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SUMMARY

AQUILLA LAKE, AQUILLA CREEK, TEXAS

( ) Supplement to Draft Environmental Statement
(X) Supplement to Final Environmental Statement

! Responsible Office: U.S. ARMY ENGINEER DISTRICT, FORT WORTH, TEXAS
i ! Colonel Joe H. Sheard

4 , PO Box 17300

L ’ Fort Worth, Texas 76102

Telephone (817) 334-2301

1. Name of Action: (X) Administrative ( ) Legislative

: 2. Description of Action: Increase water supply yield by 4.7 million
i gallons per day for municipal and industrial uses.

3.a. Environmental Impacts: The increased water supply yield of 4.7

} million gallons per day that will be made available by the project will
help in meeting local and downstream water needs. A greater area of
land and 9 additional miles of intermittent streams will be inundated
as a result of the increase.

b. Adverse Environmental Effects. The conservation pool will
permanently inundate about 1,992 additional acres of land (a 155 per-
cent increase) and the new flood control pool will occasionally inundate
{ an additional 635 acres (a 9 percent increase).

‘ 4, Additional Alternative. The alternative considered was the piping
’ of water from nearby surface storage projects.

oy — -

5. Comments Requested.

Environmental Information Center, Inc.
Institute for Environmental Studies

Brazos River Authority

City of Hillsboro

City of West

Department of Health, Education, and Welfare
Hill County Board of County Commissioners
Agriculture Research Service

Federal Power Commission

; State Division of Comprehensive Planning

] Hill County Board of County Commissioners

2 Mr. G. W, Hudson

. Agricultural Stabilization and Conservation Service




Texas Committee on Natural Resources
Texas Archaeological Society
Citizens Environmental Coalition lt
League of Women Voters of Texas
The Nature Conservancy
National Wildlife Federation
Izaak Walton League of America, Inc.
Environmental Defense Fund
National Audubon Society
Environmental Coalition of North Central Texas
EAC of North Central Texas
Texas Archeological Survey
Coastal Ecosystems Management, Inc.
Mrs. Herbert Wincorn :
Mr. William Benson §
Mr. Richard Winburn :
Dallas Morning News i
Texas Highway Dept.
City of Aquilla ;
City of Whitney
i ' Heart of Texas Council of Government
Central Texas Council of Government
Mrs. E. P. Gregory
Mr. Joe Yelderman, Jr.
B. M. and Jan J. Jean
Mr, James W, Wight
Ms, Mary Ann Sulak 4
Johnson County Rural Water Supply
J. R. Joplin
Mr. Loyd S. Burk
Mr. James Poehls
J. W. Morrow
Mr. H. Paul Friesema
! Mr. James R. Reed
R, D. Smith
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A 6. Draft Statement to CEQ 27 March 1974

Final Environmental Statement and Supplemental Information
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SUPPLEMENT TO
FINAL ENVIRONMENTAL STATEMENT FOR
AQUILLA LAKE, AQUILLA CREEK, TEXAS

SECTION ONE - PROJECT DESCRIPTION

1.01 Reason for Increased Water Supply Volume. Engineering and eco-
nomic review of the project resulted in the conclusion that the
Aquilla Creek watershed's water resources will be needed by the year
2020 to make up out-of-basin and downstream deficiencies and would

be more economically feasible if it were designed and constructed

to develop 9.7 million gallons per day (mgd). The local sponsor
(Brazos River Authority) estimates that over the life of the project
the yield of the 9.7 mgd project will be required to fulfill the
municipal and industrial water needs of the Brazos River basin. Based
on the foregoing conclusions the Brazos River Authority decided that
is would support the larger project.

1.02 Purpose of the Supplement. This supplement has been prepared
to reevaluate the new or additional environmental elements impacted
by the larger current project as a result of the increase in the
size of the lake. The method of analysis used in the supplement

. takes into consideration just the additional land areas to be inundated.

In addition, the reevaluation contained herein is presented in the

same detail as the indepth study in the final statement. Since the
impacts expected would be extensions of those presented in the Final
Environmental Statement (FES), there would be no new or unique elements
adversely affected. Therefore, the primary purpose of this supplement
is to explain the specific impacts expected to arise by enlarging

the project's storage capacity - but is dependent on the detailed
information and evaluation contained in the FES.

1.03 The Current Larger Project. Pertinent data on the current
enlarged project are presented in table I-~1, along with pertinent

data on the project document plan and the previously proposed plan

in the FES. Additional information about the current project

includes the following: (a) The project was authorized by Public

Law 483, 90th Congress, as recommended by the Chief of Engineers in
Senate Document 52, 90th Congress, lst session; (b) project purposes
still include flood control, water supply, recreation, and fish and
wildlife conservation; (c) the project is at the advanced engineering
and design stage; (d) no additional lands are required, and (e) the
shoreline will be increased by 12 miles. Plate I-1 depicts the area
of change between the previously proposed project and the current
enlarged project. Aquilla Lake will have a 1,992 acre increase in the
surface area of the conservation pool because the pool elevation will be




TABLE I-1

COMPARISON OF THE AUTHORIZED PLAN, THE PREVIOUSLY
PROPOSED PLAN, AND THE CURRENT PLAN

Project Previously
Feature Document Plan Proposed Plan(3) Current Plan

Mile above mouth 20.7 23.3 23.3
Drainage area, sq mi 294.0 252.0 252.0

Elevation, feet msl

Top of dam 570.0 585.5 582.5
g Maximum pool 565.2 [ 580.5 577.5
: Spillway crest 551.0 | 568.0 564.5
i Top of flood control pool 551.0 553.0 556.0
, : Top of conservation pool 533.5 526.0 537.5
3 '
! Storage, acre-feet
! Flood control 111,500 89,500 86,700
‘ Conservation 59,700 10,800 33,600
Inactive or sediment 28,100 25,700 25,700
Total 199, 300 126,000 146,000
Area, acres
Top of flood control pool 9,180 6,365 7,000
Top of conservation pool 4,560 1,288 (1) 3,280
Spillway
Location Valley Saddle Saddle
; Type Broadcrested Limited Limited
; : weir service service
} , Crest width, feet 1,200 1,200 ' 1,200
| Discharge at maximum
pool, cfs 169,100 152,000 126,800 (2)
i
Outlet works
y Conduit size 10°' 10' 10*
b Gate size 2 - 5'x10" 2 - 5'x10" 2 - 4.5'x10"
;; sluice gates sluice gates gates
‘.i Yield, mgd
'y Water supply 9.7 5.0 9.7
[)

(1) Ultimate area after 100 years sedimentation. Initial area is 1,887
acres.

(2) Based on no discharge through outlet works.,

(3) This is the plan detailed in the final environmental statement.
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raised 11,5 feet, This is about 155 percent increase in surface area.
The flood control pool surface area will be increased by 635 acres
(about 9 percent) by raising the pool elevation 3 feet, The total con-
trolled storage at the top of the flood pool would increase 20,000 acre-
feet or about 16 percent. An increased water conservation storage of
22,800 acre-feet in the lake would develop an increased total dependable
water supply yield of 4.7 million gallons per day. Construction of the
lake would necessitate the minor amount of additional relocations
detailed in table III/IV-1, page 9.

1,04 Project Operation. The Brazos River Authority has provided assur-
ances that water supply payments for the additional 4.7 mgd will begin
when the additional water supply is needed and not later than the year
2020. They have reported that initially 1.5 mgd of water will be sold
to the cities of Hillsboro and West, Texas, and that this amount will
increase progressively to 5 mgd within 50 years. They have reported
also that the projected demand for water by other communities in the
vicinity of the project and in areas downstream in the Brazos basin is
expected to utilize the remaining 4.7 mgd during the life of the project.
Since the municipal and industrial water storage space in the lake is
being contracted for by a basinwide authority, the water can be used to
satisfy the needs over a larger area.

1.05 Project Economics. The total average annual charges for the larger
Aquilla project, based on a four million dollar greater total project
cost, a 100-year period of analysis and January 1973 prices, was
$1,192,400, an increase of $100,600 over charges for the previously
proposed smaller project. Average annual benefits accruing to the larger
project increased $354,300. Based on April 1975 prices, the benefit-

cost ratio for the larger project is 1.4 to 1.0, a reduction of one-~tenth’

from the previously proposed smaller project.

The increase in cost can be accounted for in part by increased economic
inflationary pressures. A breakdown of cost items shows that: (1)

there was a decrease in cost of land and damages by deleting some
recreational lands; (2) there was an increase in relocation costs caused
by increased construction costs; (3) there was a decrease in reservoir
account resulting from decreases in the unit costs of several items;

(4) there was a decrease in the cost of the dam because of reduction in
scope of some of the appertinent works; (5) there was a decrease in the
cost of roads, railroads, and bridges by deleting some roads and
reevaluating the unit cost of some items; (6) there was a cost reduction
in recreational facilities resulting from the transferring of the cost
of boat ramps to the reservoir account; (7) there was an increase in the
cost of cultural resources preservation because of implementing archeo-
logical salvage; (8) there was an increase in the cost of buildings,
grounds, and utilities resulting from refined design and cost analysis;
(9) there was an increase in the cost of permanent operating equipment
because of the need for additional equipment items; (10) there was an
increase in the cost of engineering and design to cover additional




studies and calculations in refining the project plan; and (11) there
will be a decrease in the supervision and administration cost is a
reflection of the direct construction cost changes previously covered.

The benefits of the current project has changed from those of the
previously proposed plan in that: (1) flood control benefits have
increased because of price level increases from January 1973 to April
1975; (2) water supply benefits have increased because of the additional
storage capacity incorporated into the current project; (3) recreational
benefits have increased as a result of reevaluation of the recreational
aspects of the larger project; (4) fish and wildlife benefits have
increased based on updated information from the U.S. Fish and Wildlife
Service; and (5) redevelopment benefits have escalated because they

are tied directly to construction costs which have increased.

The increase in benefits have not paralleled the increase in cost,
resulting in the slight reduction of the benefit-to-cost ratio.

1.06 Fish and Wildlife Mitigation. To mitigate the estimated fish
and wildlife losses it has been proposed that 980 acres of lands on
which flowage easements would have been obtained be acquired in fee
simple. This acreage is composed of several small tracts around the
project where small drainage ways adjoin the project. All of these
lands are within the original project boundaries.
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SECTION TWO -~ RELATIONSHIP OF THE PROPOSED
ACTION TO LAND USE PLANS

2,01 Land Use Plans. Since there will be no increase in the amount
of lands needed for the current project over those needed for the
project presented in the final environmental statement, there will
continue to be no conflict of land use plans in the project area.
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SECTION THREE AND FOUR ~ ENVIRONMENTAL SETTING AND
IMPACTS OF THE CURRENT PROJECT

3.01 Setting. The environmental setting for the current project is
the same as that for the project described in the final environmental
statement which was filed with the Council on Environmental Quality.
The difference between the previously proposed project and the cur-
rent project is the increased pool elevation of the lake to increase
the water supply volume. There are no increased land requirements.

4.01 Impacts. The additional impacts caused by the current project

as presented in table III/IV-1 are caused by the increased number

of acres of project lands which will be permanently inundated. The
information displayed encompasses net impacts expected to arise when
the current project is completed. The display is brief because a
more detailed presentation of similar impacts caused by the previously
proposed project is made in the final environmental statement.
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SECTION FIVE - PROBABLE ADVERSE ENVIRONMENTAL
EFFECTS WHICH CANNOT BE AVOIDED

5.01 Summary of Impacts. This section addresses only those
environmental effects, resulting from the enlargement of the
water conservation pool volume, which are expected to occur in .
addition to those already addressed in the FES. Table V-1 !
displays the additional adverse effects. :
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TABLE V-1

PROBABLE ADVERSE ENVIRONMENTAL EFFECTS OF THE
CURRENTLY RECOMMENDED PROJECT WHICH CANNOT BE AVOIDED

Mitigation Measures or
Element Adverse Effects Corrective Actions

Streams About 8.2 miles of Aquilla
Creek, 8.3 miles of Hackberry
i Creek, and several miles of
: tributary streams, all of which
. are intermittent, will be per~
manently inundated and lost
upstream of the dam when the
conservation pool is full. An
b additional 2.6 miles of Aquilla
; Creek, 3.2 miles of Hackberry
¢ Creek, and several more miles of
i tributary streams will be occa-
: sionally inundated and somewhat
modified when the lake rises
into the flood pool. Reduction
of flows and the periodic
release of large quantities of
water downstream of the dam
will adversely affect the aquatic
and riparian ecosystems of the
Aquilla Creek.

‘ Fish and There will be permanent dis- It is being proposed
i wildlife placement and/or loss of that 980 acres of project
i terrestrial species which in- land, to be obtained in

] habit the additional areas to flowage easement, be

' be inundated by the conserva- acquired in fee simple

‘ tion pool. instead.

! ’ Vegeta- There will be a permanent loss

- tion of vegetation on about 1,992
* additional acres which will be

inundated at the conservation
pool level.

——— -
-, . »
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TABLE V-1 (continued)

Mitigation Measures or

Element Adverse Effects Corrective Actions
Archeology Unless salvaged, some of Further archeological
those archeological sites investigations will be
which were previously above made under the authority
the zone of wave wash by the of Public Law 93-291 as
; conservation pool will now project planning continues.
i ! be subject to wave wash by Additional resources will
! the higher conservation be evaluated as to their
) ' pool. potential for inclusion in

the National Register, and
if impacted by the project,
section 800.4(b) will be
followed for compliance
with Executive Order 11593.
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SECTION SIX - ALTERNATIVES TO THE PROPOSED
ACTION

6.01 Introduction. This supplement does not remove from
consideration and evaluation any of the alternatives discussed
in the FES for Aquilla Lake. This section includes analyses

of additional alternative plans for an increased water supply.
Comparison of the current project to the other feasible projects
can be found in table I-1.

6.02 Alternatives Considered. The alternatives considered for
providing 4.7 million gallons per day of water suitable for
municipal and industrial uses were limited to inter-and intra-
basin transport because this volume of water is available only
from surface storage sources. Further investigation revealed
that although 4.7 million gallons of water per day may be
available, the quality of that water, the cost of transport
facilities, and energv necessary to move it made the plan

less than feasible. Additionally, even though the water is
available now, it will remain available only until the time

it is needed by the local interest who invested in the project.
This leaves unfilled the future water need to be satisified

by the Aquilla project. Thus, the project developing 9.7

mgd of usable water at the Aquilla Lake site easily becomes

the most desirable.

6.03 Summary. The larger current project has been selected
because the increased pool volume provides for water supply
development resulting in a better engineering-economic balance.
The measurable environmental differences have been presented in
table III/IV-1. Generally, the current project would increase
the degree each element is impacted and would not cause an in-
creased number of elements to be affected. It has been concluded
that the net adverse and beneficial environmental, social, and
economic effects would be relatively equal to the previously
proposed project.
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’ SECTION SEVEN - THE RELATIONSHIP BETWEEN LOCAL SHORT TERM
USES OF MAN'S ENVIRONMENT AND THE MAINTENANCE
AND ENHANCEMENT OF LONG TERM PRODUCTIVITY

7.01 General. At the present stage of history in Central Texas,
the pressing need is for additional water suitable for municipal
and industrial purposes. It is expected that by the time the
project is no longer able to serve its intended purposes (in
excess of 100 years), technology will be able to provide water
from other sources and thereby eliminate many of the adverse
impacts which may be associated with impoundment projects.
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SECTION EIGHT ~ ANY IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS
OF RESOURCES WHICH WOULD BE INVOLVED IN THE
PROPOSED ACTION SHOULD IT BE IMPLEMENTED

8.01 Direct Actions. The conservation pool of the current project
will permanently inundate an additional 1,992 acres, about 5.8

miles of Aquilla and Hackberry Creeks, and an estimated 74 archeo-
logical sites. These resources will never be recovered in their
original state once the project begins its operational status.

The archeological sites will be further evaluated and artifacts

will be salvaged before the Aquilla Lake project becomes operational.
In a sense, the salvaged archeological resources will be lost, since
a site, once disturbed cannot be returned exactly to its previous
existence. The flood pool of the current project will occasionally
inundate an additional 635 acres, about 5.8 more miles of Aquilla
and Hackberry Creeks, and an additional 45 archeological sites.
These sites, if not salvaged, will be subject to wave wash as the
water level elevation approaches them. However, they are expected
to be salvaged before the project becomes operational.

PRECEDING PAGE BLANK-NOT F1L)ED

21

LERUS > X D PR




R SAT o anE S

SECTION NINE - COORDINATION AND COMMENTS AND RESPONSES

9.01 Coordination., Copies of the draft supplement were sent to the
following listed agencies, organizations, and other publics for review
and comment, The asterisk to the left indicates that the recipient
commented relative to information contained in or absent from the
draft supplement.

*y.S. Department of Agriculture

*y,S. Department of Transportation
*Advisory Council on Historic Preservation
*U,S. Department of Commerce
*J,S. Department of the Interior
*Dept. of Health, Education, and Welfare
Federal Power Commission
*Environmental Protection Agency, Region VI
*Department of Housing and Urban Development, Region VI
Southwestern Power Administration

Texas Highway Department
*Hill County Board of County Commissioners
City of Aquilla, Texas

City of Whitney, Texas

City of Hillsboro, Texas

City of West, Texas

Heart of Texas Council of Governments
#0ffice of the Governor, State of Texas
State Historic Preservation Officer

State Division of Comprehensive Planning
*Central Texas Council of Governments
*Brazos River Authority

Texas Committee on Natural Resources
Texas Archaeological Soclety

Citizens Environmental Coalition
#®Sjerra Club

League of Women Voters of Texas

The Nature Conservancy

National Wildlife Federation

lzaak Walton League of America, Inc.
Environmental Defense Fund

National Audubon Society

Environmental Coalition of North Central Texas
EAC of North Central Texas

Texas Archeological Survey

Coastal Ecosystems Management, Inc.
Sportsmen Clubs of Texas

Institute of Environmental Studies

Dallas Morning News
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Mrs. Herbert Wincorn i

Mr. William Benson

4 Mr. Richard Winburn

i Mr. G. W, Hudson

Mrs. E. P. Gregory

Mr. Joe Yelderman, Jr.

B. M. and Jan J. Jean

Mr. James W. Wight

Ms. Mary Ann Sulak

: Johnson County Rural Water Supply

. J. R. Joplin

4 . Mr. Loyd S. Burk

Mr. James Poehls 1

. J. W. Morrow

S Mr. H. Paul Friesema
: Mr. James R. Reed

R. D, Smith

9,02 Comments and Responses. The following pages display copies of
the letters of comment received and exerpted comments with responses.
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AQUILLA CREEK, TEXAS
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’ SUMMARY SHEET
AQUILLA LAKE, AQUILLA CREEK, TEXAS

SRR

( ) Draft (X) Final Environmental Statement

Responsible Office. US Army Engineer District, Tulsa, Oklahoma
Colonel John G. Driskill, District Engineer
PO Box 61, Tulsa, OK 74102
Telephone ~ 918-581-7311

PP RURNE VU IR SR o)
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1. Name of Action. Initial construction of Aquilla Lake project.

2. Description of Action. The project is located in Hill County, Texas, due
north of the city of Waco and east of Whitney Reservoir. Construction features
include a reinforced concrete gate tower and outlet works, access roads, project
buildings, public-use facilities, and reservoir clearing. Project purposes are
flood control, water supply, recreation, and fish and wildlife enhancement.

RS Ty "I VT O

3. a. Environmental Impacts. Damages from flooding will be reduced on
Aquilla Creek and a contribution will be made to flood control on the Brazos
River downstream from the Aquilla Creek confluence. The chance of flood-
caused epidemics will be reduced. The high quality water supply will provide
5.0 m.g.d. toward meeting future area requirements with the capability for
increase in the future when the need arises. However, recreational facilities
will not be developed initially since there is no sponsor to cost share under
the requirements of Public Law 89-72, About 7.6 miles of Hackberry and Aquilla
Creeks will be inundated by the conservation pool. Approximately 125 archae-
ological sites will be affected by the impoundment.

b, Adverse Effects. The conservation pool will permanently inundate about
1,887 acres of land and an additional 4,478 acres will be inundated during
flood control operations. Portions of state farm to market and county roads,

: pipelines, powerlines, and telephone liries will be relocated. Families living
' in the project area will be relocated. Plant and animal species composition
[ will undergo some change as a result of construction of the project.

. e - ot

: 4, Alternatives. The 11 alternatives that were studied for the project are:

‘ four mainstem lakes, sites A,B,C, and D each evaluated separately; tributary
L mul tipurpose lakes evaluated as one; tributary flood control lakes with water
; supply import; dry lake with tributary water supply lakes; dry lake with water
supply import; and three nonstructural alternatives, flood plain in fee with
water supply import, flood plain in easement with water supply import, and no
action.

. —— e TS —
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5. Comments were requested from:

. -
- e gl

Environmental Protection Agency
. _ US Department of Commerce
: Department of Housing and Urban Development
: US Public Health Service

§ ) f Department of Interior
v Soil Conservation Service
Federal Highway Administration
, a
Y
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Office of the Governor of Texas

Office of Economic Opportunity

Texas State Liaison Officer

US Forest Service

Sportsmen's Clubs of Texas, Inc,.

Advisory Council on Historic Preservation
Sierra Club of Texas

Izaak Walton League of America

Draft statement to CEQ 27 March 1974

Final statement to CEQ
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SECTION 1

PROJECT DESCRIPTION

1.01 Project Construction. The proposed plan of improvement for the
Aquilla Creek Watershed is for the construction of a multiple-purpose lake
which would be constructed for flood control, water supply, and recreation
and fish and wildlife. Aquilla Dam would be located on Aquilla Creek at
mile 23.3 which is about 6.8 miles southwest of Hillsboro, Texas, and about
24 miles north of Waco, Texas. The location of the lake is shown on plate 1-1,

The project was authorized for construction by Public Law 483, 90th Congress
as recommended by the Chief of Engineers in Senate Document 52, 90th Congress,
lst Session.

Aquilla Lake would be formed by an earth dam having a length of about
15,000 feet and a maximum height above the streambed of about 95 feet. The
spillway structure would be located on the left abutment and would consist of
an uncontrolled limited service spillway. The spillway crest length would be
about 1,200 feet. The outlet works would consist of a gate-controlled 10-foot-
diameter conduit.

Aquilla Lake would have a surface area of 1,887 acres at elevation 526.0,
top of conservation pool, and an area of 6,365 acres at elevation 553.0, top
of flood control pool. The lake formed by the comservation pool will provide
about 18 miles of shoreline. The total controlled storage at elevation 553.0
would be 126,000 acre-feet. Land required for construction and operation of the
proposed project amourts to 11,800 acres in fee simple. Of the total land
required, 70 percent is classified as cropland, 29 percent as pastureland and
woodland, and 1 percent homesites.

Construction of the lake would necessitate the relocation of about 4 miles
of highways, (State highways, farm-market, and county roads), 6 miles of
powerlines, 8.5 miles of pipelines, and 2 miles of telephone lines. Road
relocation will also require nine bridges with a total of 3,375 feet. The
FM1947 bridge over Hackberry Creek will be 1,500 feet long and a Hill county
road bridge over Aquilla Creek will be 1,250 feet long. The protection and/or
acquisiton of the mineral value (including oil and gas) is included in the
contruction cost estimate.

The proposed lake would contain sufficient flood control storage to control
the 50-year frequency flood at the damsite. Water conservation storage of
10,800 acre-feet in the lake would develop a total dependable water supply yield
at the site of about 7.7 cubic feet per second (cfs) or 5 million gallons per
day (mgd), based on maximum drought conditions (May 1953 through March 1957),
and on projected conditions of watershed development by the Soil Conservation
Service Sediment storage of 25,700 acre-feet would allow for deposition of
sediment for a 100-year period.
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TABLE 1-1

COMPARISON OF THE AUTHORIZED PLAN AND THE PROPOSED PLAN

Feature Project Document Plan Proposed Plan
Cenvural
Mile apbove mouth 20,7 23.3
Drainage area, square miles 294 252.0

Flevations, feet, MSL

Top of dam 570.0 585.5
Maximum pool 565.2 580.5
Spillway crest 551.0 568.0
Top of flood control pool 551.0 553.0
Top of conservation pool 533.5 526.0

Storage, acre-feet

Ylood control 111,500 89,500
Conservation 59,700 10, 800
Inactive 28,100 25,700
Total 199, 30N 126,000

Atea, Acres

Top of flood control pool 9,18N 6,365
Top of conservation pool 4,560 1,288 (1)
Spillway
Location Valley Saddle
Type Broadcrested Wier Limited Service
Crest, width, foe: 1,200 1,200
Discharge at megimum pool,

s 169,100 152,000

Outlet Works

cvondiit size 10" 10*

Gate size Two 5' x 10' Sluice Gates Two 5' x 10' Sluice Gates
Yield, mgd

Wiater supply 9.7 5.0

(1) Ultimate area after 100-years sedime:itation. Initial area is 1,887 acres.
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The proposed water supply yield of 5.0 mgc will probably be used by the
‘ cities of Hillsboro and West. The Brazos River Authority has furnished assur-
' ances of repayment. The yield of 5.0 mgd represents only a portion of the
: dependable yield of 17.5 mgd which could be developed at the site. However,
the option for increasing the water supply storages will not be forecloscd since
the project could be modified to provide a higher yield when the damand devclops.
The major differences between the authroized plan and the proposed plan are
shown in table 1-1. Alternative studies are presented in section 6.

Departures from the authroized plan of protection reflect refinements
: : in the economy and efficiency of the proposed project. Those refinements
are considered to be within the discretionary authority of the Chief of
Engineers to approve.

In the absence of a non-Federal public body to cost-share in recreation
development cost, only those features set out for health and safety consid- P
erations will be constructed initially. This minimum facility procedure is
s provided by Public Law 89-72. However this law dces rot preclude a possible
i future cost-sharing agreement being made, at which time a more complete recrea-
tion plan could be developed. The recreation benefits are based on minimum
facilties. It is expected that recreational activities at Aquilla Lake will
occur mairly at points where existing roads terminate at the water's edge.
Barricades, turnarounds, and some vault toilets will be constructed at these
points. The cost of these health and safety features is estimated at about
$42,000.

e =

The average annula cost of the Aquilla project usirg ¢ 100-year economic
analysis period and an estimated first cost of $27,100,000 is $1,087,600. The
total average annual benefits from the Aquilla project are $1,675,600. The
' benefit-cost ratio is 1.5 to 1. All costs are 1973 base. The following
tabulation shows the annual cost erd ¢ treckdown of the estimated benefits.

PRE.

. 1.01.1 Annual Costs. (Includes interest and amortization @ 3% percent
| and operations, maintenance, replacements, and $1,800 of unmitigated fishing
losses) $1,087,600. A summary of the economic data is presented in table 1-2.
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TABLE 1-2

SUMMARY ECONOMIC DATA

ECONOMIC DATA, EXTRACTED FROM US ARMY CORPS
OF ENGINEERS GENERAL DESIGN MEMORANDUM, PHASE I,
PLAN FORMULATION, FOR AQUILLA LAKE, AQUILLA CREEK,

TEXAS. COMPLETE DOCUMENT

IS AVATLABLE AT US ARMY

ENGINEER DISTRICT, FORT WORTH, PO BOX 17300, FORT

WORTH, TEXAS 76102

Total Project Cost

Average Annual Cost (1)
Interest and amortization
Operation and Maintenance
Major Replacements
Subtotal
Unmitigated Fish and Wildlife Losses
Total

Average Annual Benefits
Flood Control
Water Supply
Recreation and Fish and Wildlife
Redevelopment
Total

Benefit-to~cost Ratio

$27,100,000

944,300
130,400
11,100
1,085,800
1,800

$ 1,087,600

$ 1,079,000
472,600
84,000
40,000

$ 1,675,600

1.5

Non-quantifiable environmental benefits and costs are not reflected in
the benefit-to-cost determination; however, these factors were included
in the comparison of the recommended plan with the alternative plans con-
sidered in section 6 of the environmental statement.

(1) The economic life of the project is

estimated to be 100 years. A

discount rate of 3% percent has been used for economic evaluation.
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7 1.n1.2 Average Annual Benefits.
Flood Control $ 1,079,000
Water Supply 472,600
Recreation, and Fish and Wildlife 84,000
Redevelopment 40,000

$ 1,675,600

1.01.3 Fish & Wildlife Hitigation. Fishing losses in the Aquilla Creek

Basin will not be mitigated. The plan recommended for mitigation of hunting
losses by the Bureau of Sport Fisheries and Wildlife does not appear to be

‘ economically justifiable. The Corps believes that the desirable way to mitigate
; hunting losses is to utilize project lands based on the "Joint Policies of the
Nepartment of the Tnterior and the Armv Relative to Reservoir Projects.' Under
current Corps policy, resource, forestry, land and fish and wildlife management
plans would be developed for Aquilla lake. These plans would be beneficial to
hunters, fishermen, and others who are interested in project resources and
should essentially accomplish the objectives of the recommendations.

NI SR S

1.02 Project Operation.

1.02.1 Reservoir Regulation and Flood Control. Aquilla Lake will be

operated for flood control, water supplv, and recreation. Water supply re-
i lTeases will be made as demands develop. The project will be operated for
maximum flood control benefits on Aquilla Creek. Releases from the lake
will be determined by the amount of flood control storage used, predicted
runoff from the uncontrolled areas downstream and available channel capacities,
and forecasted use of flood contreol storage by predicted inflow volumes.
The available downstream channel capacity would be used for releases of water
in maintaining an approximate balance in the relative amount of flood control
storage available in the lake. The limiting channel capacity in the reach
X below Aquilla Lake on Aquilla Creek is about 3,000 cfs. and controlled releases
would exceed this amount only when the flood control storage capacity of the
project is in danger of being exceeded.

Maintenance of Aquilla Lake and its related structures and facilities will be
performed in accordance with a Maintenance Manual for Aquilla Lake. The manual
will provide for inspection and maintenance of the earth dam, concrete spillway

. and outlet works, crane and hoists, buildings and grounds, water supply and sew-

' age systems, standby generating unit, radio communication system, and varicus
tvpes of vehicles and equipment for administration and maintenance of the project.
The manual will provide an inspection checklist, including maintenance to be
performed, and supplemental information concerning principles related to main-
tenance practices and methods of repairing and maintaining equipment.

‘ { ] 1.02.2 Maintenance of Project and Its Related Structures and Facilities.

WP T TR

1.02,2,1 Disposal of Sewage and Solid Waste.

1.02.2.1.1 Disposal of Sewage. Sewage removed from vault toilets at Aquilla
l.ake will be disposed of by commercial contractors who will dispose of the
waste in a State-approved sewage treatment facility located on project lands
or in a local State-approved municipal treatment plant. Effluent from the
project office buildings will flow into a septic tank and oxidation pond. Sewage
generated by boats using the lake will be disposed of by individual boat owner:
in sanitary facilities located at marinas and on project lands.

1-6




1.02.2.1.2 Disposal of Solid Waste. Solid waste generated on project lands

and waters will be disposed of by commercial contractors who will remove the
waste to a State-approved landfill located off project lands.

1.02.2.2 TInsect and Undesirable Vegetation Control.

1.02.2.2.1 Insect and Rodent Control. The control of pest insects and rodents
at Aquilla Lake will be done through the elimination of the pests breeding
habitat, i.e., refuse, sewage, stagnant water, brushy vegetation, etc. Should
the need for chemical control measures arise, any chemical used will be
registered and approved by the Fnvironmental Protection Agency.

1.02.2.2.2 Control of Undesirable Vegetation. Vegetation controls used

at Aquilla Lake will consist primarily of mowing grass and trimming shrubbery ‘
around project buildings and brushhog mowing along roadway shoulders. Some
additional mechanical control will be accomplished by project personnel in
selected areas around the lake that will benefit aesthetically by removal of
the vegetation. Approved herbicides will be used to control vegetation only
in areas that cannot be controlled by mowing. Only those herbicides approved
by the Fnvironmental Protection Agencv will be used.

1.02.2.3 Vegetation and Wildlife Management.

1.02.2.3.1 Vepetation Management. At the present time there is no formal
vegetation management program for Aquilla Lake. Guidelines have been established
for the preparation of a vegetation management plan. The plan will be a
multiple-use type and will provide for the most beneficial uses of the project
lands for recreation, wildlife, timber, and watershed. Until the vegetation ]
management plan is formalized and implemented, the planting of trees and shrubs
for landscape purposes and cooperative efforts to control wildfire will be the
onlv vegetative management activities undertaken.

e it

' 1.02.2.3.2 Wildlife Management.

: A. General. Resident fish and wildlife belongs to the State of Texas

. . regardless of land ownership. The state, through the Texas Parks and Wildlife

! Nepartment, has the authority and responsibility to preserve and manage all

resident fish and wildlife. Both the US Fish and Wildlife Service and the

Texas Parks and Wildlife Department are responsible for the conservation and

mana;ement of all migratory animals. The Corps of Engineers, as a landownmer,

has the responsibility to restore and improve the fish and wildlife at Aquilla

’ Lake through habitat development and wise use of land. Areas not managed

through license or other formal agreements will be managed by the Corps of K

Fngineers through implementation of a fish and wildlife management plan.

,,s b. Planned Wildlife Management by the Corps of Engineers. The Corps
will manage wildlife on all project lands not licensed to another wildlife

agency as appropriate. Practices recommended are designed to benefit all

species of wildlife. However, emphasis has been placed on game species and

songbirds.

. The boundary of project lands will be marked so that the public can dis-

& tinguish between private and public property. Fences will be constructed on

. Government lands where required to regulate livestock grazing. Any grazing

or agricultural use will be an interim or corallary in wildlife management to

complement the objectives.

L — Sy - g A —
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Invasion of grasslands by woody species may be controlled by mechanical
means as required by individual management units to improve wildlife habitat.
Disking will be done to control woody growths and to encourage annuals
utilized by quail, rabbits, and songbirds. Disking will be in strips along
forest margins or in large areas of dense vegetationm.

Habitat plantings will be planted in strips at preselected sites with special
attention being given to field margins, fence rows, and large open fields.

Public hunting maps will be prepared for Aquilla Lake. These maps will
indicate areas open to hunting and will provide general hunting info -mation.

Recreation areas will also be managed to attract wildlife for the public
to see. Mowing will be held to a minimum to permit natural cover to develop.
Plantings will be in accordance with the project master plan. Nature trails
will be constructed to complement recreation areas and to further encourage
wildlife usage. Hunting will be prohibited in all developed recreation areas.

1.02.2.4 Public Recreation Management. The recreation benefits including
those for sport fishing and hunting are based on minimum facilities. The oper-
ation and maintenance of minimum facilities consists of the removal and dis-
posal of solid waste and sewage from the facilities, the mowing and control of
undesirable vegetation, insect control through the elimination of pest breeding
habitat, and judicious applications of pesticides.

1.02.2.5 Management of Land Resources and Facilities.

1.02.2.5.1 Land Management Plans. A total resource management program
involving vegetation management, wildlife management (habitat manipulation and
cooperative game management with the State Wildlife Agency), erosion control,
management and surveillance of general outgrants and pollution control is under
development and will be implemented as the project becomes operational.

1.02.2.5.2 Management of Leases, Easements, and Other Outgrants. There
may be some agricultural and grazing leases at the project on an interim basis.
These leases will be phased out when development and use of the project lands
for the purposes zoned is accomplished. The leases will be administered by
the Corps of Engineers. There may also be some mineral leases at the project. 3
However, no drilling or excavating will be allowed on project lands. }

Easements do exist for electric lines, telephone lines, county roads, water-
lines, and related structures, etc., and one proposed lease for a commercial
concession. Private individuals wishing boat storage facilities will be encouraged
to use the facilities to be offered by the commercial concession.

1.02.2.6 Project Management and Maintenance Activities. The shoreline at
the project does support some grasses and forbs which help to stabi ize the
slopes. However, fluctuation in the surface elevation resulting from flood con-
trol operation of Aquilla Lake will cause some shoreline erosion and possible
mortality of shoreline vegetation. Another erosion problem area may be the
vicinity just below the dam. If this should occur, it will be corrected by
the placement of rock dikes. It is anticipated that erosion further downstream
will not be extensive. Other than the measures to be taken below the dam, water-
tolerant grasses and other erosion-retarding ground covers will be established
to protect shorelines and roadways from erosion. 4
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SECTION 2 - ENVIRONMENTAL SETTING WITHOUT THE PROJECT

2.01 The Basin. The Aquilla Creek Watershed is located in central
Texas within the southern portion of the Central Brazos River Basin (plate
2-1) in the western portion of Hill County but extending into McClennan
County on the south and Johnson County on the north. The watershed has a
maximum length of 41 miles and a maximum width of 16 miles. Terrain
within the watershed can be described as rolling and hilly with narrow
valleys and streams which are moderately entrenched. The East Cross
Timbers, Blackland Prairie, and Grand Prairie physiographic areas, which
occur in the basin, interlock and form transition areas between adjacent
ecological communities thereby making considerable environmental varia-
tions available within short distance.

2.02 Natural Environment of the Basin. Aquilla Creek and its tribu-
taries, Cobb Creek and Hackberry Creek, extend through a portion of the natural
area which contains the east and west cross timbers as well as the
arand prairie (Anon., 1945), Each of these streams is intermittent prior
to the confluence of Hackberry and Aquilla Creeks. From this point toward
the Brazos River there usually is a rather slow, continuous flow.

The entire watershed is subject to rather intense runoff, due to the
high percentage of it that is under cultivation. This runoff causes flash
flooding along Aquilla Creek and its tributaries. Moreover, runoff water
in this region carries a severe silt load. This silt load dramatically
increases turbidity of the streams following each rain. Usually flood-
waters recede rapidly, but the turbidity persists for some time. The
settling of silt and clay particles, which reflect the primary soil
constituents of the watershed, leaves a silt deposit on the bottom of
these streams. In certain localized portions of these streams, however.
the flow is sufficient to produce clean sandy and gravelly areas. These
are usually found in the form of rather slow moving riffles. The banks
of these three streams are generally deep and steep, and they are covered
by silt and clay particles.

An east-west transect across Aquilla and Hackberry Creeks provides
a convenient means of visualizing the variation of the environment
within the area. The transect has been divided into distinct zones or
microenvironments (Coe and Flannery 1964). The microenvironmental zones
are recognized on the basis of variations in topography, geology, vegeta-
tion, fauna, and water resources. Six zones are recognized and described
below; these include: (1) flood plain, (2) the creek edge, (3) a rise
or peninsula within the flood plain, (4) the edge of the flood plain and
base of the upland, (5) the upland slope, and (6) the upland (figure 2-1).

2.02.1 Flood Plain. Aquilla and Hackberry Creeks are intermittent
streams which drain into the Brazos River. Both creeks are entrenched
into their respective flood plains. Much of the bottomland is in culti-
vation and pasture today. Flooding is a serious problem within the water-
shed and in areas where the original ground cover has been cleared erosion
has become a problem.

2-1
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2.02.2 Creek Edge. Overbank flooding has deposited low levees
along the creek banks due to the deposition of heavier silts adjacent
to the creek. Upper and understory foliage is thick along the creek
banks.

2.02,3 Rise or Peninsula Within the Flood Plain. Stabilized
remnants of Pleistocene terraces occur throughout the watershe! and
appear as sandy knolls within the flood plain. They rise in elevation
from 510-531 feet, mean sea level (MSL), and are isolated as islands
when the bottom land is flooded. The sandy soil is covered with trees
and grass if not in cultivation.

2.02.4 Flood Plain Edge/Upland Base. This zone is located through-
out the reservoir between the 510-to 530-foot contour. Soils from the
flood plain and the upland interdigitate at this juncture. Distance to
the creek varies but water is available in the vicinity.

2.02.5 Upland Slope. Natural terracing is the most prominent
feature of the upland slope. The slope is moderately rolling with few
steep bluffs and many broad level areas which support a tree cover of
oaks and elms. The ground has a heavy grass mat and erosion is prominent
only where clearing has allowed removal of the grass. Oaks are prominent
on the slopes of the watershed especially in the Fastern Cross Timbers
area.

2.02.6 Upland. The upland zone is that area above 560 MSL that
is gently rolling and supports a dense cover of oaks and hickories or
grass. Water is unavailable in the area after rains, but the vegetation
is thick.

2.03 Geology of the Basin. The Aquilla Creek drainage basin lies
predominantly within the Eastern Cross Timbers subdivision of the West
Gulf Coastal Plain physiographic province. The Eastern Cross Timbers is
. a narrow, north-south trending belt bounded on the west by the Grand
f ; Prairie subdivision and on the east by the Blackland Prairie subdivision.
' Generally, topography of the basin and its surrounding area reflects both
the influence of bedrock composition and the regional eastward dip of the
bedrock formations. Bedrock of the Grand Prairie is comprised of erosion
resistant limestone beds separated by shale beds of lesser thickness.

The formations involved in the area adjoining the Eastern Cross Timbers,

) are, in ascending order: The Georgetown Limestone, the Del Rio Shale,

A and isolated remnants of the Buda Limestone, all of Cretaceous Age. The
Eastern Cross Timbers is formed on more erosion-prone sandstone and shale
beds of the Woodbine formation, which overlies the formations of the Grand
t Prairie. The Woodbine and soils developed on it support a moderate growth
of timber, giving rise to the name of this subdivision. The Blackland
Prairie is developed largely on massive, easily eroded limy shales over-
lying the Woodbine formation, which along the boundary with the Cross
Timber constitute the Lake Waco and South Bosque formations of the Eagle
Ford groups, also of Cretaceous Age, All of these formations dip to the
east-southeast at approximately 35 to 40 feet per mile.
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The portion of Aquilla Creek Valley iun which the dam and lake
mainstream sites are located lies wholly within the outcrop belt of t'e
Woodbine formation. The only exception occurs in the uppermost slupe-
of the east valley wall (left abutments) where bedrock belonging to the
Lagle Ford group of formatious crops out. The Woodbine formation is
comprised of a basal sandstone member, a middle shale member, which i:
the thickest member and which contains a few scattered sandstone beds.
and an upper member composed of massive sand and sandstone beds with
shale interbeds. The sandstone beds are comparatively thin in the lower
rvaches of Aquilla Creek Valley but thicken in an upstream direction.

The total thickness of the Woodbine formation is about 125 feet. The
shale of the Woodbine is nonlimy in contrast to all other shales in the
region.  ‘Ihe Woodbine has been removed by erosion in the valley sectiova

of Aquilla Creek. Hackberry Creek, the longest, most extensively develope
tributary of Aquilla Creek, flows over the Lake Waco and South Bosaue
formations of the Eagle Ford group along most of its course. Both of

these formations consist of limy shale with only a few thin, marly lime-
stone beds. Based on experience gained from two other lakes in the general
area built on the Woodbine formation, no seepage problems are expected at
Amilla Lake.

Overburden soils mantling the bedrock in Aquilla Creek Valley consist
ol clay underlain by a few feet of sandy or gravelly clay. Usuallv, only
a thin soil cover is present on the valley slopes, but its thickness
varies from about 20 to 30 feet or more in the central part of the vallev.
soils mantling the bedrock along Hackberry Creek, Alligator Creek, and
Cobb Creek have not been sampled, but from surface indications thuy appear
to be chietly clay with a thin basal clayey, sandy gravel. Thickness
ot these materials probably varies from a few feet to as much as 20 foet.

Ground water is present in the overburden soils, and in the sandstone
and fractures in the bedrock. The water table roughlv parallels surface
topography, but exhibits less relief than the ground surface. Exceptions
to this relationship are limited to a few places in the uppermost slopes

{ ol the valley where discontinuous perched ground water aquifers have been
encountered. The sandstones of the Woodbine formation comprise a sub-
surface fresh water aquifer that supplies wells to the cast of Aquilla
Creek Valley, The larger of these wells yields from 30 to 50 gallons
. per minute (gpm). Examples are the wells at the nearby town ot Hillsboro,

’.§ Te<as. The recharge area for the Woodbine aquifer is its outcrop belt,
¥ of which Aquilla Creek Valley is a part.
1y The area of Aquilla Creek Valley discussed herein is located from

vy 6 to 14 miles west of the major east-northeast trending Balcones fault
svstem. All of the bedrock formations are displaced downward more than
100 feet on the east side of this fault. One minor displacement tault,
trending north-northwest, is mapped by the Texas Bureau of Economic
twology in Aquilla Creek Valley a short distance above its confluvnce
with the Brazos River. There is some evidence sugpesting the prusence
ot other small displacement faults approximately 3 miles southwest of
river mile 16.1. The principal effect of such faulting is offsettinyg of
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the bedrock strata in a vertical sense. The depth of any particular
bed is abruptly different on opposite sides of a fault. It is unlikely
that fault displacements in Aquilla Creek Valley will exceed 40 feet.
The possibility of fault wovement was caretully investigated during
reanalysis of design for Waco Dam, wiich lies astride part of the
Balcones fault system 18 miles to the south. A positive line of evidence
was developed during the investigation which indicated that no recent
movement had occurred aloag the Balcones fault system. Additionally,
Aquilla Creek vallev is located in the northern part of the portion of
Texas mapped as "having no reasonable cxpectancy of earthquake damage"
by the Environmental Sciewe Services Administration (1969).

The only known mineral p oduction in Aquilla Creek Valley and its
tributaries is gravel and lire. 1Two gravel pits at about river mile 22,
on the east side of Aquilla freck, were the ounly sites of production
found and both are abandor d. There {s no known oil or gas production
in Aquilla Creek Valtley or in the valleys of its tributaries,

2.04 Climate of the Basin. The Aquilla Creek Watershed has a
generally mild climate and a large range of aunual and daily temperatures.
In summer, the days are usually hot and the nights moderately warm.
Generally, the winters are moderate, however, (reezing temperatures and
snowfall are occasionally experienced during the passage of cold high-
pressure air masses from the northwestern polar regions and the continental
western highlands.

The mean annual temperature for the watershed is about 66 F. Tempera-
tures have ranged from a high of 113 ¥ to a low of 1 F. January, the
coldest month, has an average minimum daily temperature of about 34 F.
August, the warmest month, has an average maximum daily temperature of
about 98 F. The average length of growing season between killing frosts
is about 250 days.

The mean unnual precipitation over the Aquilla Creek Watershed is
about 34 inches. Snowfall is an insignificant portion of the total pre-
cipitation. Although the Aquilla Creek Watershed receives a substantial
amount of precipitation, the variability in rainfall and runoff have
caused flood and water supply problems in the watershed.

2.05 The Creek. Aquilla Creek originates near Cleburne, Texas, and
flows a distance of about 54 miles in & south to southeasterly direction
to its confluence with the Brazos River. The stream valley is relatively
narrow. The major tributaries, begiuning at the headwaters region and
proceeding toward the mouth, include Cottonwood Creek, Little Aquilla,
Hackberry, Cobb, and Alligator Creeks. Pertinent data, drainage areas,
lengths, and channel capacities for Aquilla Creek and its principal
tributaries are presented in table 2-1.

The study area for flood control problems consist of the flood plain
of Aquilla Creek downstream of stream mile 23.3 and the flood plain of the
Brazos River downstream of the mouth of Aquilla Creek. The flood problems
on the Aquilla Creek are the result of frequent floods caused by heavy and
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PHYSICAL CHARACTERISTICS
AQUILLA CREEK AND TRIBUTARIES

TABLE 2-1

Confluence
with parent Length Approximate Drainage
Stream Stream (miles (River Total Fall Ares

above mouth) miles) _(feet) (Sq Mi )
Aquilla Creek 417.1 54 470 410
Elm Creek 4.1 6 180 8
Dry Creek 5.3 7 120 8
Pattern Branch 7.9 7 140 11
Snake Creex 11.1 5 180 11
Alligator Creek 16.5 10 210 31
Dead Horse Creek 18.5 7 160 8
Cobb Creek 19.5 18 340 40
Hackberry Creek 23.5 24 320 129
Little Aquilla 31.6 10 270 25
Cottonwood Creek 39.8 10 170 22

Average Streambed

Slope Channel Capacity
(feet per mile) (c.f.s.)
Aquilla Creek
Mile 0.0 to 13.2 3.4 3,000
Mile 13.2 to 20.6 4.7 4,000
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frequent storm rainfall and inadequate channel capacities, During the
period of record, 1939 to 197C, nine major floods occurred producing

peak discharges at the Aquilla gage (mile 18.2) varying from 10,800 to
40,200 second-feet. The maximum flood of record in May 1968 produced

a discharge of 40,200 second-feet and a stage of about 31 feet which is
about 19 feet above flood stage. Prior to the period of record, the
maximum known flood occurred on 31 August 1887, producing a maximum

stage of 34 feet at the Aquilla Creek gaging station. Also, the flood

of 27 September 1936 reached a stage of 33 feet and a peak discharge of
74,200 second-feet. The channel capacity of Aquilla Creek is insufficient
to contain these floods, being about 3,000 second-feet downstream of mile
13.2 and being as low as 4,000 second-feet between miles 13.2 and 23.3.
The flood plain of Aquilla Creek is an agricultural area, containing
agricultural properties, transportation facilities, and utilities. There
is no urban development. Within the problem area on Aquilla Creek (mile
5.0 to 23.3) the estimated value of phvsical propertv is about $4,946,000,
and the estimated average annual damages are about $85,000 under present
conditions of development.

The major floods that originate on the Aquilla Creek Watershed
contribute appreciably to the flood problems on the lower Brazos River.
Based on records during the period 1898-1971, 26 major floods have
occurred on the Brazos River. These floods produced peak discharges
ranging from 65,000 second-feet to 246,000 second-feet and a stage of
40.9 feet at the Waco gage. The minimum channel capacity of the Brazos
River from tne mouth of Aquilla Creek to the mouth of the Bosque River
is 27,000 second-feet. The Brazos River flood problem area contains
urban and highly developed agricultural areas as well as numerous

transportation facilities, utilities, and rural nonagricultural properties.

Within the investigated Brazos River problem area below the mouth of
Aquilla Creek, the estimated value of phvsical property is about
$1,384,000,000 and the estimated average annual damages are about
$§5,381,000 under present conditions of development, assuming the
authorized system of Brazos River Basin reservoirs in operation.

2,06 Water Quality of the Streams in the Basin. Water quality
data, plankton, and benthic invertebrate samples were taken from seven
sites in the Aquilla Creek Basin (figure 2-2) during the summer of 1972
by personnel from Southern Methodist University, Dallas, Texas. The
following discussion of water quality is based on their results; however,
additional and more extensive water quality date are available from the
US Geological Survey and the Brazos River Authority (appendix F). Water
samples were analyzed for several parameters (table 2-2), including
calcium, magnesium, iron, sodium, potassium, lead, temperature, pH,
dissolved oxygen, relative transparency, conductivity, color, iron,
manganese, nitrates, phosphates, sulfates, ammonium, turbidity, and
alkalinity.
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’ Collections of coliform bacteria and fecal streptococci were
obtained from sites 1, 2, 3, 5, 6, and 7. Samples were obtained by
transferring 1/2 liter of water from each site to a sterile container.
The container was then chilled and kept in the dark until analyzed by
a commercial laboratory.

Plankton were obtained by collections in number 25 plankton nets
and preserved in 70 percent ethanol and glycerin. Benthic samples were
taken by washing samples through sieve buckets. Macroorganisms were
hand picked from the fine mesh screens and preserved in 70 percent
ethanol and glycerin.

Entire zooplankton samples were examined in 1 milliliter Sedgwick-
Rafter Counting Chambers, When necessary, individual specimens were
mounted and cleared with lactophenol to facilitate identification. All
identifications were made under 600X magnification using standard works
(Pennak, 1953; Ward and Whipple, 1959).

Terrestrial invertebrates were obtained by inspection of various
habitats. Soil samples were run in Berlese funnels under intense light.
Insects were collected by sweep nets or collected in various traps.
Nocturnal collections were obtained in illuminated sheets. All inverte-
brates were preserved in alcohol.

2.06.1 Temperature. The temperature ranged from 23.0 to 29.3 C.
There was little variation in temperature in any stream. Lower tempera-
tures, however, were recorded in Alligator Creek than elsewhere.

2.06.2 Dissolved Oxygen. The one most important limiting factor
for aquatic life, dissolved oxygen, ranged in values from 0.2 ppm to
4.2 ppm. All streams were poor in oxygen. Only Alligator Creek with
4.2, 4.1, and 3.8 ppm (site 7) and Aquilla Creek (upper regions) with
4.1, 4.7, and 4.6 ppm of oxygen exceeded the minimum standard of 4.0 ppm
as defined by the Texas Water Quality Board (Brazos River Authority, 1970).
The results of a study by the Brazos River Authority (appendix F) showed
that all dissolved oxygen data taken during daytime hours were always
at least 6.4 mg/l.

2.06.3 pH. The pH ranged from 7.0 to 8.2. Though generally high
by fresh water standards as described by Reid (1961), the values are con-
sistent with the geology of the area and agree with values for Possum
Kingdom Reservoir, lake Whitney (Leifeste and Popkin, 1968) and the
Brazos River (Rawson, 1967).

2.06.4 Nitrogen Compounds, The nitrogen compounds examined in this
study include ammonium ions, nitrate ilons, and nitrite. The ammonium
ions ranged from 1.58 ppm in the area near the sewage treatment plant
and at the stagnant pool on Cobb Creek to 0.10 ppm at site 2. These
rates are not high, Nitrate values were roughly uniform ranging from
1,00 to 3.30 ppm. These levels may have been elevated from nitrates
resulting from runoff of cultivated fields. Nitrate values were less
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than 0.016 ppm and were relatively uniform at all sites during the
jJ-month sampling period.

2.06.5 Phosphates. The phosphate readings include both inorganic
and organic phosphates. The highest value occurred in site 1 near the
sewage plant, but it is considerably lower than reported elsewhere in
the state.

2,06.6 Carbon Dioxide. CO2 is a measure of the decomposition and
respiration occurring at various regions of the streams involved in this
study. The levels of CO2 were consistently higher at Cobb Creek (station
5) and beside the Hillsboro sewage plant (station 1) than elsewhere.

The lowest values of 4 ppm to 16 ppm were obtained in Alligator Creek.

2.06.7 Alkalinity. Alkalinity is measured in ppm CaCO3. The
values obtained from this study represent both carbonate and bicarbonate
alkalinity. The ranges observed are moderate for Texas waters.

2.06.8 Total Hardness. Total hardness is measured as ppm of all
polyvalent metal ions, but reflect particularlv calcium and magnesium.
The results obtained in this study reflect that the waters are hard.

2.06.9 Conductivity. Specific conductance ranged from 850 to 1,100.
Slightly higher values were obtained for Possum Kingdom Reservoir and
Lake Whitney (Leifeste and Popkin, 1968). These readings reflect the
high mineral content of the drainage.

2.06.10 Sulfates. The sulfates level appeared relatively uniform.
1f this trend is continued throughout the year, the presence of upstream
gypsum formations could be expected (Rawson, 1967).

2.06.11 Sodium. High sodium values were obtained at sites 1 and 5.
The high value obtained from 3 miles downstream at site 2 is significantly
lower, indicating a loss either by uptake by vegetation or by dilution.
The high value at site 5 may be explained by the stagnant nature of the
watur.

2,06.12 Potassium. The levels of potassium are all reasonable.
The elevation at site 5 is representative of an evaporating pool.

2,06.13 Calcium. The calcium content of six samples was moderate

. with a high reading occurring at site 5.
f 2,06.14 Magnesium. The levels of magnesium recorded in six sites
were low to moderate except site 5 where a high level was obtained.
2.06.15 1Iron. 1Iron was found in values less than 0.4 ppm. Such low
values are common in the Texas waters (Bullock and Fruh, 1972, Rawson
' 1963).
.i
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2.06.16 Lead. Lead was less than 0.1 ppm. The values are con-
sistent with lead content of other similar waters in Texas.

2.06.17 Phytoplankton. Phytoplankton counts varied considerably
with month and site (table 2-3). The predominant plankter was the green
algae Actinastrum gracillimum. The remainder of the cells were diatoms
and other phytoplankton genera. Other than the dominant plankter, the
other species were not specifically identified. No linear distribution
gradients could be detected. The highest counts were obtained consistently
at -ite 5 at Cobb Creek where the water was not flowing.

2.06.18 Zooplankton. Total counts of 300 plankton for the three
periods of sampling are presented in table 2-4. The zooplankton are
limited primarily to a few species of rotifers and copepods. The popu-
lations are small; only in site 5 where the water was not flowing were
samples obtained that indicated a relatively large population.

TABLE 2-3

PHYTOPLANKTON
(CELLS PER LITER)

Date
Site June July August
1 2,801,300 1,905,411 2,050,375
2 1,450,103 1,267,443 1,431,561
3 299,500 211,480 416,960
4 1,406,844 807,610 1,315,283
5 4,800,000 6,470,000 5,489,110
o 1,060,705 1,005,699 945,566
7 580,888 470,333 250,600
TABLE 2-4
ZOOPLANKTON
(ORGANISMS PER LITER)
Site Date
June July August
1 6 10 15
2 22 40 35
3 20 29 26
4 15 15 14
5 130 145 115
6 30 21 20
7 41 64 60
2-13
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The dominant organisms were copepods of the genus Cyclops. Rotifers

of the genera Keratella and Notholca were obtained at each site, but in
reduced numbers. In a limnological survey of Lake Granbury, Mecom
(1972) reported large standing crops of rotifers in the recently con-
structed reservoir, Lake Granbury.

2.06.19 Bacteria. Total plate counts at six sites are presented
in table 2-5. 1Included are the numbers of coliform, E. coli and fecal
streptococci. The highest levels of organisms were obtained at site 1,
just below the Hillsboro sewage disposal plant. This reading included
11,000/ml of coliform, 460/ml E. coli, and 2,800/ml fecal streptococci.
After roughly 3 miles, at site 2 the total count decreased by four times
although E. coli counts increased from 460 to 1,500/ml.

Counts were equally high at site 5, Cobb Creek, in samples taken
from nonflowing pools. This count is undoubtedly influenced by the
cattle which use the pools for water. Levels of bacteria at all other
sites indicate a reduction in numbers throughout the streams. The levels
observed were all below the standard for fresh water. Bacterial counts
are probably highest in the warmer months because of little or no flow in
the creek and the increased amount of organic decomposition occurring in
the creek. The bacterial counts at the upper sites on Hackberry Creek
werce also influenced by discharges from the sewage plant at Hillsboro
discharging effluent into the stream, and the counts at other sites were
influenced by the presence of livestock.

2.06.20 Macrobenthos. Total organism counts of macrobenthic forms
are reported in table 2-6. Their distribution depends primarily on bottom
sediment type. These streams are difficult to charactcrize by a study of
macrobenthos. Silting is heavy and deep deposits of silt occur. Samples
obtained from such areas, especially if the water was not running as in
site 5 at Cobb Creek, had large populations of phantom midges. Snails and
midges also were common. All forms are tolerant of waters with low 0p
levels. At site 3, large numbers of fingernail clams (Sphaerium trans-
versum) occurred in the gravel banks of the stream. Their occurrence was
limited by silt elsewhere in the streams under study. A second species
of fingernail clams (Musculium ferrisei) occurred in mud deposits but
were not as numerous. Although many invertebrates were obtained, diversity
was low as many forms are not tolerant to the warm summer temperatures of
these streams.

2.06.21 Turbidity. The amount of suspended inorganic and organic
material in water is an indication of the optic properties of water and
greatly affects productivity. High turbidity readings effectively reduce
penetration and hence reduce light available for fixations by photo-
synthesis in primary producers. As documented by Stevens, (1951) the
Brazos River carries a heavy silt load. Turbidity readings on Hackberry
Creek and on Aquilla Creek below the confluence with Hackberry were high.
The readings in July and August were taken within a week after rains in
the area which may have influenced these higher readings.
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Total

Numbers

5,775,000
1,132,000

460,000
4,100,000

1,020,000
2,216,000

~N O BN

TARLE 2-5

BACTERTA (IN ORGANTSMS/ML)

Coliform E. coli
11,000 460
11,000 1,500
1,100 150
more than 1,100
1,100
750 150
1,100 150
TABLE 2-6
MACROBENTHOS
(ORGANSISMS PER METER?)
June July August
130 160 330
85 70 104
545 291 773
107 80 85
245 617 318
55 82 79
83 68 77
2-15
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Streptococci

2,800
550
100
600

200
50
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2.06.22 Relative Transparency. Relative transparency ranged from ~
6 to 18 inches. This examination of water quality is also a auality of
the amount of silt in the streams examined. The silt levels are heavy
and appear to be enhanced by considerable erosion in the bottom land.
Such erosion is detrimental. It reduces water transparency, reduces -
photosynthesis, handicaps predators that feed on sight, and clogs the .
filtration apparatus of various invertebrates. Silted streams invariably ;
result in impoverished faunas.,

An examination of invertebrates from various regions of the stud;,
site show that the riparian habitat along each of the streams to be
occupied by more organisms in both numbers and species than any other
arca in the study site. The high values obtained for numbers of
individuals in the grazed fields is represented mainly by Orthroptera
(grasshoppers). This is best indicated by the small number of taxa as
opposed to the riparian habitat (table 2-7).

Pesticide use in the immediate area to be impounded is difficult to
quantify. Discussions with local farmers and county agents indicate that
pesticide use is not heavy and will probably not be of concern if erosion
into the impoundment can be controlled.

In summary, the preliminary survey indicates that the streams are
following a succession related to the influence of man's impact. The
streams are relatively clean and generally well-oxygenated except during
warm months in areas of active decomposition such as standing pools,
where the oxygen falls below the minimum standard of 4.0 ppm as defined
by the Texas Water Quality Board (Brazos River Authority, 1970). The
pH was typical of alkaline Texas waters and did not vary significantly
along the streams. Alkalinity and total hardness are moderate. Phosphates,
nitrates, and ammonium ions are present in only moderate amounts.

Turbidity readings are generally high, particularly in a season of
drought. This particular observation may be important in determining the
productivity of the streams based upon summer planktonic populations and
any speculations about the advisability of changing a water course.

TABLE 2-7

DIST¥ "SUTION OF INVFRTEBRATES IN
SE..ORS OF THE STUDY SITE

Location # Individuals i Taxa
Mesquite Ridge 1400 78
Cultivated Field 3006 31
Grazed Field 546 18
Oak=hickory 2300 103

Woods (riparian) |

2-16
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Siltation is responsible for the low nuuwber and limited diversity
ol fauna collected during the study. This condition has favored non-
filter feeders and predators that rely upon senses, other than sight,
for obtaining prey. Such selection eventually reduces the carrying
capacity of the water.

2.07 Hillsboro kitluent Discharges. The city of Hillsboro dis-
charges treated sewage effluent into Hackberry Creek, which will become
an arm ot Aquilla l.ake. The Brazos River Authority and the Environmental
Protection Agency concurred in the following statement.

"....in the foreseeable future the treated sewage effluent

discharged by the City of Hillsborc will not significantly
atfect the quality of water in Aquilla Reservoir and should

not limit any of the uses for which the reservoir is intended,
provided that all the wastewaters from the City of Hillsboro
receive secondary treatment and disinfection and that provisions
are made to maintain this treatment in the event of major power
or mechanical failure."

2.08 Flora of the Basin. The Aquilla Creek study area lies mainly
within the southern extremity of the Eastern Cross Timbers (as characterized
by Tharp, 1920) with portions of the upper reaches of the basin extending
into the Blackland Prairie on the east. See figure 2-3.

2,08.1 Eastern Cross Timbers. The belt of post-oak and black jack
oak woodland referred to as the Eastern Cross Timbers follows closely
the aqui ferous Woodbine sand formation from the Red River into southern
McClennan County,

The characteristic vepetation of the Fastern Cross Timbers exists
only in a few scattered remnants in Hill County today. Most of the
woodland has been completely cleared to make wav for pasture aund cultiva-
tion, particularly in the arevas nearer watercourses where the deeper, more
moist soils arc more desirable for tarming. Consequently, most of the
few persisting remnants of this vepetational association in Hill County
are in upland, dissccted areas and should therefore sustain little direct
impact from reservoir construction.

scattered stands of mesquite savanonah are located throughout the
studv area, particularly in the western drainage of Aquilla Creek. This
i, however, a weedy species and is an indicator of ccological disturbance.

2.08.2 Blackland Prairie. The upper reaches ot the eastern and
northern (Cobb Creek and Hackberry Creek) forks of the proposed reservoir
lie within the vegetational association referred to as the Blackland
Prairie. This region is typified bv alkaline black clay soils with high
orgdanic content overlyving the parent Cretaceous Limestone. The natural
climax is grassland with little bluestem (Andropogon scoparius) as the
dominant species (Dvksterhuis, 1946).
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Because of the desirability of the fertile soils of the Blackland
Prairie for cultivation in cotton, sorghum, and other crops, very little
of this grassland association has survived in Hill County. What little

remains is in heavily grazed pasture and consequently retains few of its
natural characteristics.

2.08.3 Bottomland Forest. The bottomland forests of the eastern
half of Texas are quite different vegetationally from the prevailing
plant associations in which they are located. Bray (1906) treated these
bottomland associations as a distinct vegetational type, considering them
to be extensions of Austroriparian forests of the south and southeast.
N These woodlands owe their existence to the abundance of water along the
waterways. The bottomland forest is the best-preserved of the vegetational
conmunities surviving in Hill County (figures 2-3 and 2-4) and therefore
was studied in greatest detail.

The bottomland forest community in Aquilla Creek study area is
primarily a red ash-cedar elm-hackberry association. Scattered large
specimens of red oak, slippery elm, and pecan were also noted, but not
in sufficient numbers to play an important role in community dominance.

The understory of the bottomland woods of the study area is rather |
sparse, In addition to the arborescent species listed in table 2-8, the
| limited understory consists of woody vines such as fox and mustang grapes,
; poison ivy, and green-brier and of frutescents including rough-leaf dog-

wood, downy and green haws, big-tree and hog plums, eve's necklace, black
haw, and coralberry.

TABLE 2-8

TREES OF THE BOTTOMLAND FOREST

o e e o —— 1

) Red ash (Fraxinus pensylvanica)
Cedar Elm (Ulmus crassifolia)

5 Hackberry (Celtis laevigata)

Red Oak (Quercus shumardii)

2 Slippery Elm (Ulmus rubra)

’ Pecan (Carya illinoensis)

Red Mulberry (Morus rubra)

Post Oak (Quercus stellata)

Mesquite (Prosopis glandulosa)

Live Osk (Quercus virginiana)

Soapberry (Sapindus drummondii)

Chittam wood (Bumelia lanuginosa)

Deciduous Holly (Ilex decidua)

Honey Locust (Gleditsia trlacanthos)
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None of the dominant species of the bottomland forest of Hill
County has any significant commercial value. Possible exceptions might
be pecan and the oaks, but they occur in such small numbers as to be of
no import in this area.

2.08.4 Endemic Species. An endemic species is one which is native
to a relatively limited geographic area. Endemics are eitiher relicts
which at one time had a much wider distribution or young species which
are slowly expanding their ranges.

Table 2-9 lists endemics to Texas which have been reported from Hiil
County either in the botanical literature or in the SMU Herbarium collec-
tion and those collected during this study.

The complete list of vascular species collected from the Aquilla
Creck Wateshed in this study is presented in appendix B, table B-1. It
must be kept in mind that while this inventory includes most of the woodyv
species to be found in the study area, it shows only those herbaceous
species which are part of the summer aspect. Because of the time limita-
tions involved in this particular study, no collection data could be
obtained for the spring or fall flora of the area.

Because the natural state of the vegetation of the Azuilla Creek
Watershed has already been severely disrupted by agricultural activities,
there is little, from the standpoint of plant ecology, that might oppose
the inundation of this area by the proposed lake.

TARLY, 2-9

FRDEMIC VASCUTAR SPFATFS PREVIOUSLY REPORTED
FROM HTLL COUNTY, TEXAS, (W% COLT 7OTED DURINA
THYS AQUILLA CRULK ARLA STUDY

Aster eulae - Aster

Astragalus reflexus (rare) - Milkvetch
Cirsium terrae-nigrae* - Blackland thistle
Crataegus brazoria - Brazos lawthorn
Crataegus glabriuscula* - Green Hawthorn
Indigofera miniata - Indigo
Lesquerella recurvata - Bladderpod
Lupinus texensis¥* - Texas bluebonnet
Marshallia caespitosa - Marshallia
Silphium albiflorum - Rosinweed

Yucca pallida - Yucca

Forestiera pubescens* - Elbow=bush
Polytaenia texana* ~ Texas Prairie Parseley
Pyrhopappus geiseri* - False dandelion

*Collected during this study
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PRAIRIE
GRASSLAND

MESQUITE
SAVANNAH

BOTTOMLAND FOREST

Figure 2-4 Botanical transect across watershed.
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Although these species are limited in their distribution, none is con-
sidered to be endangered at thiz time.

tvery effort should be made to preserve the woodland vegetation
remaining between the flood and conservation levels of the lake. In
orduer to maintain as much natural plant and animal habitat as possible,
extensive areas should be left completely undisturbed with existing
undergrowth and ground cover vegetation intact.

2.09 Fauna of the Basin. Fishes. A checklist of fish species reported
from the middle Brazos River Basin, including the Aquilla Creek 4
watershed area is presented in appendix B, table B-2, The species
included on this list are taken primarily from the investigations of
Hubbs (1972) and from onsite collections involving the use of both fine
a1d large mesh seines, The onsite investigations failed to produce any
species not included in Hubb's report. No endangered species have been
reported from these streams.

2.09.1 Amphibians and Reptiles. A list of amphibians and reptiles
whose range includes the Aquilla Creek Basin is presented in appendix B,
table B-3. None of the species in the basin are rare or endangered.
Poisonous reptiles in the basin include the cottonmmouth, copperhead, and
various species of rattlesnakes.

2.09.2 Birds. The Aquilla Creek Watershed is divided into six
types of generalized habitats that influence the presence of birds,
reptiles, amphibians, and mammals: (1) deciduous forests of the flood
plain, (2) scrub oak of the east cross timbers on ridges and uplands,

(3) mesquite-grassland in generally well-drained areas, (4) cleared
pastures, (5) plowed cropland, and (6) the aquatic habitats of the creeks
that run through the area.

A total of 257 species of birds are known to occur in Hill County
(Kirby, 1972). The names of two of these species appear on endangered
species lists: the southern bald eagle and American peregrine falcon.
Other species have been recorded there in the distant past or upon very
rare occasions. Table B-4 in appendix B includes only those species
that can be considered to inhabit the area on a regular bhasis. This
list was taken from one prepared by Mr. Hal P. Kirby, Director of the i
Dillas Museum of Natural History. Listings are in accordance with the
American Ornithological Union species list. i

Of 50 species of birds that are reported as abundant or common in
the vicinity of the Aquilla Creek project, 46 were observed during the
summer of 1972. Of these, 15 species are found primarily in heavily
wooded stream bottoms. The wooded edges of Aquilla, Hackberry, and
Cobb Creeks represent a substantial portion of the total of this type
of habitat found in Hill County.




2.09.3 Mammals. The mammals of the Aquilla Creek (appendix B,
table B~5) Basin are typical of the eastern portion of the Texan biotic
province (Blair, 1950). No species in the area are endemics and none
are endangered species.

Literature records are not abundant for mammals of Hill County,
Texas. Therefore, records of species present were primarily based
upon the investigations of Davis (1966), comparative specimens and
records of the Dallas Museum of Natural History, and field investiga-
tions. Field investigations involved general reconnaissance of the
area (day and night), observations of the animals present by sight, .
if possible, or sign, if the signs were definite enough. Personal .
interviews with inhabitants of the area also yielded certain pertinent !
data. Also included in the field investigations were 285 trap nights i
using medium Sherman live traps and a variety of baits. The live ]
trapping yielded 25 animals; however, the variety taken, even from i
different habitats, was not great. Relative abundance figures reflect ;
generalities, as abundance for one species may vary greatly from another !
depending upon secrecy, diurnal or nocturnal habits, size, range, and 3
territory. The fox squirrel and the deer are game species found in !
the area. A resident of the area has seen deer very infrequently. Fox ;
squirrels are more prevalent and hunted under rather light pressure. :
Raccoon hunting is unusual for the area. Cottontail rabbits have some j
value as food species. There is an abundance of beaver along the main ;
artery of Aquilla Creek. 1In the past, this species was extensively i
trapped for its fur value, along with mink, raccoons, opossums, skunks, ¢
gray foxes, and more recently the nutria. However, little trapping is
currently practiced in the area.

The dominant predators of the area, excepting domestic dogs and
cats, are the coyotes and bobcats.

2.10 Fishing and Hunting. The study indicates that the impoundment
would have little or no far reaching effect on most of the mammal species
that inhabit the wooded flood plains of Aquilla Creek and its tributaries.
These wildlife species include opossum, armadillo, fox squirrel, flying
squirrel, beaver, whitefooted mouse, Florida woodrat, nutria, raccoon,
cottontail rabbits, mink, gray fox, and whitetailed deer. Of these
species, fox squirrel and deer are considered game species. Deer are
infrequently seen in the area. Fox squirrels are more prevalent but are
hunted under rather light pressure.

Aquilla Creek is an intermittent stream. 1Its principal tributaries
are Hackberry, Little Aquilla, Cottonwood, Cobb, and Alligator Creeks.
These streams are entrenched moderately well and have beds of mud and
silt. Usually in late summer, Aquilla Creek is reduced to long, narrow
pools, in its lower reaches, while upstream the stream and its tributaries
are dry throughout most of their courses. This condition results in a
poor quality fish habitat. The principal species of fish in the stream,
at times of flow, are the flathead catfish, channel catfish, buffalo, and
carp. There are a few farm ponds in the basin which provide poor to fair
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fish habitat. Largemouth bass and bluegill are the principal species
of fish in the farm ponds. Sport fishing in the area is insignificant
and there is no commercial fishing.

2.11 History of the Basin. Historical surveys and reports of Hill
County are to be found in the form of several books, articles, and
historical manuscripts. Bailey (1966), Reese (1961), and others provide
an overview of the early settlements within the county. It is this
material and reports from many Hill County residents that form the basis
for this statement.

In 1849 Fort Graham was established at Jose Maria's village near
the mouth of Bear Creek and the Brazos River. The Fort served as a barrier
between the Indians on the west and settlers on the east (figure 2-5).
The establishment of the Fort marked a turning point and made possible
intensive and dispersed settlement within the Hill County area.

Hill County was established as a bona fide county in 1835 with
Hiillsboro (Hillsborough) as the county seat. Other towns in the county
at that time were: Covington, Peoria, Union Bluff (Lexington), Woodbury,
and Patton's Mill. Of these villages, Union Bluff, Peoria, Patton's
Mill, and the later settlement of Aquilla are of particular interest
since these historic settlements may be directly affected by construction
of Aquilla Lake,

Peoria was established about 1850 on a stagecoach route. 1In the
1870's it was the commercial and industrial center of Hill County.

The Central Texas Railroad was probably the main reason for the
demise of Peoria, as the railroad could not buy into the village, and
thus founded Whitney in 1879. Most of the Peoria residents and business
establishments had moved to Whitney or Hillsboro in 1881.

The settlement of Woodbury, located between Peoria and Covington,
was founded about 1858.

The village of Union Bluff (Lexington) was probably settled in late
1851 or early 1852. 1t served as the temporary county seat until Hillsboro
was chosen for the county seat in 1853.

Patton's Mill was located below Peoria on Aquilla Creek. 1In the
1870's it became known as Mud Town. When the Texas Central Railroad came
to Hill County the people of Mud Town moved farther south along the creek
and established the town of Aquilla. 1t was a thriving railroad center
during the later 1800's and the early 1900's. Fire ravaged the town in
the 1920's and the destroyed buildings were not rebuilt,

Vaughan is located 9 miles from Hillsboro, 6 miles from Aquilla,
and 6 miles from Peoria. 1t was the first town in Hill County to start
consolidated schools.
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Hillsboro was founded in 1853 as the county seat of Hill County.
Bv 1880, its reason for being was the railroad and its subsequent economic
impact. 1In the late 1880's the railroad company, now known as the Katy,
(QIKT), built two branches, one from Dallas to Hillsboro, and the other
from Fort Worth to Hillsboro. It was this stimulus that contributed to
the tremendous growth rate between 1800 and 1900. Several hundred rail-
way workers and their families were brought into town along with a large
payroll. By 1900 the population of Hillsboro was over 5,000 people.

In summary, documentary evidence has shown the location of the
important towns and population centers in the Acuilla Creek area. Each
of these locations is of importance to the history of Hill County and
this importance has been well recognized by the Hill County Historical
Survey Committee. Consequently, State historical survev markers have
been erected in Agquilla, Peoria, Hillsboro, and elsewhere throughout the
county. At present we are not aware of any other important historic
sites which will be affected by the planned construction. The concern
of the people in Hill County for important remains of their history
indicates that they will aid in the preservation of any historic structures
which might be affected by lake construction.

The National Register of Historic Places has been consulted and
construction of the proposed project will not affect any registered

sites.

2.12 Prehistory of the Basin.

2.12.1 Previous Archaeological Investigations. Archaeological
investigations within the Aquilla Creek Watershed have been conducted
by amatenr archaeologists who have taken the time to record and report
many important sites in the area. An early description of the area
was prepared by Frank Bryan and published in the Central Texas
Archeologist (Bryan 1937). Bryan reports six prehistoric sites located
south of Peoria. Each site is located in a sandy deposit and well above
the flood plain of the creek. On the basis of the artifacts described,
sinkers, projectile points and pottery, it would appear that the occupa-
tion represents about 5,500 years (4000 B.C. to A.D. 1500).

In a definitive study on '"Waco Sinkers', Frank Watt (1938) describes
sinkers from sites along Aquilla Creek, and it is believed that these
artifacts can be attributed to the early Archaic period (prior to 4000
B.C.).

Throughout the forties and fifties, members of the Central Texas
Archeological Society continued survey reconnaissance of Aquilla Creek
and aided in salvage excavations at Lake Whitney. This research has
yielded information about the presence of pottery-bearing sites located
along the eastern edge of central Texas. The Chupek site is one of the
better known 'intrusive'" sites within the area. The site is located on
Aquilla Creek near its junction with the Brazos River. Frank Watt of
Waco has studied the site and has reported that Alto Focus pottery is
the only type of pottery found (Watt 1941, 1953),

2-26




On the basis of this research Krieper (19406) considers the site to
be the location of a nommound village related to the Caddoan Alto Focus
ot cast Texas (Newell and Krieger 1949), Recent excavation by the
University of Texas has attempted to dotermine the nature ot the
relationship(s) between the Georze €. Davis site in cast lexas and the
Chupek site (Dee Ann storv, persovnal communjcacion),  Wact (1953 also
reports the presence of Frankston Focus pottery on several sites alon,
Auuilla Creek, but this is cousidered to be separate trom the Alto tocus
materials.

Lake Whitunev is located just west of the Aouilla Watershed and
extensive salvage excavations were carricd out there betore the lake
was built, This work, as repo