Wildlife Service
durling the early stages of project planning.

Suggestlions and recommendations from the Service were
used as guidelines in plan development. Quality plans
are the result of interagency cooperation which will
ensure accomplishment of the goal of improved water
quality and other natural resources in the watershed.

The Service stated that "identification and evaluation
of concerns ... listed fish and wildlife, wetlands, and
endangered species as ’‘low’ for degree of significance
to decisionmaking."

These resources are rated "low" for degree of
significance to decisionmaking for plan development.
While these resources are not the primary concern of the
overall plan, they are and will be a strong
consideration in developing animal waste management
plans as technical assistance is provided to individual

dalry operators.
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Comment:

Response:

Comment:

Response:

Comment

Response:

The Service stated that the plan reported wildlife is
scarce ip the vicinity of the dairies. The Service
agrees (th the focus of the plan should be on land
managemént and improvement of water guality and that
cooperating dairies should be encouraged to allow areas
of natural cover to develop with diverse vegetation, and
to provide wildlife habitat whenever possible.

The project will provide technical assistance in the
planning and implementation of animal waste management
systems and associated land treatment on 31 dairy farms.
A resource management plan will be developed with each
cooperating dairy owner to develop areas with diverse
vegetation or other practices which will provide and
improve wildlife habitat.

The Service also stated that "County and watershed
management plans should include the optimization of
wildlife habitat such as riparian corridors, forested
bottomlands, and wetlands. Emergent wetlands should be
developed as a part of the waste management systems, as
they have been shown to be excellent nutrient
assimilators."

Optimization of wildlife habitat will be emphasized as
technical assistance is provided to the dairy owners.
Animal waste loadings in watershed runoff will be
reduced by about 70 percent. Water, land, air, plant
and animal resources will be improved.

The Service stated that studies are needed to evaluate
possible contaminant buildup (nutrient, trace elements,
i.e. selenium, zinc) in wastewater lagoons, sediments,
and in soills to which manure is applied. They further
stated that bird use of wastewater lagoons or created
wetlands should be monitored and that the presence and
effects of other potential feed additivies or veterinary
supplies should be investigated. They stated that a
long term commitment to monitor the effectiveness of the

plan is necessary.

The Institute for Applied Environmental Research, an
organization associated with Tarleton State University
at Stephenville, has been awarded a grant for long-term
studies of animal waste problems and to monitor the
effectiveness of various animal waste management systems
in relation to water quality. In addition, the Upper
North Bosque River HUP will address many of these

concerns.
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Comment :

The Service stated it appreciates the opportunity to
review and comment on the plan and they applaud the
initiative of the SCS5 in providing leadership and
resources to address the needs of this industry.

Response: Noted.

North Central Texas Council of Governmepts (NCTCOG)

Comment:

Response:

The Council stated NCTCOG regional review process has

determined that this project meets the review criteria
specified in the rules of the Texas Review and Comment
System and that favorable consideration of the project
is recommended.

Noted.

r State Soil and Water o ion Board

Comment :

Response:

Comment :

Response:

Comment:

Response:

The Board stated they had received and approved the
application for assistance on this project and assigned
it a priority on September 20, 1989.

Noted.

The Board stated their involvement with the sponsors and
SCS on this project has lead them to believe the
objectives of the sponsors can be satisfied by
implementation of this watershed plan and the selected
alternative is the best practicable solution to the
agriculturally related water quality problems in the
watershed.

Noted.

The Board urges all associated with this project to seek
expeditious implementation of this plan.

Noted.
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T Historical Commissi

Comment:

Response:

The Commission stated that based on the information in
the Draft Plan and Environmental Assessment, they concur
with the recommendations that cultural rescurces
investigations should be undertaken prior to any ground-
disturbing activities related te this project. The
Commission stated they will continue to review the
project upon receipt of an archeological survey report.

Impact areas will be evaluated by SCS prior to
construction to determine if cultural resources may
exist. If significant resources exist, SCS will take
appropriate action to avoid adverse effects on them.

| { cu) L E . Stat

Comment :

Response:

The Station stated they appreciate the cooperative work
with SCS and other agricultural agencies. They stated
this is a fine example of a productive relationship
between public agencies that can serve the needs of the
people of Texas and they are pleased to be a part of
that cooperative endeavor. The Station had no further

comments on the draft plan.

Noted.

 cultural \on Service. Joe - sxtensi

Agent

Comment:

Response:

Mr. Pope stated he supported the plan and this endeavor
will improve our water quality.

Noted.

v of Stephenville. Bob Self. W Pollution Control OFfi

Comment :

Response:

Mr. Self stated he has extensive experience with water
quality problems in the Bosque River and the residents
of the City will benefit from implementation of this

program.

Noted.
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Comment :

Response:

Comment :

Response:

Comment :

Response:

Mr. Self stated that according to the project map in
Appendix E of the draft, 42 dairies eligible for project
treatment are located above the City of Stephenville,

The Project Map, Appendix E, identifies all dairies
eligible for participation in the project. Only 31
dairies identified on the Project Map will be funded for
technical and financial asgsistance through this project,
Other dairies will be treated with assistance from the
Agricultural Conservation Program and Great Plains
Conservation Program.

Mr, Self stated the City is nearing the completion of
the planning phase for doubling the capacity of the
Municipal wastewater treatment plant and replacing
undersized collection and outfall lines which is
expected to be accomplished within the next 18 to 20
months. He stated that this work will provide
guarantees of water quality for the people in Hico,
Meridian and on down to Waco, but it will not do
anything to improve the quality of water in Stephenville
city limits. He stated that only through a project such
as is proposed by this plan will there be some direct
benefit to the citizens of Stephenville.

Noted.

Mr. Self stated he has tremendous respect for the
agencies and individuals involved in this effort to
assist the dairymen in the installation of appropriate
waste management and land treatment systems and he
applauds the efforts and sincerely hopes the funding is
granted for this project,

Noted.

Texas Agsociation of Dairvmen

Comment :

Response:

The Association stated that the Texas Association of
Dairymen applaud the efforts to correct the problems and
improve the watershed by 70 percent as stated in the
draft plan. They stated that the dairymen are concerned
about water quality and the cost many dairymen have
spent to improve conditions indicates their willingness
to cooperate,

Noted. The goal of the project is to reduce animal
waste loadings in watershed runoff by 70 percent.
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Comment:

Resgponse:

Comment:

Response:

Comment :

Response:

The Association stated that the report was the most
degrading public report against the dairy industry ever
seen and that the true focus should be turned to those
who were in positions of authority to regulate and
report on the quality of water, land and air. They
stated that changes need to be made, but the dairy
industry should not be blamed for the problems of our

environment.

The assessment is a factual report of interdisciplinary
studies by geologists, biologists, engineers,
hydrologists, conservationists, water quality
specialists, sociologists, economists, and cultural
resource specialists. Studies were made by local,
state, and federal agencies, including a Congressional
hearing. All studies address the problem of untreated
animal waste polluting the stream system in and below
the watershed. This project is formulated to treat the
problem by assisting the dairymen to design and
implement animal waste management systems. In order to
justify federal funding, a problem must be established
and alternatives to correct the problem developed. The
solution must be cost effective and/or environmentally
beneficial. Non-agricultural related pollution problems
in the watershed are recognized. Problems relating to
Stephenville’s sewage treatment plant and failed on-site
sewage treatment systems (septic tanks and filter
fields) were acknowledged. These problems are addressed
in the Upper North Bosque HUP or through Stephenville’s
plans to construct an enlarged sewage treatment plant.

The Association stated the dairymen have been
uninformed, unregulated, and undermined.

The purpose of this project is to improve water quality
in and below the watershed. The goal will be
accomplished by providing information and financial
assistance to the dairymen on alternatives to deal with
the animal wastes generated by their operations.

The Association encouraged the SCS to assist more than
31 dairies as described in the plan,

This project will be supplemented by the Agricultural
Conservation Program and Great Plains Conservation
Program to address the needs of an additional number of
dairies in the watershed.
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Comment :

Response:

Comment :

Response:

Comment :

Response:

Comment :

Response:

The Organization stated they are a chartered, non-profit
organization that was formed three years ago in

response to dairy-related pollution problems in Erath
County. They stated they have worked diligently with
numercus state and federal agencies in an effort to curb

dairy pollution.

Noted.

The Organization stated that they fully support efforts
proposed in the Upper North Bosque River Watershed Plan
and other similar efforts put forth by the SCS in recent
years. They stated that one of the major ways dairy
pollution will be brought under contrel is by providing
cost~-sharing and technical assistance to help dairies
install the waste management facilities they need.

Noted.

The Organization stated that they see the need for
better state regulations governing these operations and
the need for effective enforcement of rules through a
fair system of routine dairy inspections.

Noted.

The Organization questions the statement in the plan
that the Trinity Aquifer does not have a recharge area
in the watershed but is subject to contamination through
improperly installed well heads. They stated that
several studies, including one by Baylor University,
have determined that the Trinity does have recharge in
the watershed. They request that the SCS conduct
further research.

The "deeper Trinity Aquifer" is in reference to the
aquifer in the Twin Mountains Formation below the Glen

Rose Formation.

The Glen Rose Formation is the lowest formation in the
geologic ceolumn cropping out in the watershed as shown
on page 7, Geolegic Strata Cropping Out in the
Watershed, in Appendix B, Figqure B3 and

of Texas, Brownwood Sheet). The Glen Rose Formation
lithology overlying the Twin Mountains Formation is
mostly hard, thin bedded limestone interbedded with marl
and claystone. Total thickness of the Glen Rose
Formation within the watershed is estimated to be in
excess of 100 feet. The lithology and thickness of the
formation effectively restrict vertical movement of
groundwater,
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Comment :

Response:

Comment:

Response:

The Twin Mountains Formation does not cropeut in the
Upper North Bosque Watershed because of its position
below the Glen Rose Formation., The Glen Rose intercepts
downward movement of groundwater before it reaches the
Twin Mountains Formation. Therefore, there isn’t a
natural surface recharge area in the watershed to the
"deeper Trinity Aquifer"; and potential contaminaticn
from the watershed entering the aquifer will be through
wells with substandard well heads.

The Organization als¢ questions using the 25-year, 24-
hour rainfall event as the standard for lagoon
requirements. They state that the heavy rains the past
few years and the chronic rains that are endemic to this
area have pretty much proven the 25-year, 24-hour

standard t¢ be inadequate.

The 25-year, 24-hour rainfall event is the requirement
set by the Texas Water Commission (Texas Register
321.35) to control runcff from open lots and associated
areas and process generated wastewater. Designs are
based on SCS practice standards and comply with the TWC

requirements.

The Organization stated they fully support the plan and
would like to see it expanded and accelerated.

Noted.
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List of Preparers
The draft watershed plan and envirconmental assessment was reviewed
and concurred in by state staff specialists having responsibility

for engineering, soils, agronomy, biology, and geclogy. This
review was followed by review of the document and supporting data

by the Technical Services Center.

LIST OF PREPARERS

Agrl. Eng..,10

Nancy J. Cole B.5.& M\A., | Archeologist.16

I
NAME AND PRESENT TITLE| EDUCATION EXPERIENCE | OTHER
| Degrea(s) | Title & Years | Licenses,etc
J |_of Experience | .
! ! !
Gary A. Batte | B.S., | Area Cons...l17 | Soil and
Area Conservationist | Agriculture| Dist Cons... 8 | Water
| Education | Soil Cons... 3 | Cons.Society
[ l | of America .
! I !
Max D. Bircket | B.S., | Geolegist . 25 | Licensed
Geclogist | Geology | | Professional
| [ |_Geologist
! ! !
F. Charles Baird | B.S., | Water Mgt. | Reglstered
Water Management lAgricultural| Spec...... 3 | Professional
Engineer IEngineering | Civil Egq....15 | Engineer
| ! |
! ! !
I I !
! l |
I !
! !
! |
!
!
!
|

_Archaeologist Archeoloqy
I
Stanley L. Ellison ! B.S., Area Resource Scciety for
Area Resource | Agriculture Cons...... 1] Range Mgt,
Conservationist | Business | Area Range
| M.S., Range) Cons...... le
| Science | DCovswn sess 2.5
| | RC, et 2.5
! I !
James L., Hailey | B.S. & M.S.| Planning Staff | Registered
Planning Staff Leader |Agricultural| Leader.... 1| Professional
Leader IEngineering | Hyd. Eng.... 11| Engineer
I | Civ.Eng..... 6|
| | Ag. Eng...,. 21
I ! !
James Henson | B.S., | Biologist 32| Certified
Biologist/ | Wildlife | | Biologilst
lence | [
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Level Study

Cartographer 7| grammetry,
Carto. Tech | Assn. of

Supervisor 4| Professional
Photo

| I |
NAME AND PRESENT TITLE| EDUCATION | EXPERIENCE | OTHER
| Dagree(s) | Title & Years | Licenses,etc
I | of Experience |
| I |
I I |
Matthew R. Judy | B.S., | Biologist .. 3} Wildlife
Biologist | Forest | Soil Cons... 2| Society
| Game Mgt | Forester ... 3| American
i ! S0il Cons..,. 1l Fish.Society
I I I
Jerry W. Kazda IB.S., | Agricultural |
Agricultural Economist |Agricultural| Economist. 27|
| Economics | |
I |
Gerald H., Ledyard 4 Yrs of | Supervisory | American Soc
Cartographer University | Cartographer 14| Photo-
I
I
I
|
I
|
|
I

|
william H. Lewis, B.S., | Dist. Cons.. 15| Soil & Water
Dist. Conservationist Education Soil Cons.... 9} Cons.Soclety
| of America .
Kenneth W. Schrank B.S., Dist. Cons...l1l6| Soil & Water
Dist. Conservationist Agriculture} Soil Cons.... 9| Cons.Soclety
of America .
Jerry E. Stanford B.S. & M.S.| Civ. Eng.. 14.5| Registered
Civil Engineer Agricultural| Ag. Eng.... 2.5} Professional
Enaineering :

pavid L. Strakos

High School

Civ.Eng.Tech. 5
9

I
|
[
|
|
|
| Engineer
I
|
|
I
|
I

I
|
|
;
;
I
I
I
|
|
|
I
I
|
|
I

I
I
I
|
I
|
|
I
I
civil Engineering Tech| Diploma survey, Tech. .
I
Gail T. Chandler | B.S.., So0il Cons.... 1| Soll & Water
Public Affairs Spec. | Equine Dist. Cons... 2| Cons,Soclety
| Science soil cons,, 8.5] of America .
| |
Lisa K Moulder I B.S., Civil Eng.... 3| Registered
Civil Engineer lAgricultural| Agri. Eng.... 7| Professional
|Engineering | | Enaineer .
I I I
Larry J. Wachel | B.S., | CETvrevosneos 9i
civil Engineering | Biology | SCT..evvvnns 3
Technician | I ] N
| I I
Jack L. White | B.S.: | Dist. Cons.. 14|
Dist. Conservationist | Animal | Soil Cons...3.5|
|_Science | Survey,.Tech.C,21 .
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DEPARTMENT OF THE ARMY
FORT WORTH DISTRICT. CORPS OF ENGINEERS
P.O. BOX 17300
FORT WORTH. TEXAS 78102-0300

ATENTION OF July 13, 1992
Planning Division

rose 1-5

Dear Mr. Oneth:

Thank you for the opportunity to review your Draft Watershed Plan and
Environmental Assessment for the Upper North Bosque River Watershed. We
concur that this project will improve surface water and ground water quality in
and below the watershed by assisting in a program to reduce the pollutant load.

The Permits and Compliance Section on page 56 states that "no federal
permits are required for project action.” Practices described on page 46 for
Alternative 2, the recommended plan, include waste storage ponds, diversion
terraces, grassed waterways, feacing, and pond sealing and lining. Any of
these practices could require a permit in accordance with Section 404 of the
Clean Water Act. Under Section 404, the U.S. Army Corps of Engineers
regulates the discharge of dredged and fill material into waters of the United
States, including wetlands. We advise you to address the need for any Section
404 permits on a case by case basis.

Thank you for your interest in our nation’s water resources and the
opportunity to review your document. Please continue to check with us prior
to initiating construction in or affecting waters of the United States.

Sincerely,

o0l e

Paul M. Hathom
Chief, Environmental Resources Branch
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Mr. Harry W. Oneth rom {|-0

#

Stata Conservationist
SCS, 101 South Main
Temple, Texas 78501-7882

Dear Mr. Oneth:

In complying with Section 309 of the Clean Air Act, we have
completed our review of your agency’'s Draft Watershed Plan and
Environmental Aesessment (Plan-€A) of the Upper North Bosque River
Watershed in Erath and Hamilton Courties, Texas.

The EA proposes to install animal waste management systems and
associated Tand treatment practices on 31 dairy farms to improve
surface and ground water quality in and below the watershed.
Implementation of the plan will be accomplished through the local
soil and water conservation districts. This project will be
supplemented by the Agriculture Conservation Program and Great
Plains Conservation Program in the watershed. The plan will be
applied during a ten year period.

We offer the following information for your consideration:

Confined animal feeding operations may be subject to NPODES
permitting requirements (see 40 CFR 122.23), EPA Region 8 is
currently working on a general permit for these operations and
expects the i notice to be published shortly.
If you need further assistance on these requirements, contact
Ms. Paulette Johnsey at (214) 655-7175.

Based on the expected benefits of this proposal in reducing the
pollutant Toad within the North Bosque Watershed, EPA has no
objections to the proposed action.

We thank you for your coordination and the opportunity to comment
on the Plan—EA. If you have any questions, or if I may be of
further assistance in this matter, please do not hesitate to
contact me or Mr. Carl Townsend of my staff at (214) 855-22680.

Sincefely youcrs,
léz:-z7/:fé§;%45’

orm Thomas
Chief
Federal Activities Branch (6E-F)
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Ecological Services
Stadium Centre Building
T11 Stadium Drivé East, Suite 252
Arlington, Texas 78011
June 17, 1992

Harry W. oﬁ:;h, Stats Conservationist
Soil Conservation Service

101 South Main Strset

Temple, Texas 76501-7682

Desr Mr. Oneth:

This responds to your request of May 22, 1992, for comments on the Draft Plan

and Environmantal Assessment for -Natsrshed- in Erath
and Hamilton Counties, Texas. The U.S. Fish and Wildlife Service (Service) is

supportive of the plan which will improve water quality by providing funding
and technical assistance for wastewater control and treatment structures for
pollution abatement from numercus dairies that are concentrated in this

watershed.

1dsntification and evaluation of concerns (page 27} listed fish and wildlifs,
watlands, and endangersd species as ‘low' for dagree of significance to
decisionmaking. Wildlife is reportedly scarce in the vicinity of the dairies.
While we agree that the focus of the plan should be on land management and
improvement of watsr quality, cooperating dairies should be sncouraged to
allow areas of natural cover to develop with diverse vagetation, and to
provide wildlife habitat whensver possible. County and watershed management
plans should include the optimization of wildlife habitat suoh as riparian
corridors, forested bottomlands, and wetlands. Emergent wetlands should be
developed as & part of the waste management systems, as they have been shown
to be excellent nutrient assimilators.

Studiss are nesded to evaluate possible contaminant buildup (nutrients, trace
elements, i.s. selenium, zinc) in wastewatsr lagoons, sediments, and in scils
to which manure is applied. Bird use of wastewater lagoons or created
wetlands should be monitored. The presence and effscts of other potential
fesd additives or veterinary supplies such as prophylactic drugs, antibiotics,
cattle wormers, and hormones should be investigated. A long term commitment to
monitor the effectiveness of the plan is necessarcy.

In sumnary, the concentration of dairies locating in the Upper North Bosque
Rivsr watershed requirss development of an area wide management plan. Waste
treatment designs that address cumulative as well as individual impacts are
appropriate for long range planning to protect surface and ground weter
rescurcss from contamination. Strategic plans for the watershed should
include provisions for wildlife habitat, sspecially providing riparian
corridors for wildlife by maintaining existing bottomlands, and protecting,

sxpanding, and enhancing wetlands.

The Service appreciatss the opportunity to review and comment on the Upper
North Bosque River Watsrshed Plan., We applaud the initiative of the Soil
Conssrvation Service in providing leadership and rssources to address the
nseds of this industry, while also hslping to bring cooperating dairiss into

compliance with regulations.

Sincerely,

T . TS

Robert M. Short
Field Supervisor
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June 23, 1992

Harry W. Oneth

State Conservationist
Soll Conservation Service
101 South Main Street

Temple, TX 768501-76882
RE: Draft Pian and Environmental

Assessment for Upper North

River Watershed
‘%ﬁnﬁﬁﬁiﬁﬁﬂwmu E
Dear Mr. Oneth:

This is to inform you that the North Central Texas Councii of Govermnments has compieted review and
comment on the above referenced application as required by the Texas Review and Comment
System (TRACS). individuals and organizations listed beiow have been copied; however, you may
mmmmbmwmawmmmmmm
with areawide procedures as required by TRACS.

Your application was reviewed for appropriats areawide concems. This normally includes
consideration by one of NCTCOQ's technical review commitiees as well as review by the
Govemment Applications Review Committee and by the Executive Board. On the basis of this review
process, the Executive Board, at its June 18, 1982 meeting adopted the following areswide position:

The NCTCOG regional review process has determined that this project mests the
review criteria specified in the rules of the Texas Review and Comment System.

Y BT SANHONISTRICNT (N LU WAV B TRCOITHTI 1O

We sincerely thank you for your cooperation in this matter. If we can be of further service or
assistance, pioase feel fres 10 call Jody Buchanan or Mary Ann Hartsefl in the Executive Director's

Office, at 817/840-3300 (metro).

W.JP:mah

cc:  Robert E. Layton, Jr., Regional Administrator, Region 6, EPA
T. C. Adams, Governor's Office of Budget and Planning, Austin
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TEXAS STATE SOIL AND WATER CONSERVATION BOARD

311 Nerth 5th
P.0. Box 858
Temple. Texas 76503

(817 773:2250 mw | 1-35

June 11, 1992

Harry W. Oneth, State Conservationist
Soil Conservation Service

101 South Main

Temple, TX 76501

Dear Wes:

We received, for our review and comment a copy of the Draft Plan and
Environmental Assessment for the Upper North Bosque River Watershed in Erath and
Hamilton Counties, Texas.

This agency received and approved the application for assistance on this project
and assigned it a priority on September 20, 1989.

Our involvement with the sponsors and your staff working on this project leads
us to believe that the objectives of the sponsors can be satisfied by
implementation of this watershed plan and that the selected aiternative is the
best practicable solution to the agriculturally related water quality problems
in the watershed. We urge all associated with this project to seek expeditious
implementation of this plan.

Sincerely yours,

.

Robert G. Buckley
Executive Director

vd
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CURTIS TUNNELL
EXECLTIVE DIRECTOR

TEXAS HISTORICAL COMMISSION

P.O. BOX 12276 AUSTIN, TEXAS 78711 (512)463-6100

Department of Antiquities Protection

June 25, 1992

Mr. Harry W, Oneth
Conservationist

State
United States Department of Agriculture
Soil Conservation Service

101 South Main Street
Temple, TX 76501-7682

Re: Cultural Resources Assessment, SAI/EIS# TX-R-
92-05-28-0009-50-00, Draft Plan and Environmental

Assessment for Upper North Bosque River Watershed,
MMMM&%}‘

Dear Sir:
Thank you for the ity to review the above referenced project. Based on the information in
the Draft Plan and Envi tal Assessment, we concur with your recommendations that cultural

resources investigations should be undertaken prior to any ground-disturbing activities related to
this project. We will continue to review the project upon receipt of an archeological survey report.
If we can be of any assistance, please contact Dan Prikryl of my staff at (512) 463-6096.

Sincerely,

Timothy K. Perttula, Ph.D.
Oy X Pera, B . e Revi

. Brus€th, Ph.D.
State Historic Preservation Officer P.')

/TP/IB 7
cc:Phyllis O'Neill, Governor's Office of Budget and Planning

1119
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THE TEXAS AGRICULTURAL EXPERIMENT STATION
THE TEXAS A&M UNIVERSITY SYSTEM
College Station. Texas T7343-2147

Office of the Director
109) 845-8484

~ June 1, 1992

Mr. Harry W. Oneth, State Conservationist
USDA/Sail Conservation Service

101 South Main Street

Temple, Texas 76501-7682

Dear Mr. Oneth:

Thank you for the copy of the Draft Plan and Eavironmental Assessment for the
Upper North Bosque Watershed in Erath and Hamilton Counties.

I am passing this document on to our staff for review and comment. We appreciate
the cooperative work with Soil Conservation Service in our agricultural agencies. This is a
fine example of a productive relationship between public agencies that can serve the needs
of the people of Texas. We are very pleased to be a part of that cooperative endeavor.
Thank you for the opportunity to review this document.

Sincerely,

Yttt

Interim Director

JCL/sf

The Agricultural Research Agency of Texas ﬂa {



Texas The Texas AAM Unrversity Sysiem
Agricuitural Courthouse Annex
Extension Stephenville, Texas 76401

Cross Timbers Soil & Water Conservation District
239 S. Virginia
Stephenville, Texas 76401

To Whom It May Concern:

I am writing in support of the Upper North Bosque River
Watershed Plan and Environmental Assessment that was mentioned in
Kenneth Lesley’s letter dated May 26. After reviewing the
information in the preliminary project plan, I see this is another
avenue to improve our water quality. As I understand this project,
funds would be available for dairies which are expanding in size
and for dairies in operation for less than five years. These are
two critical areas which I see could benefit from this proposal
which are presently exempt from some of the existing programs.
With participation in this program, I do believe we can improve our
surface and ground water quality by reducing the nutrient load from
dairies.

I regret that I will not be able to attend the meeting on
Thursday, June 4, as I will be out of town. I did want to make
comments in support of the project, however.

Sincerely,

o Oopi—

Joe Pope
County Extension Agent
Agriculture

JP:ws
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@ City of Stephenville

* s

354 NORTH BELKNAP STEPHENVILLE, TEXAS 76401 817-965-7887

HR. RENNETH LEZLEY
CHATKAAN, CROSE TIHBERS SHCD

PI? SOUTH VIRGINTIA

STEPHENVILLE, TX 786401 ‘ '

DEAR MR. LERLEY :

I APPRECIATE THE OPPORTUNITY TO MAKE A FEW COMNENTS ABOUT THE ORAFT
WATERIHED PLAN AND ENVIRONMENTAL AZBESSHENT BEING CONSIDERED TODAY.

IN THi PAST 7 YEARS, I HAVE HAD THE OPPORTUNITY TO SERVE UN A CITIZEN:
ARV IZGRY COMMITTEE TO THE THC 5 CRITICAL AREA STUDY, THE ADVISBORY
COMMITTEE TO THE HYDROLOGIC UNIT BROJECT, AND THE BRAZUS RIVER
AUTHORITY "5 BRAZOS BASIN STEERING COMHITTEE, ALL DEALING SPECIFICALLY
HITH OUNR AREA’S UNDERGROUND AND SURFACE HWHATER., THE THRUST UF EACH OF
THESE EFFORTE HAS BEEN TO DETERMINE WHAT ACTIONS ARE GOGli AND
NECERXARY T8 PRESERVE AND PROTECT OUR NATURAL RESOURCE:,

AL A MEMUER OF THE STEPHERVILLE CITY COUNCIL FRUM 1785 TO 1291, 1
PARTIVIPATED IN FLANNING WHICH WOULD RESULT IN IHPROVEMENTSE T THE
QUALITY OF THE BUISQUE RIVER. A3 A MEMBER OF THE STEPHENVILLE CHAMBER
OF COHRERCE, I HAVE AZSISTED IN PLANNING AND EXECUTING LEVERAL
WORKDAYE BY VILUNTEERS TO “"CLEAN UPY THE DEBRIS ALONG THE BANK3 OF THE
BAOSRUE RIVER, E3SPECIALLY IN THE AREA QF THE CITY PARK.

THE RESIVENTE OF THE CITY OF STEPHENVILLE HWILL BENEFIT FROM THE
ITMPLEMENTATIUN OF THIS PROGRAM THROUGH IHPROVEHENT IN THE GiUALITY OF
THE WATER FLOWING THROUGH TOWN. ACCORDING TO THE PROJECT MAP IN
APRENVIX E OF THE DRAFT, I COQUNTED 42 DAIRIES ELIGIBLE FOR PRUJECT
TREATHENT LOCHTED ON OR NEAR TRIBUTARIES TO THE BOSQUE RIVER ABQVE THE
CITY. IF THIZ PROJECT I3 IMPLEHENTED IN CONJUNCTIUN HWITH THE OTHER
SCE AND ASCE PROGRAME, MANY OF THE POTENTIAL Z0QURCES OF POLLUTION WILL

BE AHDDRESSED APPROPRIATELY.

THE CITY OF STERPHENVILLE IS NEARING THE COHPLETION OF THE PLANNING
PHASE FOR DOUBLING THE CAPACITY OF TNE MUNICIPAL WASTEWATER TREATHMENT
FLANT AND REPLACING UNDERSIZED COLLECTION AND OQUTFALL LINES. THIS
PRUJECT (APPROXIMATELY $7 MILLION)} HILL BE ACCOMPLISHED WITHIN THE
HEXT 13 TQ 20 MOHTHS. THIS WILL PROVIDE GUARANTEEDL OF HATER QUALITY
FOR THE PEQPLE IN NICO, HERIDIAN AND ON DOWN TO WACO, BUT IT WILL NOT
L} ANYTHING TO INPROVE THE QUALITY OF THE HWATER RIGHT HERE IN OQUR CITY
LIMITE. ONLY THROUGH A PROJECT SUCH AS I3 PROPGBED BY THIS DRAFT HILL
FTHERE BE SO0KWE DIRECT BENEFIT TO THE CITIZENS OF STEPHENVILLE.

I HAVE A TREMENDOUS RESPECT FOR THE AGENCIES AND THE INDIVIDUALS
INVOLVED IN THIS EFFORT TO ASSIST THE DAIRYMEN IN THE INSTALLATION OF
ARPRIPRIATE WASTE MANAGEHENT AND LAND TREATHENT SYSTEME. | APPLAUDE
YOQUR FFFORT3 AND SINCERELY HOPE THE FUMDING I3 GRANTED FOR THIS

PRIMECT .



r
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IF THERE I3 W4NY WAY AT ALL THAT I CAN BE OF FURTHER ASSISTANCE, PLEASE,
CALL HE. ‘

SINCERELY,

BOB SELF
HATER POLLUTION CONTROL OFFICER
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Publicity Chai

Donald Gray
Publicisy
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Mambership Chairman
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Execurive Direcior

TEXAS ASSOCIATION OF DAIRYMI
P.O. Box 1115, Stephenville, Texas 76401

June 22. 1992 (817) 968-5180

Mr. Kenneth Schrank
239 E. Virginia
Stephenville, TX 76401

Dear Mr. Schrank.

The Texas Association of Dairymen applaud your efforts to correct
the problems and improve the watershed by 70% as stated in your Draft of
the Upper North Bosque River Watersned Plan and Environmentai
Assessment for Erath and Hamilton Counties. Dairymen, too are concerned
about the nitrate and coliform contamination in surface water. 1t was clear
in your survey report that dairymen as well as citizens prioritized water
quality, land management, groundwater quality and air quality as some of
their top concerns. We strongiy believe the dairy industry does not want to
pollute our waters, our air or our land. They have concerns much the same
as the public. The cost many dairymen have spent to improve conditions
indicate their willingness to cooperate.

Your report states that only fourtcen of the 110 dairies in the
watershed have adequate waste water management facilities. Your
assessment of immense quantities of untrcated animal waste degrading the
water quality leaves the reader frightened to say the least. Frankly, the
report was the most degrading public report against the dairy industry ever
seen. The photographs visually topped otf the material submitted. The true
focus shouid be turmed to those who were in positions of authority to
reguiate and report on the quality of water, land and air. Changes will need
to he made, but the dairy industry should not be blamed for the problems of
our environment. Dairymen face the frustrations of managing a competitive
business while trying to comply with numerous rules and regulations. They
have been uninformed, unregulated and underrained.

We encourage your help in improving the Upper North Bosque River
Watershed water quality by 70%. The monies generated to help do this
should be used wisely and ctficiently. We would encourage you to consider
including more than 31 dairies. We tcel that more dairies could be helped
with the amount of money received. We encourage your office to look into
the most efficient methods and uses of both our natural resources and our

funds.

Robin Brister



Cross Timbers Concerned Citizens

P.O. Box 1684

Travis Brown, President Stephenviile, Texas 76401 David Wiiilams, Vice F

(817) 764-4160

June 16, 1992

Kenneth W. Schrank
District Conservationist
Soil Conservation Service
239 §, Virginia
Stephenville, TX 76401

Dear Mr. Schrank:

On behalf of Cross Timbers Concerned Citizens, I'd like to offer
a few comments on the proposed Upper North Bosque River Watershed
Plan and Environuental Assessment.

As you know, Cross Timbers Concerned Citizens is a chartered,
non-profit organization that was formed three years ago in
response to dairy-related pollution problems in Erath County.
Since then, our group has worked diligently with numerous state
and federal agencies in an effort to curb dairy pollution.

Our group fully supports efforts proposed in the Upper North
Bosque River Watershed Plan and other similar efforts put forth
by the So0il Conservation Service in recent years. It’s clear to
us that one of the major ways dairy pollution will be brought
under control is by providing cost-sharing and technical
assistance to help dairies install the waste management
facilities they need.

We are particularly in faver of providing such assistance to
smaller dairymen, who face much more restrictive budget
restraints than larger operations.

At the same time, we also see the need for better state
regulations governing these operations and the need for effective
enforcement of rules through a fair system of routine dairy
inspections. Waste management systems don’'t do much good if they
aren’'t efficiently managed.

There are a few specific points I'd like to make concerning your
report.

On page 23, the report states, "The deeper Trinity Aquifer does
not have a recharge area in the watershed but is subject to
contamination through improperly installed well heads.”

We question this statement and request you conduct further
research. We understand that several studies, including one by
Baylor University, have determined that the Trinity does have



recharge in the watershed. In fact, Dr. John Sweeten, in his
report included in the rear portion of your report, states,
"Since the Trinity Group Aquifer outcrops in this area and
certain soil types have porous subsoils, application of excessive
amounts of manure and wastewater could result in introduction of
contaminants into the aquifer."

We also guestion using the 24-hour, 25-year rainfall event as the
standard for lagoon requirements. Heavy rains the past few years
and chronic rains that ars endemic to this area have pretty much
proven the 24-hour, 25-~year standard to he inadequate, wa feal.

Again, we fully support the plan, and would like to see it
expanded and accelsrated.

Also, we appreciate the Soil Conservation Service’s willingness
to document and publish this environmental assessment., I expect
you will receive significant pressure from certain segments of

the dairy industry to change or soften the conclusions in your

report. We have confidence, however, that you will stand by the
facts,

Sincerely,

’i212¢z¢n( —7EL1b51-\

Travis Brown
President
Cross Timbers Concerned Citizens
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INVESTIGATION AND ANALYSIS REPORT

Project Formulation

The project was developed as a result of public and private
concern for the disposition of huge amounts of dairy animal waste.
Statements and testimony offered during public meetings, hearings,
and media interviews were instrumental in formulating a plan that
will be compatible with other water quality projects.

Also considered during planning were the desires and capabilities
of each dairy operator, present and projected water gquality
problems, economic feasibility and on-sgite physical conditions.
Potential with-project and without-project impacts on biologic,
historic, and archaeologic resources were investigated. Likewise,
sociological implications were examined.

Data was compiled for each dairy operation in the watershed by
local Field Office s0il conservationists and technicians. The
data was used in projecting water quality conditions, estimating
installation costs of various treatment alternatives, and
assessing environmental impacts.

Each dairy will need a plan and related specifications to meet
state animal waste management requirements. The plans and
specifications will be prepared during the project installation
period. Size of dairy herd and acreage available for operations
influence the on-site hydrology and subsequent engineering of a
waste management system. Factors such as location, landscape,
geologic strata, soils, proximity to stream channels and water
impoundments, and other enterprises or neighborhoods must be
considered.

Water Quality
Literature dealing with watershed and North Bosque River water
quality was researched and consulted. Texas Water Commission
publications, storm runoff monitoring data, and Texas Department
of Health information was utilized. This data was used in
determining current water quality conditions by comparing those
conditions to State standards.,

Animal waste loadings in dairy runoff per watershed reach were
estimated for present and projected future conditions. 1Included
were computations for concentrations of total solids, volatile
solids, total nitrogen, phosphate, potassium, and sodium. This



was accomplished using the previously mentioned computer data base
and research data compiled and published by Dr. John M, Sweeten
and Dr. Mary L. Wolfe from Texas A&M University.

Observations of local individuals were also utilized in
determining existing and potential water contamination problems in

runoff and impounded water.

Most of the dairies are located on the Paluxy Aquifer recharge
area and/or they contribute runoff to the recharge area.
Examination of Texas Water Development Board publications and maps
and i maps indicate strong potential for

significant aquifer contamination.

Econonmics

The economic analyses were made following procedures as set forth
in the "Economic and Environmental Principles and Guidelines for
Water and Related Land Resources Implementation Studies", March

10, 1983.

The general level of prices for outputs and inputs prevailing
during or immediately preceding the period of planning was used

for the entire period of analysis.

Discounting was used to convert future monetary values to present
values. The current discount rate for the formulation and
economic evaluation of plans for water and related land resources
is 8.5 percent interest. The period of analysis used for economic

evaluations was 35 years.

The benefits for this project were derived from offsite sources.
Offsite benefits accrued from improved and expanded recreation
visitor days. The value of a visitor day was determined using the
point rating method for general recreation (Principles and
Guidelines, Table VIII-3-2, p. 85). The point value was
determined for both without and with project conditions. The
gross value of the impairment was calculated to be $51.05 per
visitor day. The value of impairment was adjusted to account for
probability of occurrence. Based upon historic climatic
parameters a probability was assigned for each month. The
probability ranged from .25 for winter and wet months to .80 for
the dry, hot summer months. The net value of the impairment,
after weighting for probability, was $.58 per visitor day.

The increased use due to development of water based activities was
estimated to be 9000 visitor days. The value of the visitor day

was calculated to be $5.02.

No on-site benefits were calculated from the utilization of animal
waste. Benefits will occur from the application of animal waste
on pastureland and cropland. The nutrients in the animal waste



will result in increased yields. No¢ measurement was made of
project induced use of the animal waste.

Blology

Consultation and coordination with U.S5. Fish & Wildlife Service
and Texas Parks & Wildlife Department was conducted to gain their
input into planning objectives. SCS Biologists made on site
evaluations of present conditions of habitat and projected future
impacts. Because most of the planned treatment will be to dairy
holding pens and adjacent areas, no major impacts on wildlife
habitat is expected. Aquatic habitat was investigated during the

evaluation process.

Sociology

In order to obtain social information for the Upper North Bosque
River Watershed, representatives of common interest groups were
interviewed by SCS personnel in Stephenville on August 7,1991,
Other types of soclological data, including census data and survey
data, are ilncorporated as Appendix D-1. This data provides a
broad perspective on the social status of the Upper North Bosque

Watershed, the soclal effects of poor water quality, and the
potential social benefits of the proposed project.
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II.

SOCIAL ASSESSMENT

. Historical Backaround

The 229,760 acre Upper North Bosque Watershed is located in
Erath and Hamilton Counties in north-central Texas. The City
of Stephenville is the largest community with a population of
14,627. Other communities within the watershed are Dublin

(pop. 3,005) and Hico (pop. 1,342).

Erath County was created in 1856 from Bosque and Coryell
Counties and named for George B. Erath, an early frontiersman
and Indian fighter. Hamilton County was originally created in
1842. In 1858, Hamilton County was re-created from Bosque,
Comanche, and Lampasas counties. It was named for South
Carolinian Governor James Hamilton who aided the Texas
Revolution and Republic.

Stephenville used to be known as a retirement town.
Population consisted of retired farmers and young college
students. Middle aged residents were conspicuously absent
from the population. Now the population is more equally
distributed among the different age groups.

Erath County is predominantly church oriented, with Baptist
being the main denomination. Tarleton State University and
Texas A&M Research and Extension Center are located in
Stephenville. Transportation within the watershed includes
17.3 miles of railroads and 449 miles of roads.

Bopulation Characteristics

A, Population Trends

Population in Erath County has grown from 18,900 in 1977
to 26,600 in 1989. Approximately 49 percent (13,100) of
the population is male and 51 percent (13,500) is
female. The City of Stephenville’s population has
increased from 11,881 in 1980 to 13,502 in 1990.

Increased population is due in part to installation of a
nuclear energy plant in Glen rose. Many of the plant’s
employees commute from Stephenville to Glen Rose.

B. Industrial Characteristics

In 1980, Erath County was the "state’s second leading
county in milk production." Today, it leads the state in
milk production and is second in the number of dairy
cattle present. In 1987, the county had 45,433 dairy
cgttle on 241 farms compared to 30,987 dairy cattle in

1 820



Beef cattle are also important to Erath County. The
number of farms with beef cattle decreased from 1,029 in
1982 to 973 in 1%87. However, the number of beef cattle
in the county increased from 28,597 in 1982 to 28,906 in

1987.

Another significant industry is horticulture. The
industry is expanding in Erath County, especially tree
growing and green houses.

Crops produced in Erath County include small grains,
fruit, and sorghums. Peanuts are the major cash crop.
There is some irrigation in the county, mostly on
peanuts.

The Stephenville Chamber of Commerce is aggressive in
its efforts to bring industry into the city. Industries
located in Stephenville include three small sewing
factories, and an abrasive manufacturer. Industrial
fluid control and electric equipment are other
industries located in the city. A cheese processing
plant is also located in Stephenville and has plans to
expand in the future. Other dairy related businesses
include suppliers of dairy equipment, feed, and
veterinary services.

Agricultural Characteristics

Farms in Erath County numbered 1,599 on 562,030 acres in
1987 compared to 1,564 farms on 553,935 acres in 1982.
Average farm size is 351 acres. The following tabulation
shows the number of farms in 1982 and 1987 by value of
sales of agricultural products.

NUMBER OF FARMS BY VALUE OF SALES

1982 1987

Sales Value No. Farms No, Farms
<$2,500 489 453
$2,500 - 54,999 269 286
$5,000 - $9,999 248 240
$10,000 - $24,999 208 227
$25,000 - $49,000 98 112
$50,000 - $99,999 59 61
> or = $100,000 192 220
Total Farms 1,564 1,599

Source: 1987 Census of Agriculture



Average value of farmland and its buildings has changed
from $704 per acre in 1982 to $824 per acre in 1387, an
increase of 17 percent. Farm production expenses
averaged $52,413 per farm in 1987.

In 1987, total market value of agricultural products
gsold totaled approximately $112,428,000, with an average
of $70,311 per farm. Market value of crops, greenhouses,
and nurseries was approximately $7,008,000. Livestock,
poultry, and other products had an estimated market
value of $105,420,000. Dairy products sold for an
estimated $78,966,000 from approximately 208 farms. In
1982, dairy products sold for $50,153,000 from 221

farms.

Approximately 1,122 operators {70 percent) are sole
owners of their farms. Part owners account for 340
operators (21 percent) and 137 operators (9 percent) are
tenants. An estimated 45 percent operators (725)
reported farming as theis principal occupation in 1987
and compared to 44 percent (695) of the operators in
1982. Fifty five percent of the operators in 1987
stated farming was not their principal occupation. In
1982, this figure was 56 percent (869).

Income Distribution

County wide, employment is approximately 95.3 percent.
Per capita income is $13,391 with an average weekly wage
of $281.43. Estimated local tax base is
$1,174,853,546.00.

Wwith an unemployment rate of 4.70 percent, Erath County
spends $5,706,277 on welfare. Population percentage
under poverty level is 16.90 percent.

Attitudes and Perceptions

The community is very much aware of the water quality
problem. Newspaper articles and letters to the editor
concerning the problem appear in local and area
newspapers regularly. Numerous public meetings have
peen held concerning the water quality problem,

Agencies, institutes, and others are also aware of Erath
County’s water quality problem. The Extension Service
is currently monitoring animal waste discharge on
dairies in Erath County. Studies are also being
conducted by Tarleton State University and Institute for
Applied Research with grants from EPA. As the water
quality in Erath County will also affect water quality



in Lake Waco and the future Lake Bosque, the Brazos
River Authority and the City of Waco are also monitoring
this project. These two lakes supply drinking water to
an estimated population of 136,000.

History and Concern for Water Quality

Newspaper reports provide a history of insight into the
publics awareness and concern of the water quality in
the Upper North Bosque River. Numerous public meetings
have also been held. Minutes of these meetings are
available at the SCS State Office, Following is a
summary of articles printed in local, regional, and
state-wide newspapers:



10-2-88

6-7-89

6-18-89

6-24-89

6-25-89

NEWSPAPER

Stephenville
Empire-Tribune

Texas Agriculture

Stephenville
Empire-Tribune

Stephenville
Empire~Tribune

Stephenville
Empire-Tribune

Fort Worth
Star-Telegram

Fort Worth
Star-Telegram

Fort Worth
Star-~Telegram

COMMENTS

Article about a dairy family.
"Strict quidelines dealing with
wastewater discharges from
dairies have cost the Beltman
family plenty in terms of
fines, lawyer’s fees and even
future plans.”

"Research 1institute tackles
dairy problems." Headline,.

Announced plans for dairy waste
management demonstration
project in Erath County.

SCS Chief tours Erath County to
assess dairy waste management
problems.

"Quality groundwater wvital to
economy."

",..the worst thing is the
contamination and pollution
that is being done to the
surface waters of the area that
replenishes the underground
water."” Letter to Editor.

"As dairies move into Erath

County, manure washes into

ponds and streams teaching

neighbors about Milk’s Dark
Side."” Headline.

U.S. House Agriculture Committee
to hold meetings in Stephenville
to study the dairy pollution
problem.

"Texas Water Commission
officials yesterday announced a
stepped-~up assault on Erath
County dairy pollution, saying
staggering increases in public
complaints and growing
publicity had made the problem
its top priority."



6-29-89

6-29-89

6-29-89

6-29-89

6-30-89

7-2-89

7-2-89

7-2-89

Dublin Progress

Waco
Tribune-herald

Stephenville
Empire-Tribune

Fort Worth
Star-Telegram

Stephenville
Empire-Tribune

Stephenville
Empire-Tribune

Stephenville
Empire-Tribune

Stephenville
Empire-Tribune

Cross Timbers Concerned
Citizens organized and
Congressman Charles Stenholm
scheduled to address pollution
problem in Stephenville,

"The problem (animal waste that
must be disposed of) takes on
added significance because the
Bosque River, which runs
through Erath County, flows
into Lake Waco. State water
officials say the pollution is
not a Lake Waco problem - yet."

Subcommittee of U.S. House of

Representatives to hold hearing

to review livestock waste
management gystems and methods
of preventing water
contamination at Tarleton State
University.

Congressional hearing to be
held in Stephenville.
"...0fficials say the unusual
hearing at Tarleton State
University will focus further
attention on a problem that
experts say could threaten
Central Texas water supplies."

Dallas television news story on

water pollution in Erath County

caused by dairy waste portrays
dairy farmer in negative light.

"She sald polluted water regu-
larly runs across her property
from dairy and that some
days 'the stench is so bad you
can’t go ocutside without
retching.’"

Dairyman tells his side of the
story.

"...noticeable increase in water
pollution attributable to dairy
waste has not become visgible
until the last two years."



7-5-89

8-13-89

9-19-89
9-19-89
9-20-89
9-20-89

9-28-89

10-4-89

10-24-89

11-1-89
11-2-89

11-8-89

Waco
Tribune-Herald

Stephenville
Empire-Tribune

Fort Worth
Star-Telegram

Stephenville
Empire-Tribune

Stephenville
Empire-Tribune

Stephenville
Empire-Tribune

Stephenville
Empire~Tribune

Stephenville
Empire-Tribune

Stephenville
Empire-Tribune

Fort Worth
Star-Telegram

Fort Worth
Star-Telegram

Stephenville
Empire-Tribune

"Keep dairy runoff out of Lake
Waco.""Dairy farms are the
1ifeblood of Erath County, but
the Bosque River is the
lifeblood of Lake Waco."
Editorial.

Oopen forum held for dairymen
and state agencles in
Stephenville.

Nine dairies may face stiff
fines by TWC.

Nine dairies may face stiff
fines by TWC.

Erath County dairies fined a
total of $342,160 by TWC.

Editorial on how heavy fines on
local dairies are out of line.

Dairyman says they need help
not threats in Letter to the
Editor.

Sen. Glasgow pledges support
in getting Erath County
dairymen to comply with TWC
regulations.

w .. the Texas State Soil and
Water Conservation Board has
identified runoff from these
dairy operations in the Upper
North Bosque River watershed as
the highest priority
agricultural related nonpoint
source water quality problem in
the state of Texas."

Dairies hire lawyer to argue
their case before TWC.

Editorial on water quality
problem in Erath County.

Editorial discusses results of
geologist’s report on water
quality in Erath County.



11-8-89

12-17-89

12-21-89

2-1-90

2-22-90

2-25-90

2-25-90

3-1-90

3-12-90

4-8-90

Stephenville
Empire-Tribune

Stephenville
Empire-Tribune

Dublin Progress

Fort Worth
Star-Telegram

Dublin Progress

Stephenville
Empire-Tribune

Stephenville
Empire-Tribune

The J-TAC

Stephenville
Empire~Tribune

Stephenville
Empire-Tribune

Geologist reports that the
Trinity Sands Aquifer, which
supplies drinking water for 56
counties, is in real danger of
being contaminated.

"In many cases, law enforcement
agencies, to gain recognition
and public votes, are tuning
against those who farm and are
passing legislation which makes
it virtually impossible for
those engaged in agribusiness
to operate." Quote.

TWC officials speak at Cross
Timbers Concerned Citizens
meeting in Dublin.

"Pay the fines or else, dairy
farms are told." Headline.

Six Erath County dairies fined
by TWC.

"I think there’s some potential
for contamination,...,that’s
reason for concern." TWC

The main thrust of the organiz-
ation (Dublin Concerned Citizens)
is concern for elderly being
adversely affected by
contaminated run-off.

Tarleton receives water
resource grant to study and
evaluate water quality in Erath
County.

"Symposium to touch water
resources." Headline.

Tarleton Institution for
Research created to conduct
research and initiate planning
to resolve problems associated
with dairy pollution, water
quality, and economic
development in Stephenville
area.
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ANIMAL WASTE LOADINGS IN WATERSHED AVERAGE ANNUAL RUNOFF

ABOVE FLOOD PREVENTION STRUCTURES
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APPENDIX D - 3

CASE STUDY OF ANIMAL WASTE MANAGEMENT SYSTEMS

This is an original presentation by Mary Leigh Wolfe, Assistant
Professor, and John M. Sweeten, Extension Agricultural Engineer,
Department of Agricultural Engineering, Texas A&M University,
College Station, Texas. The report was written for presentation
by the authors at the 1990 Sixth International Symposium on
agricultural and Food Processing Wastes in December 1990,
sponsored by The American Society of Agricultural Engineers.
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J. .M. Sweeten* M.L., Wolfex
Mambar ASAE Membar ASAE

Major expansion of the dairy industry has occurred in the last 10 years in
Erath County, Texas. For several dacades, this area has been the location
of a limited number of small dairy operations with sufficient land to
maintain low animal densities on pestures except during milking operations.
Today, howeaver, new dairy operations are typically much larger (1,000 or
more head) and maintain high animal concentrations in confined lots or
corrals on small acreages relactive to the number of cows, in a manner that
is similar to practices in the desert Southwest. Typical animal spacings
in open lots are 56 m® (600 square feet) per cow. Large amounts of water
are ugsed for manure removal and milk sanitation. Average annual
precipitation is 760 mm (30 inches). In addition, high intensity rainfall
typical of thunderstorms in Central Texas causes runoff which contacts
animal wastes on corral surfaces. The 25 year frequency, 24 hour duration
design storm in £rath County averages 185 mm (7.3 inches), preducing a
predicted 155 mm (6.1 inches) of runoff based on SCS5-USDA Soil Cover

Complex Number 90,

Combined solid manure, liquid manure and contaminated runoff are normally
routed to one or more treatment lagoons or holding ponds where the effluent
and solids are collected for limited primary and sscondary treatment while
awaiting disposal by land application. Many dairies also uss sattling
basins or static scresns for cosrse solids removal and nutrient recovary

ahead of lagoons or holding ponds.

Dairy operations are considersd by the Texas Water Commission (TWC) as
potential point sources of pollution, and land application of manure
creates potential nonpoint sources (NPS). The TWC must approve engineering
applications end issue permits to manage and dispose of animal manure and
wastevater for dairiee with over 250 head in the milking herd (TWC, 1987},
All dairy operations must register with the TWC and install and operate
systezs in a manner consistent with the stated "no-discharge” policy (TWC,
1987; 1990). This means thet wastes and wastewater must bs collected and
disposed of by land applitation. A construction permit from che Texas Air
Control Board is required for dairies that will exceed 1,000 head in
confinement, including non-lactating animals.

Ground water can be polluted by leachate from the holding ponds, by
infiltration beneath the open lots, or by improper land disposal of
wastewster and solid manure at rates thet exceed plant nutrient
requirements. Since the Trinity Group Aquifer outcrops in this area and
certain soil types havs porous subsoils, application of extessive amounts
of manure and wastewater could result in introduction of contaminants into
the aquifer. Heavy rains transport manure constituents directly into

*J.M. Sweeren, Associate Department Head for Extension Agricultural
Enginesring, and M.L. Wolfe, Assistant Professor, Agricultural Engineering

Department, Texas A&M University,

Prepared for Proceedings of the Sixth International Sympesium on Agriculetural
and Food Processing Wastes, Chitago, Illinois, December 17-18, 1990.



gurface strsams and aquifer recharge areas, thereby impairing surface water
quality unless adequace systems are installed.

Tha Upper Norch Bosque River, which flowa through the cantar of Erath
County and eventually enters & water supply reservoir, has been
characterized as tha state’'s major agricultural nonpoint source water
quality problem pursuant to Section 319 of the Federal Clean Watar Act.

The project described in this paper is continuing as a major componant of
the Upper North Bosqua River Hydrologic Unit Project' funded under the

USDA Watar Quality Initiative, which has the purpose of achieving voluntary
adoption of Best Managsment Practices (BMPs) for nonpeoint source watar

pollution abatement by farmers and ranchers.

OBJECTIVES AND PURPOSE

The primary objective of this research, demonstration and education project
is to eveluate and improve design criteria for wastewater and runoff
management systens for open lot dairies in Cantral Texas. The purposas of
this paper ars to characterize the quality of dairy wastewater and runoff
from typical dairies and to quancify fresh water usage that could bacone

wastawater.

METHODS AND EQUIPMENT

pescription of Dairy Facilities

Data prasented in this pasper vers collected st three dairy farms in Erath
County in North Central Texas from 1988 to 1990. The dairies range in size
from 286 to 1,900 cows (Holsteins) in the milking herd. The primary
sources of wastewater at thess thres dairies are: milking parlor, milking
squipment, milk storage tank, open-sided cacttle holding shad, opsn lots or
corrala, traffic lanes, fsading lanes or bunks, and working allays or
chutaa. Shades are provided in the dairy corrals. In each case, liquid
manure and wastewater from the milking facility ere collected in holding
ponds and lagoons, and irrigation systems ara utilized for dispossl.

Runoff from open lots is collected either in separatse detention ponds or in
the wastewater treatment/storage lagoons, and two of these farums utilize
concrete ssttling basins for partiel removal of settleable solids. In all
thres dairies, sclid manure is collected by cractor-mountsd scrapers and
spresd on pasturs or cropland either on-site or off-site without

stockpiling at cthe dairies.

The experimental equipment and procedures for each dairy are described
individually in the following section. Two of the farms (Dairies M and B)
have pernits from the TWC, and the other farm (Dairy A) has obtained
engineering assistance from the Soil Conservation Service--USDA and has

filed for a TWC permit to be issued in 1990.

Dajry M: A wastewater sattling basin study was conducted in 1988 at Oairy
M, which has 1,900 cows that are kept in open corrals and fed in head-lock
fesding aprons along paved alleys. The cattle are milked three times per
day in two double 16 herringbonas milking parlors following rinsing in a
drip shed using sprinkler cow washers. During feading, tha cartle stand on

' Coopersting agencies {nclude the Texas Agricultursl Extension Service,
perimenc Scacion,

Texas Water Resourtes Institute, Texas Agricultural Ex
Soil Conservation Service-USDA, Texas State Soil and ater Conservacion
Board, Texas Weter Development Board, and the Bosque uad Upper Leon Soil

and Water Consarvation Discricts.



a 3 m (10 feet) wide concrete apron behind the head-lock stanchions. This
apron is tractor scraped daily, with semi-solid manura hauled to nearby
pascture land along with solid mamure from the corrala, which is collectad
on a weekly basis. The open lot portion of the dairy occupies
approximately 10 ha (25 acres). The milking parlor floor is flushed using
a mixture of fresh water and recycled rinsace from the milking equipment
and bulk tank.

All wastewater from the milking parlor and drip shed, as well az any
rainfall runoff, is chamneled into the 0.9 m (3 feet) desp, 25 m (80 fsetr)
long settling basin. The basin hae two compartments operacted in parailel,
each with 330 »° (11,700 cubic fest) capacity. Settled solids ars removed
with a wheel loadar. Overflow from the settling basin enters the anaserobic
treatmenc/storage lagoon from which it {s irrigated with a big-gun
sprinkler onto pasture land. Tha study at this dairy involved sampling
inflow and outflow from the concrete settling basin and the
storage/treatment lagoon on four occasions, Flowrates ware not measured.

Raixy A: A study involving a two-stage anaerobic lagoon and open lot
runoff was eatablished at Dairy A which milks an average of 286 cows in a
double 8 herringbone milking parlor twice daily in 4 groups. Each group of
cattle is pre-washed using a sprinkler cow-washer syestem in the holding
shed. Insids the milking parlor, cow udders, gratea, floors, and walls are
manually washed by pressure hoses. Final cleanup ia effected by flushing
once per day using two 1900 L (500 gallon) flush tanks. Longitudinal
slopes of the milking parlor and holding shed floors are 0.5 and 2.0
psrcent, vespsctively. All dairy wsatewatar from the cow prs-wash
sprinklers, milking perlor, milk scorage tank and equipment is routad
through a 0.46 m (1.5 foot) type-H flume into a 1900 L (S00 gallon)
conical-boccom sump and drained by gravity through z 20 ca (8 inch) x 125 m
(410 feat) long PVC pipelins into primary and secondary lagoons with
capacities of approximactely 4,250 and 2,830 o® (150,000 and 100,000 cubic

feet), reapectivsly.

The milking cactle are fed in open lots with a totsl of 260 m (850 feet) of
fence lins feed bunk space. Watersheds for monitoring runoff were
established in the two largest open lots, which included all the fence line
bunk space. An upper watershed was delineated that has an area of
approximately 1 ha (2.5 acres) thac drain into a 0.46 m (1.5 feet) depth
type-H flume equipped with an ISCO Model 2910 discrete sampler. Cattle
also have accesa to paature outside the drainage area that is diverted into
the flume. Average watershed slope is 2.5 percenc from tha miiking parlor
to the flume 310 m (1020 feet) away. Tha lower wacershed consists sntirely
of a dairy corral and has a net drainage area of 1.6 ha (4 acrea) diverted
into a 0.61 m (2.0 feet) flume, equipped with a stage recorder and Model
2910 ISCO sampler. Averags watershed alope is 3.2 percent over a distance
of 384 m (1260 feet) from the milking parlor. A new runoff holding pond
has been designed for construction this year, together with inscallation of
an irrigation system, subject to issuance of a TWC permit. In-line water
meters heve been installed ro measure weter usage for the milking parlor
including the flush system, for the sprinkler cow-washar system, and the
cattls drinking watar.

Dairy B: This 950 cow open lot dairy was built in 1987 on 65 ha (160
acres) and consists of a doubls-16 herringbone miliking parlor in which cows
are manually washed following pre-rinsing with a sprinkler cow-washer
system in the holding shed. Cows are milked 3 times per day. Wastewater
from a plate cooler, vacuum pump, and milking equipment is collected in a
sump and is recycled through the cow pre-wesh and the flush system. Vater
is provided by 2 wells that are 125 to 150 m (410 to 490 feet) desp. Cows
are fed in head-lock stanchions four times per day along concrste feeding



alleys that were formerly flushed buc ars presently tractor-scraped, as a
water conservetion measure and to preserve lagoon capacity.

This dairy has 650 to 700 cows in the milking herd and the remainder ars
dry cows. All 950 head are kept on dry lots that cover 6.5 he (16 acrss)
{ncluding feeding and cattls sllays and shade structurss. Runoff flows
into a large primery lagoon/holding pond with e capacity of 24,800
(876,000 cubic feet), and any overflow enters a sscond stags holding pond
(Figurs 1). Runoff from 5 of ths & feed pens passss through concrets
settling basins prior to entsring the primary lagoon. Runoff is monitored
through two 0.9 m (3 fest) dspth type-H flumes set at the northwast and
‘southweat corners of the open lots. Thess were labsled "North” and "Scuth”

flumes, respsctively.

Liquid manurs and westewater from the milking parlor enters a collection
sump and is routed through a 25 cm (10 inch) diameter pipsline into a 0.45
m (1.5 feet) depth type-H flume, prior to dischsrgs into a dual-chamhered
settling basin. The ssttling basin’s chambers are 0.67 m (2.2 feet) deep
and have lateral dimensions as follows: East Chamber, 5.5 m x 14.6 m (18
faet by 48 feat); Wsst Chamber, 9.1 m x 18.2 m (30 fest by 60 fear),
exclusive of 10:1 ramps on each end. The two chambars of ths settling
basin ars decantsd through a slotted plank inlet and a perforated 20 cm (8
{nch) diameter corrugated plestic riser into the primary lagoon/holding
pond. Semi-solids are removed by articulated whesl loader end stored in
earchen bunkers prior to loading inte trucks for off-site disposal on
neighboring pasture land. This wastewster flow has bsen monitored using a
float-activated stage recordsr. Currsntly, s bubbler stags recorder is
used for this purpose. Wastewater and rumoff collsctsd im ths two lagoons
are irrigated onto 48 ha (120 screa) of cosstal bermudagrass pasturs on a

sandy loam soil.
Analytical Procedures

Manurs and wvastewater samples wers collected in the field and either stored
in e frozsn condition prior to shipment or transportsd within 2 days of
collection to Texas A&M University, 110 lm (180 miles) away, where samplss
were stored in a freezer. Prior to analysis, samplss were thawed, mixsd,
composited, divided into split samples and analyzsd by twe laboracoriss for

ths following psrameters:

a. Water and Wastewater Laboratory, Agricultural Eagineering Department--
solids (total, fixed, and volatils), chemical oxygen dsmand (COD), and
total Kjsldahl nitrogen (ammonia and organic). Hosc of the wastewater
samples were also partitioned into filterable and non-filterabls
solids {ncluding fixed and volatile fractions of each. Also, solid or
semi-s0lid manure samples wara analyzed for moisture, ash, and total
Kjeldahl nitrogen. These anslysss were performed according to
Standard Msthods for Examination of Water and Westewacsr (APHA, 1980).

b. Extension Soil and Water Testing Laboratory--nitrate, nitrite,
phosphorus (total), potassium, iron, sulfats, mangsnese, pH, sodium,
calcium, magnesium, chloride, carbonate, bicarbonate, and
conductivity. Also, sodium absorption ratio (SAR) and soluble sodium

percentage (SSP) were caltulated.

The values from individual samples were avaraged for each sampling date,
and mean values were calculated atross sampling dates. Comparisons were
made between mesns at sampling locations to determine the effactiveness of

the trestmsnt systema.



RESULTS

Dairy M-:Seccling Basin and Lagoons

The settling baein provided excellent removal of solids-related parameters
from liquid dairy manura (Table 1) in that 44.8 percent of the volatile
solidg, 59 percant of the volatile suspended solids, and 46.5 parcant of
the COD wera removed. The volatile solids removal sfficiancy (Figure 2)
would indicate that treatment volume of lagoons might be reduced following
properly-designed and operated settling basin, Nutrient removal was
erratic, howaver, with an average of 14.4 percent N reduction and
essentially no removal of phoephorus. Moisture, ash and total nitrogen
content of the settled solids ware 86.0, 21.5 and 1.76 percent,
respectively.

Effluent from the anaerobic lagoon that followad the settling basin was
sanpled from an irrigation pipeline riser outlet. Tha lagoon effluent
being pumpad at Dairy M containad an average of 152 mg/1 N, 28 mg/1 P, and
180 mg/l K. The anaerobic lagoon provided much less reduction of moet
paramsters than was expacted, with VS and COD reductions of only 12.4 and
14.4 percent, respactively, and with no apparent loes of nutriants (Table
1). This may have been caused by removal of raadily settleable and
digestibla solids in the sattling basin bafors lagoon treacment. However,
reductions of suspendad (non-filterable) volatile eolids (VSS) were
appreciabla in the lagoon, averaging 30 percent. Lagoon sampling dates
were in March, and higher treatment efficiencies might be obtained in
warner wveather. Since entering flowrates wers nor measured, the hydraulic
retantion time of neither the settling basins nor the lagoon was

datarmined.

Dairy A: Measuremente of water use wers mada by weskly water meter
readings from November 1989 to August 1990. Meagured fresh water usage at
Dairy A for manure removal was determinad to be an average of 204 L (53.9
gellons) par cow per day. Of this amount, 43.1 % 6.4 L (11.4 + 1.7
gallons) per cow per day wae used in tha milking parlor (including the
flushing operation) and for milk handling syetem cleanup. The cow washers
added 161 + 12.5 L (42.5 + 3.3 gsllons) per cow per dsy to the water usa.
Essentially all this water enteresd the wastevater stream and the two-stage

lagoons.

Concentrations of constituents in the combined wastewater stream from the
milking parlor and holding shed are shown in Tablee 2 and 3. For
comparison, concentrations of effluent from both the primary anaerobic
lagoon and tha second-stage anasrobic lagoon are also shown. The average
concentrations of selectad paramsters are shown in Figures 3 and 4. As
shown in Table 2, the primary anasrobic lagoon produced very large
reductions in concantrations of total solids (72.8 percent), volatile
solids (82.4 pertent) and chemical oxygen demand (91.1 percent). The
sacond stage lagoon wae less effectiva than the primary lagoon in this
regard, Overall concentration reductrions for effluent from both lagoons as
compared to tha raw waetewater, were as follows: total solids (75.4
percent), volatile solids (85.6 percent), and COD (94.3 percant). The
ratio of COD to total solids (TS) decreased from 1.39 in raw wastewatsr to
0.45 and 0.33 in primary and sacond staga lagoon effluent, respectivaly,
The digestion of volatile solids (VS) was evident in the decreased VS/TS
ratio of 0.65 in raw wastewater to only 0.42 and 0.40 in primary and second
stage lagoon effluent. Nutrient reductions were appreciable, with N, P and
K losses averaging 62.9 percent, 56.3 percent, and 26.9 percent,
respectively, through the system. Total nitrogen losses in the primary
lagoon were 39 percent. Most of the nitrogen was in the ammonium form.



Conductivities were moderace to high. However, thess values were
attributed in largs part to the presence of divelert anions and cations.
There did not appsar to be a sodiux hazard with this lagoon effluent.

Runoff from both the upper and lower watersheds in dairy open lots
contained 8,446 and 4,345 mg/l totel solids, respectively (Table 4).
Howaver, this material was mostly fixed solids, as the volatile solids
represented just 24 to 29 percent of total solids. While COD was high at
3,979 and 2,377 mg/l for upper and lowsr watershedsa, the CO0/TS ratio
averaged only 0.51. Nutrient concantrations werse sppreciabls, espacieliy
{n terms of potassium, as the runoff samples averaged 88 nmg/l total N, 37
mg/l total P, and 390 mg/1 K. Selinity does not appear to be a major.
problem with land applicetion of this collected runoff dus to low valuas of

sodiux absorption ratic (SAR) of 1.6 to 2.5.

Dairy B: Raw wastewater concentrations from the milking parlor,
supernatant from primary and secondary lagoons/holding ponds, and open lot
rumoff are summarizad in Table 5. The settling basin was constructed late
in 1989 and settling basin outflow data vers not available.

Milking centar wastewatet contained an average of B,014 mg/l total solids,
of which 68.5 percent was volatile solids and the remaindar was fixed
solids. Suspended (non-filtereble) solids represented 55.8 percent of the
total solids and was mostly (83.5 percent) volatile material. The COD
concentration evereged 9,932 mg/l, and the COD/TS ratio avereged 1.24,
Totel nutrient content in the rew dairy wastewater avaraged 4D7 mg/l total
N, 74 mg/1 P, and 496 mg/l K. The EC valuss excaedad 5,260 umhos/cm but
were strongly influenced by the high sulfate and bicerbonate valuss. -

Primary lagoon supernatant samplas showed veriable concentrations of solids
paramsters possibly related to sampling difficulties, as indicated by large
atandard deviations. Although the sampled total solids concentrations
averaged 8,651 mg/1, it was clear that reduction of volatile solids and COD
was occurring, sepecially the dissolved (filtarable) volatile solids
fraction. Nitrogen reduction eversged only 16 percent, which may have been
due in part to the hydraulic retention time that existed at the pariod of
thess samples. The legoon effluant that was epplied frequently to pastures
contained an averege of 343 mg/l total N which was 89 percent in the
ammonium form. Totel P and K concentrstions wers 109 and 365 mg/l,
respactively. Sodlium adsorption ratio (SAR) was only 1.6 indicating that
the lagoon efflusnt would not repressnt & sodium hazard, especially in view

of the sandy loam soil texture.

The sacondary lagoon received only direct rainfall and drainage from one of
the runoff dsbris basins. Overflov from the primary legoon did not ocecur.
Consequently, solids and nutrient contents wers reletively low. This
structure wes operated almost independently of the primary lagoon and a
seperete irrigation pump was used for de-wetering it.

funoff in 1989 was monitored in the north flune on 5 occasions and on one
occasion from the south flume. Runoff concencrations in the north flume
avaraged 6,539 mg/l total solids, which ware mostly fixed solids (60.2
percent). Also, volatils suspended soliids were less than 10 percent of the
total solids in direct contrast with the milking parlor westewater. The
COD/TS ratio was 0.50. These data indicata that most of the solids
transported in runoff was soil rather than manure particles.

Nitrogen concentration of the open lot runoff (87 mg/l) was much lowar than
in che milking parior wasteweter, MHowever, K, sodium chloride, SAR and SSP
jevels were much higher in the open lot runoff, possibly resflecting an

accumulation of soluble salts on the lot surface that wara flushed into the

lagoon by runoff avents.



WJater use for sanitation and manurs removal ac Dairy B was mstered starcting
in November, 1989, near the end of collscting the wastewater data reported
in this paper. For this pariod, frash water uss averaged 247 L (65.3
gallons) per cow psr day. Since then, however, watar usa has been reduced
by more than 50% by using tractor scraping of fsed allsys and rscycling of
water used for milk cooling equipment opsration. Thase resulcs will be
reported in a latsr peper along with effscts on westawatsr concentrations

and lagoon operation.

SUMMARY AND CONCLUSIONS

This project invelved determining the effsctiveness of dairy manure-and
wvastewater treatment sysctems in reducing pollutant concencrations and
enabling the harvest and ucilizacion of nucrients. Practices being studied:
are (a) solids settling basins, (b) lagoon systcems (primary and/or
secondary), and (c) runoff retention ponds. At one dairy with 1,900 cows,
periodic grab sampling was used to determina the treatment efficiency of a
shallow concreta sattling basin. Subsequently, two other dairies with 286
and 950 head have baen sslected and instrumencsd to menicor quancity and
quality of wastewater from the milking parlor and holding shed and from
open lots. At both thass dairies, {nflow va, outflow samples are being
taken to dscarmine efficiency of sstcling basins (et the 950 cow dairy) and
lagoons and the effluent quality for land disposal to svaluate design
criceria for BMPs. Concentration reductions of 43 parcent volacils solids
and 14 percent total nitrogen have been measurad in settling basins, and
two-stage lagoon systams have produced up to 63 parcent nitrogen reduccion,
85 percsnt VS reduction and 94 percant COD reduccion. Efflusnc
charactsristics have bsen detsrained and studies of land epplicacion of
lagoon affluenc have bean initiated., Ranges of averages nutrient
concentrations in runoff and lagoon effluent ware as follows: total N--61
to 343 mg/l; total phosphorus 25 to 109 mg/l; and potassium--143 co 462

mg/1.
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DAIRY M -- SETTLING BASIN
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Figure 2. Reduction in voiatils solids conceatration in milking parfor wastewatsr using concrete settling
basin, Dairy M, Emth County, Texas.
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ACP
ASCS
BRA
co
COE
EPA
EPIC
FmHA
GPCP
GRASS
HUP
o&M
PL-566
RC&D
SCS
SWRRB
TACB
TAES
TAEX
TDH
TPWD
TSSWCB
TWC
USDA
USFWS
USGS
WQ

LIST OF ACRONYMS

Agricultural Conservation Program
Agricultural Stabilization and Conservation Service
Brazos River Authority

Conservation Operation Program

Corps of Engineers

U.S. Environmental Protection Agency
Erosion-Productivity Impact Calculator
Farmers Home Administration

Great Plains Conservation Program

Geographic Resource Analysis Support System
Hydrologic Unit Project

Operation and Maintenance

Watershed Protection and Flood Prevention Act
Rural Conservation and Development Program
Soil Conservation Service

Simulator for Water Resources in Rural Basins
Texas Air Control Board

Texas Agricultural Experiment Station

Texas Agricultural Extension Service

Texas Department of Health

Texas Parks and Wildlife Department

Texas State Soil and Water Conservation Board
Texas Water Commission

U.S. Department of Agriculture

U.S. Fish and Wildlife Service

U.S. Geological Survey

Water Quality
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