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SUMMARY

This study and report presents an evaluation of existing
flood hazards within Hardin County WCID No. 1 (Pinewood
Estates) and Country Wood Estates immediately south of
Pinewood Estates. Alternative plans to alleviate existing
flooding problems are presented and evaluated.

The existing flooding problems within Pinewood Estates
and Country Wood Estates are due to the following sources of
flooding: 1) overbank flooding of Coon Marsh Gully which
inundates properties within southern Pinewood Estates and
Country Wood Estates and which contributes to floeding in
Pinewood Estates further north, 2) overbank flooding of
Little Pine Island Bayou which inundates properties in
Pinewood Estates, 3) flooding along Clemmons Gully due to
backwater from Little Pine Island Bayou which inundates
properties in Pinewood Estates, and 4} 1inadequate internal
drainage facilities which result in local flooding of
properties in the Woodlawn Drive area of Pinewood Estates.

Five alternatives were investigated in detail to
alleviate the existing flooding problems. Alternative 1
consists of the buy-out of all residential structures subject
to inundation dQuring the 100-year flood. Alternative 2
consists of the raising of structure foundations to elevate
the structures above the 100-year flood level. Alternative

3 consists of channel improvements to Coon Marsh Gully and




Coon Marsh Gully Diversion Ditch, levee and interior drainage
improvements along Clemmons Gully (levee located south of
Clemmons Gully), and outfall drainage improvements in the
Woodlawn Drive area. Alternative 4 consists of channel
improvements to Coon Marsh Gully and Coon Marsh Gully
Diversion Ditch, as contained in Alternative 3, but excludes
other components of Alternative 3. Alternative 5 is identical
to Alternative 3 with the exception that the levee is located
north of Clemmons Gully and a diversion channel is required
just outside the levee to reroute Clemmons Gully.

Estimated capital costs of Alternatives 1, 2, 3, 4, and
5 are $4,020,000, $3,366,000, $3,068,000, $685,000, and
$2,580, 000, respectively. Estimated annual costs of
Alternatives 1, 2, 3, 4, and 5 .are $357,000, $299, 000,
$318,000), $66,000, and $274,000, respectively. Benefit-cost
ratios of Alternatives 1, 2, 3, 4, and 5 are 0.92, 1.21, 1l.1s,
1.37, and 1.35, respectively.

Based on the estimated costs and benefits of
alternatives, it is recommended that Alternative 5 be pursued
to alleviate flooding problems within Pinewood Estates and

Country Wood Estates.
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SECTION |

INTRODUCTION



PURPOSE AND SCOPE

The purpose of this study and report is to evaluate

flooding and local drainage problems which currently exist

within Hardin County WCID No. 1 and to determine improvements

required to alleviate such problems.

The specific scope of work of this study, which was

conducted in two phases, is as follows:

PHASE 1

a.

Meet with the District, the Corps of Engineers,
and the Texas Water Development Board for
initial coordination on the project.

Obtain existing hydrological data from all
Xnown sources.

Review previous repofts concerning flooding on
Pine Island Bayou, and review findings of the
Corps of Engineers on their flood control study
of Pine Island Bayou and Little Pine Island
Bayou.

Attend a public meeting to explain the study
to citizens and obtain citizens input.
Provide necessary surveying to obtain cross
sections of Clenmmons, Geleman, and Coon Marsh
gullies, and needed drainage field data within
the District's boundaries.

Utilizing the aerial photography and horizonal

and vertical control data provided by the Corps




of Engineers, prepare a two foot contour map
at a scale of 1" = 200 feet of approximately
2,500 acres of the District and its surrounding
area.

Using the Corps of Engineers' HEC-1 and HEC-2
computer programs, prepare computer models of
Clemmons, Goleman, and Coon Marsh gullies, and
evaluate existing conditions.

Identify various structural and non-structural
alternatives to be evaluated.

Identify and evaluate internal drainage and
flooding problems of the District other than
those directly related to Clemmons, Goleman,
and Coon Marsh gullies.

Identify alternate solutions to these internal
problems for further evaluation in Phase 2.
Prepare a brief preliminary report of findings
and recommendations at the end of Phase 1 and
submit to the District, Corps of Engineers,
Texas Water Development Board, ILower Neches
Valley Authority, Jefferson County Drainage
District No. 6, the Big Thicket Naticnal
Preserve, U.S. Parks and Wildlife, and the
Texas Parks and Wildlife Department for their

review and comments.



PHASE 2

a.

Prepare all monthly and quarterly reports and
pay vouchers required -by the Texas Water

Development Board.

Using the Corps of Engineers' HEC-2 program,
conduct a hydraulic evaluation of each
structural alternative to identify its impact
on flood elevations.

Conduct a benefit-to-cost analysis of all flood
damage abatement measures proposed. Cost
estimates will be based on current prices.
Cost estimates must include the investment cost
(first cost plus interest during construction)
and annual cost (interest, amortization, and
operation and maintenance). An assessment will
be made of flood damage reduction benefits to
be expected from implementing the proposed
flood abatement alternatives, including non-
monetary benefits such as reduction in hazards
to human life and safety.

Assess the potential environmental effects of
implementing any proposed flood  damage
abatement measures. Structural and non-
structural flood damage abatement alternatives

will be recommended which are environmentally



g.
h.

compatible with the Big Thicket National
Preserve.

Evaluate alternate solutions to internal
flooding problems within the District.
Develop design standards for drainage and flood
control improvements and assist the District's
attorney in developing ordinances to implement
these design standards.

Present preliminary findings and
recommendations to the District, the Texas
Water Development Board, Jefferson County
Drainage District No. 6, The Big Thicket
National Preserve, the Corps of Engineers, and
the Lower Neches Vailey Authority for review
and comment. Attend meetings as requested by
any of these agencies to explain study findings
and recommendations.

Make revisions as requested.

Prepare final report; make 40 copilies; and
submit final report to the District, the Corps
of Engineers, the Texas Water Developnment
Board, Jefferson County Drainage District No.
6, The Big Thicket National Preserve, and the
Lower Neches Valley Authority. Attend meeting

to present the final report to the District.



i. Prepare all monthly and quarterly reports and
pay vouchers required by the Texas Water

Development Board.

AUTHORIZATION AND FUNDING

This study was authorized by an agreement between Hardin
County WCID No. 1 and KSA Engineers, Inc. dated June 2, 1987.

Primary funding for this study was provided by the Texas
Water Development Board. Additional funding was provided by
the Galveston District of the U.S. Army Corps of Engineers,
the Jefferson County Drainage District No. 6, and Ms. Jeanie
Turk, a developer of property within Hardin County WCID No.

1.

COORDINATION

This study was coordinated with several local, state, and
federal entities. At the local level, a coordination meeting
was held on September 22, 1987 to solicit public input. This
meeting was attended by 82 persons including local residents,
Hardin County WCID No. 1 board members and staff, Hardin
County officials, Texas Water Development staff, U.S. Army
Corps of Engineers-Galveston District staff, and KSA
Engineers, Inc. staff.

During performance of this study, the following entities
were contacted, advised of the study, and pertinent

information acquired therefrom:



10.

11.

12.

Hardin County WCID No. 1

Hardin County

Hardin County Appraisal District

Jefferson County Drainage District No. 6

Lower Neches Valley Authority

Texas Water Development Board

Texas Department of Highways ang Public
Transportation

U.S. Army Corps cof Engineer, Galveston District
U.S. Soil Conversation Service

Federal Emergency Management Agency

Bernard Johnson Incorporated Consulting Engineers

Big Thicket National Preserve

PRIOR STUDIES AND REPORTS

Prior

studies and reports which were reviewed and

utilized where appropriate are as follows.

1.

"Jefferson County Drainage District Number Six -
Pine Island Bayou Watershed Report", June 1986 by
Bernard Johnson Incorporated and Bob Shaw Consulting
Engineers.

"Pine Island Bayou Watershed, Texas - Flood Damage
Prevention ~ Feasibility Report", June 1985 by U.S.

Army Corps of Engineers, Galveston District.



"Pine Island Bayou Watershed, Texas - A Planning-
Aid Report Submitted to the U.S. Army Corps of
Engineers Galveston District Galveston, Texas",
September 1981 by Bruce G. Halstead, Fish and
Wildlife Bioclogist, U.S. Fish and Wildlife Service,
Division of Ecological Services, Galveston, Texas
Field Office.

"Flood Insurance Study - Hardin County, Texas
(Unincorporated Areas)", March 1978 by U.S.
Department of Housing and Urban Development, Federal
Insurance Administration.

"Neches River and Tributaries, Texas -
Reconnaissance Report on Flood Problem at Pinewood
Estates Subdivision Hardin County, Texas', October
1976 by U.S. Army Corps of Engineers District,

Galveston, Texas.
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EXISTING CONDITIONS




DESCRIPTION OF STUDY AREA
The study area is located in southern Hardin County,
Texas and consists of the watersheds of Little Pine Island
Bayou and its tributary streams of Coon Marsh Gully, Clemmons
Gully, and Goleman Gully, as shown on Exhibit 1. The specific
stream reaches for which flooding hazards were evaluated are
as follows:
1. Little Pine Island Bayou freom its mouth at the
confluence with Pine Island Bayou to its entrance
into Hardin County WCID No. 1, approximately 4.8
miles upstream of its mouth
2. Coon Marsh Gully from its mouth at the confluence
with Little Pine Island Bayou to its crossing of
State Highway 105, approximately 4.1 miles upstream
of its mouth
3. Clemmens Gully from its mouth at the confluence with
Little Pine Island Bayou to a point approximately
4.7 miles upstream of its mouth
4. Goleman Gully from its mouth at the confluence with
Clemmons Gully to its crossing of State Highway 105,
approximately 1.1 miles upstream of its mouth
The study area is located in the East Texas Timberlands
Land Resource Area of Southeastern Texas. Climate within the
study area is characterized by hot, humid summers and mild,
“wet winters. Mean monthly temperatures vary from 53°F in

January to 82°F in August.
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Average annual rainfall within the study area us
approximately 53 inches. Intense rainfall is produced by
thunderstorms of short duration, general storms which extend
over several days, and torrential rainfall associated with
hurricanes.

Topography within the study area is relatively flat with
ground elevations, excluding stream channels, varying from
about elevation 20 feet mean sea level (msl) to about
elevation 33 feet msl, as determined from the two-foot contour
map developed as part of this study.

Two residential subdivisions comprise the major portion
of the study area - Pinewood Estates (Hardin County WCID No.
1) and Country Wood Estates, which is located immediately
south of Pinewcod Estates and north of State Highway 105. A
total of 365 single-family residences are located with these
two subdivisions, 290 in Pinewocod Estates and 75 in Country
Wood Estates. Based on an estimated population density of 3.5
persons per household, the population within the study area

is estimated to be 1,278 persons.

HISTORIC FLOODING PROBLEMS

Historic flooding problems within the study area are
well-documented and have been studied previously by the U.Ss.
Army Corps of Engineers, Galveston District. House flooding
within Pinewood Estates  is reported by residents to have

occurred in 1963, 1972, 1975, 1979, 1985, 1986, 1987, and
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1989. 1In its 1985 study, the Corps of Engineers estimated a
total of 270 structures within Pinewood Estates were located
within the floodplain of the Standard Project Flood (SPF),
which is defined as the flood that would be produced by the
most severe combination of rianfall and runoff conditions that
are representative of the area. The SPF 1is generally
considered to be a more severe flood than the 500-year flood.

House flooding within the study area has generally been
attributed to: 1) overbank and backwater flooding from Little
Pine Island Bayou which has caused house flooding in Pinewood
Estates and 2) overbank flooding of Coon Marsh Gully which has
caused house flooding in Pinewood Estates and Country Wood

Estates.

BIG THICKET NATIONAL PRESERVE

A portion of the Big Thicket National Preserve (BTNP) is
located within and downstream of the study area. The Little
Pine Island Bayou Corridor Unit of the BTNP consists of Little
Pine Island Bayou and portions of its adjacent floodplains
from near Saratoga to its confluence with Pine Island Bayou,
although no portion of the BTNP is located within Hardin
County WCID No. 1. Due to its inclusion in the BTNP, channel
improvements to Little Pine Island Bayou downstream of Hardin
County WCID No. 1, for the purpose of alleviating house

flooding within the study area, are not considered feasible.
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SECTION 1

STUDY METHODS AND FINDINGS




SITE RECONNAISSANCE AND DATA COLLECTION

The study area was inspected on several occasions by KSA
Engineers, Inc. staff engineers. Little Pine Island Bayou,
Coon Marsh Gully, <Clemmons Gully, and Coleman Gully were
inspected to ascertain existing conditions. Locations of
house flooding were determined from inspections with Hardin
County WCID No. 1 staff and other local residents familiar
with the past house flooding problems.

Information was solicited from Pinewood Estates and
Country Wood Estates residents regarding past flooding
problems. A total of 43 responses Wwere received which
documented frequency of flooding and costs for repair of flood
damage.

Pine Island Bayou was inspedted by boat at the U.S.
Highway 69 crossing north of Beaumont. The boat inspection
revealed two significant floodplain encroachments immediately
upstream of the U.S. Highway 69 bridges: 1) an abandoned
railroad embankment and 2) the LNVA canal and pump station.
Further upstream a distance of approximately 2.3 miles from
the U.S. Highway 69 crossing, another abandoned railroad or
tram embankment has found to encroach significantly into the
Pine TIsland Bayou floodplain. While these floodplain
encroachments are too far downstream to affect flooding
conditions within Hardin County WCID No. 1, they no doubt
preduce backwater effects which extend some distance upstrean

of their locations.
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Gully which had been acquired during preparation of an updated
FEMA Flood Insurance Study of Hardin County. Cross section
data was also provided by the U.S. Soil Conservation Service.

The Jefferson County Drainage District No. 6 provided a
copy of its 1986 drainage study and report. The Hardin Ccounty
Appraisal District provided information regarding property

appraisals within the study area.

TOPOGRAPHIC MAPPING

A two-foot contour map at a scale of 1 inch = 200 feet
was developed during this study from aerial photography by
Williams-Stackhouse, Inc. The topographic map covers all of
Pinewood Estates and Country Wood Estates and 1is bound
separately as Appendix 10 to this report.

Field surveys were conducted to provide additional
topographic data within the study area. A total of 22 cross
sections of study streams were field surveyed. In addition,
finish floor elevations were obtained for 133 homes in
pinewood Estates and 17 homes in Country Wood Estates. Street
culverts within Pinewood Estates and Country Wood Estates were
also field surveyed. The house slab and culvert elevations
and selected ground and street pavement elevations are shown

on the topographic maps of Appendix 10.
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HYDROLOGIC ANALYSES

Hydrologic analyses were conducted to establish peak
flood discharges of Coon Marsh Gully, and Goleman Gully. Peak
flood discharges were computed for 100-year, 50-year, 25-year,
10-year, 5-year, and 2-year flcods. The 100-year flood is
defined as the flood which has a 1% chance (or 1 in 100) of
being exceeded in any given year. Likewise, the 50-year, 25-
year, 1l0-year, 5-year, and 2-year floods have probabilities
of 2%, 4%, 10%, 20%, and 50%, respectively, of being exceeded
in any given year.

Peak flood discharges were computed using Corps of
Engineers computer program HEC-1 with Snyder synthetic unit
hydrograph coefficients as developed by the U.S. Army Corps
of Engineers, Galveston District (Ct== 4.16 and C, = 0.45).
Rainfall data of U.S. Weather Bureau Technical Paper No. 40
and National Weather Service HYDRO-35 were used in the HEC-1
models.

Table 1 presents peak flood discharges for Little Pine
Island Bayou, developed by the Galveston District, and for
cocon Marsh, Clemmons, and Goleman gullies. Appendix 1
contains a copy of the HEC-1 computer model of the Coon Marsh
Gully 100-year flood. Appendix 2 contains a copy of the HEC-
1 computer model of the Clemmons and Goleman gullies 100-year

flood.
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HYDRAULIC ANALYSES

Hydraulic analyses were conducted for Coon Marsh,
Clemmons, and Goleman gullies to provide estimates of flood
elevations for the 100-year, 50-year, 25-year, 1l0-year, 5-
year, and 2-year floods. Flocd elevations were computed using
U.S. Army Corps of Engineers computer program HEC-2. Cross
sections of streams were field surveyed as previously
described. Roughness values (Manning's '"n") were estimated
to be 0.05 for channels, 0.12 for wooded overbanks, and 0.04
for cleared overbanks. Starting water surface elevations for
HEC-2 models of Coon Marsh, Clemmons, and Goleman gullies were
based on normal depth.

Results of computed flood profiles for Coon Marsh,
Clemmons, and Goleman gullies are shown on Exhibits 2,3, and
4, respectively.

Backwater effects of receiving streams are also shown on
the flood profiles. Little Pine Island Bayou backwater is
shown in the lower reaches of Coon Marsh Gully and Clemmons
Gully. Likewise, Clemmons Gully backwater is shown on the
Goleman Gully profile.

Backwater effects of Little Pine Island Bayou on Coon
Marsh Gully are based on water surface profiles of Little Pine
Island Bayou contained in the previously referenced June 1985
report by the Corps of Engineers. Backwater effects of Little
Pine Island Bayou on Clemmons Gully are based on revision of

the Corps of Engineers HEC-2 model of Little Pine Island Bayou
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to include cross sections of Little Pine Island Bayou (within

Pinewood Estates) obtained during this study.

COON MARSH GULLY

As shown on Exhibit 2, backwater effects of Little Pine
Island Bayou on Coon Marsh Gully end approximately 6,000 feet
upstream from the mouth of Coon Marsh Gully and approximately
8,000 feet downstream of Pinewood Estates. Thus, flooding
problems along Coon Marsh Gully within Pinewcod Estates and
Country Wood Estates are due to flood flows exceeding the
capacity of the Coon Marsh Gully channel and overbanks and not
to backwater effects of Little Pine Island Bayou. Flood
profiles of Coon Marsh Gully were computed with varying
starting water surface elevations which confirmed that the two
subdivisions are well upstream of backwater effects of Little
Pine Island Bayou.

Significant flood flows of Coon Marsh Gully are diverted
via overland flow north into Pinewood Estates in the Clemmons
Gully watershed. These diversions occur at locations upstream
of the Pinewood Blvd. crossing of Coon Marsh Gully where
floodwaters rise above the natural topographic divide between
Coon Marsh Gully and Clemmons Gully. Such diversions are
known to occur near the west end of Pinemont Drive and further
east in the vicinity of the intersection of Pinemont Drive and
Pineglen Drive. Diversions at the latter location are the

more significant and were analyzed using: 1) the HEC-2 model
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of Coon Marsh Gully to establish the stage-discharge relation
of Coon Marsh Gully at the diversion location and 2) weir flow
calculations to establish the stage-discharge relation of the
overflow section of Pinemont Drive. Based on this analysis,
flood flows exceeding the 2-year flood are expected to produce
overflow north into Pinewood Estates. Overflows are estimated
to vary from 780 cfs during the 100-year flood to 70 cfs
during the 5-year flood. Such overflows represent 71% of the
100-year peak flood discharge of 1100 cfs and 17% of the 5-
year flood peak flood discharge of 420 cfs. Several houses
along Pinemont Drive have experienced house flooding as a
result of these overflows.

The existing Coon Marsh Gully Diversion Ditch was
analyzed to estimate its discharge capacity. Using field
surveyed cross sections and computer program HEC-2, flocd
profiles of the diversion ditch were computed to estimate the
flow split which occurs between the diversion ditch and the
downstream Coon Marsh Gully channel. The capacity of the
existing diversion ditch was computed to vary from 240 cfs
during the 100-year flood to 180 cfs during the 2-year flood.
Such capacity represents 22% of the 100-year peak floeod
discharge of 1,100 cfs and 78% of the 10-year peak flood
discharge of 230 cfs. Reduction of Coon Marsh Gully flood
levels through Pinewood Estates and Country Wood Estates could
therefore be achieved by increasing the capacity of the

diversion ditch.
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Appendix 3 contains a copy of the HEC-2 computer model
of Coon Marsh Gully.

Table 2 presents information regarding houses within
Pinewood Estates and Country Wood Estates which are subject
to flooding by Coon Marsh Gully. Of 36 field surveyed houses
along Coon Marsh Gully, 15 are subject to flooding by the 100-

year flood,

CLEMMONS GULLY

As shown on Exhibit 3, backwater effects of Little Pine
Island Bayou extend upstream of the Pine Shadows Drive
crossging of Clemmons Gully (at the west boundary of Hardin
County WCID No. 1) for the 100-year and 50-year floods.
Backwater effects of Little Pine Island Bayou for the 25-year
and 10-year floods extend to within approximately 1,000 feet
of the Pine Shadows Drive crossing. Thus, the primary source
of the flooding along Clemmons Gully within Pinewocd Estates
is due to backwater effects of Little Pine Island Bayou and
not to overbank flooding caused by Clemmons Gully flood flows.
overflows from Coon Marsh Gully contribute to house flooding
in the section of Pinewood Estates between Coon Marsh Gully
and Clemmons Gully, as previously discussed. Overbank
flooding along the main channel of Little Pine Island Bayou
also causes house flooding in Pinewood Estates, although this
source of flooding does not affect as many houses as does

backwater flooding along Clemmons Gully.
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Table 3 presents data regarding houses within Pinewood
Estates subject to flooding by Little Pine Island Bayou. As
shown 1in Table 3, 36 houses within Pinewood Estates are
subject to fleceding by the 100-year flood of Little Pine
Island Bayou.

Since channel improvements of Little Pine Island Bayou
downstream of Pinewood Estates are not considered feasible,
due to its inclusion in the BTNP, the means of protecting
flood prone houses within Pinewood Estates from backwater
flooding o©f Little Pine Island Bayou 1is 1limited to
construction of a levee, raising the existing houses, or some
other technique to protect houses from Little Pine Island
Bayou backwater flooding.

The clearing and snagging of Little Pine Island Bayou
through and downstream of Pinewood Estates, as accomplished
in previous years, is effective in the control of undergrowth
and log jams which increase flood levels along Little Pine
Island Bayou. However, significant lowering of flood levels
of Little Pine Island Bayou would require clearing and
snagging a considerable distance downstream of Pinewood
Estates. Based on the Corps of Engineers HEC-2 model of
Little Pine Island Bayou, clearing and snagging cof a 50-feet
wide strip in each overbank along the channel in the 4-mile
reach of Little Pine Island Bayou below Pinewocod Estates would
reduce the 100-year flood 1level at Pinewood Estates by

approximately 0.3 feet.
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Appendix 4 contains a copy of the HEC-2 computer model

of Clemmons Gully.

GOLEMAN GULLY

As shown on Exhibit 4, backwater effects of Clemmons
Gully extend nearly the full length of the reach of Goleman
Gully studied herein. Goleman Gully is not considered to be
a source of house flooding in either Pinewood Estates or
Country Wood Estates.

Appendix 5 contains a copy of the HEC-2 computer model

of Goleman Gully.

INTERNAL DRAINAGE PROBLEMS

In addition to evaluating the flood hazards of Coon
Marsh, Clemmons, and Goleman gullies, the internal drainage
system of roadside ditches and culverts was examined to
determine if hydraulic inadequacies exist. An obvious
deficiency in the internal drainage system is the lack of
adequate culvert hydraulic capacity under Pinewood Blvd. at
State Highway 105. The existing dual 24-inch diameter
culverts receive flow from three 5-feet by 2-feet box culverts
under State Highway 105 (drainage area of approximately 260
acres) as well as additional flow from approximately 120 acres
in Country Wood Estates. The backwater effect created by the
culvert at Pinewood Blvd. results in diversion of flows, which

should be conveyed east t.; Clay Gully, to the north to Coon
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Marsh Gully thus aggravating the flooding preblems along Coon
Marsh Gully in Pinewood Estates and Country Woed Estates. The
hydraulic capacity of the box culverts under State Highway 105
is adequate for a 10 to 25-year flood. Provision of similar
capacity at Pinewood Blvd. will require three 5-feet by 3~feet
box culverts. The State Department of Highways and Public
Transportation should bpe informed of the needed culvert
replacement and requested to perform the replacement.
Another area in need of internal drainage improvements
is the Woodlawn Drive area of north Pinewood Estates.
Inadequate internal drainage is considered responsible for
flooding in this area based on reports of flowing water
(rather than rising backwater from Little Pine Island Bayou)
being the socurce of flooding. Inspection of the internal
drainage system revealed the lack of adequate site drainage
ditches and culvert capacity to convey local runoff from
intense rainfalls. Two houses along Woodlawn Drive are below
the computed 100-year flood level of Little Pine Island Bayou.
Several areas of nuisance flooding (yards, driveways,
etc. but not house flooding) were identifieq, primarily in
Pinewood Estates north of Coon Marsh Gully and south of
Clemmons Gully. Such nuisance flooding is aggravated by Coon

Marsh Gully overflows.
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TABLE 2

NUMBER OF HOUSES SUBJECT TO FLOODING
\ BY COON MARSH GULLY

Number of Houses Subject to Flooding

Flood

) Excecdance Pinewood Country Wood

. _Frequency Estates ' Estates 2 Total
' 100-Year 6 g 15
iﬁ

50-Year 3] 8 14

) ‘ 25-Year 6 5 11
|
) 10-Year 6 4 10
| 5-Year 5 4 9

q 2-Year 0 2 2

'Based on 19 field surveyed house slab elevations south of Pinemont Drive.

“Based on 17 field surveyed house slab elevations.
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TABLE 3

NUMBER OF HOUSES SUBJECT TO FLOODING
BY LITTLE PINE ISLAND BAYOU

Number of Houses Subject to Flooding

Flood Backwater Flooding Along
Exceedance Flooding Along Little Pine
Frequency Clemmons Gully Island Bavou Total
100-Year 30 6 36
50-Year 16 1 17
25-Year 7 0 7
10-Year 0 0 0
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SECTION IV

EVALUATION OF ALTERNATIVES




GENERAL
As discussed in Section III of this report, flooding
problems within Hardin County WCID No. 1 (Pinewocod Estates)

and Country Wood Estates result from the following sources of

flooding:
1. Coon Marsh Gully overbank flooding which floods
houses in south Pinewood Estates and Country Wood
Estates and which contributes to flooding in
Pinewood Estates between cCoon Marsh Gully and
Clemmons Gully
2. overbank floecding along the main channel of Little

Pine Island Bayou through Pinewood Estates
3. Little Pine Island Bayou ‘backwater flooding along
Clemmons Gully in Pinewood Estates
4. local flooding in the Woodlawn Drive area of
Pinewood Estates due to inadequate internal drainage
facilities
Alternatives investigated to alleviate house floeding
problems are as follows:
Alternative 1 - buy-out of floodprone properties
Alternative 2 - raising the house slabs of all
floodprone properties with concrete
pliers
Alternative 3 - constructing a system of channel and
levee improvements (levee south of

Clemmons Gully) which form a combined
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plan for alleviating flooding
problems along Coon Marsh Gully,
Clemmons Gully, and in the Woodlawn
Drive area

Alternative 4 - constructing channel improvements to
alleviate floodiny problems along
Coon Marsh Gully (without levee
improvements along Clemmons Gully)

Alternative 5 - constructing a system of channel and
levee improvements {levee north of
Clemmons Gully) which form a combined
plan for alleviating flooding
problems along Coon Marsh Gully,
Clemmons Gully, and in the Woodlawn

Drive area

ALTERNATIVE 1 - BUY-OUT FLOODPRONE PROPERTIES

Alternative 1 consists of the purchase of all residences
identified as being subject to inundation by the 100-year
flood. A total of 42 homes within Pinewood Estates have been
found to have first floor slab elevations computed below
computed 100-year flood levels. Also, 9 homes in Country Wood

Estates have slab elevations below computed 100-~year flood

Appraised values of residences within Pinewood Estates

and Country Wood Estates were obtained from the Hardin County
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Appraisal District. The total appraised value of the 51
houses subject to flooding during the 100-year flood is
$3,495,870, of which $2,593,980 ig within Pinewood Estates andg
$901,890 is within Country Wood Estates. Allowing 15% for
acquisition and other expenses, the total estimated capital

cost of this alternative is $4,020,000.

ALTERNATIVE 2 - RAISE FLOODPRONE STRUCTURES

Alternative 2 consists of the raising of foundation slabg
of floodprone structures. Although somewhat unconventional,
this alternative has been successfully employed for floodprone
residences, Thig alternative reguires drilling concrete plers
beneath perimeter ang interior grade beans and at intermediate
locations as required and raising the structure with hydraulic
jacks.

Based on Qiscussions with contractors engaged in such
foundation medifications, the estimated cost to raise the
typical house foundation in Pinewood Estates and Country Wood
Estates is $66,000. The estimated capital cost of this
alternative to raise foundations of 51 floodprone structures

is therefore $3,366,000.

ALTERNATIVE 3 - CHANNEL AND LEVEE IMPROVEMENTS (levee south
of Clemmons Gully)

Alternative 3 consists of: 1) constructing channel

improvements to cCoon Marsh Gully and Coon Marsh Gully
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Diversion Ditch to reduce house flooding which occurs during
the computed 100-year flocd and to prevent overflows from Coon
Marsh Gully into Pinewocod Estates, 2) constructing an earthen
levee along the south bank of Clemmons Gully and associated
interior drainage works to prevent 100-year backwater flooding
from Little Pine Island Bayou, and 3) constructing internal
drainage facilities with capacity to remove local 100-year
flows without resultant house flooding in the Woodlawn Drive
area.

As previously discussed, Coon Marsh Gully Diversion Ditch
provides limiteq capacity to relieve Coon Marsh flood flows.
Alternative channel improvements to the diversion ditch were
evaluated using HEC-2 computer models. A channel of 30-feet
bottom with side slopes of 3 horizontal:1l vertical will convey
the 100-year peak flood discharge of Coon Marsh Gully at flood
elevations approximately 1.5 feet lower (without occurrence
of overflows north through Pinewood Estates) than under
existing conditions. Based on the field survey data of
existing house slabs, the number of houses subject to flooding
during passage of the 100-year flow would be reduced from 15
to 2. These channel improvements would extend from the mouth
of Coon Marsh Gully Diversion Ditch to the State Highway 105
crossing of Coon Marsh Gully, a distance of approximately 2.5
miles, as shown on Exhibits 2 and 5. It is recommended that
the channel improvements extend to State Highway 105 in order

to relieve overbank flooding upstream of Bonura Road North
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which results in overflows to Pinewood Estates. The State
Department of Highways and Public Transportation has a
drainage easement along Coon Marsh Gully from State Highway
105 north through Country Wood Estates and Pinewood Estates
and should be contacted regarding possible participation in
Coon Marsh Gully channel improvements.

To prevent 100-year backwater flooding from Little Pine
Island Bayou, Alternative 3 includes an earthen levee to be
constructed along the south bank of Clemmons Gully fron high
ground at the west boundary of Pinewood Estates to high ground
near the golf course clubhouse, a distance of 7,650 feet. The
location of the levee is shown on Exhibit 5 and on Sheets 3
of 4 of Appendix 10. The levee will protect 30 homes along
Pine Shadows Drive which are subject tec 100-year backwater
flooding from Little Pine Island Bayou. The top-of-levee
elevation is 31.0 feet msl which is 1.7 feet above the 100-
year flood level of Little Pine Island Bayou.

Fxhibit 6 presents a profile of the earthen levee, and
Exhibit 7 presents a typical section of the levee. As shown
on Sheets 3 and 4 of Appendix 10, the levee is located near
the south bank of Clemmons Gully on property owned by Pinewocod
country Club. Significant nodifications of the golf course
are required by this location of the levee. The levee
location is based on the floodway boundary recently computed
during an updated FEMA flood insurance study of Hardin County.

Since the levee is located just outside of the regulatory
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floodway, 100-year flocod elevations resulting from Clemmons
Gully flood flows will be increased less than one foot
upstream of Pinewood Estates. Based on the HEC-2 model of
Clemmons Gully utilized in this study, the levee is estimated
to produce a maximum rise of 0.4 feet in the Clemmons Gully
100-year flood profile. This increase diminishes to no rise
at a distance of approximately 3 miles upstream of Pinewood
Estates.

As an alternative to the earthen levee, a reinforced
concrete wall with earthen embankment on one side of the wall
was investigated. This alternative would require right-of-
way width of approximately 50% of the right-of-way width of
100 feet to 130 feet required for the earthen levee. The
concree wall alternative is estimated to be roughly double
the cost of an earthen levee and is therefore not considered
preferable to the earthen levee.

A stormwater pump station is required to remove rainfall
runoff generated within the leveed area. Based on a HEC-1
model of 100-year runoff with flood routing through existing
storage available on the golf course property, a stormwater
pump station with three 50,000 gallons per minute pumps is
required. The pumps are sized to remove 100-year interior
yunoff with ponding levels below elevation 26.0 feet msl which
is slightly below the lowest house slab elevaticn of houses
within the levee. Three pumps are recommended to insure two

pumps operaticnal at all times. The pumps would be driven by
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diesel engines with start-up and shut-down automated by water
level of the ponding area.

A gravity outlet consisting of a 72-inch diameter RCP
conduit equipped with flap and slide gates would be located
at the pump station site. The gravity outlet will allow
removal of interior runoff by gravity flow when the water
jevel in Clemmons Gully is less than the water level within
the leveed area.

prevention of 100-year house flooding in the Woodlawn
Drive area will regquire construction of drainage ditches and
culverts capable of passing 100-year flows at elevations below
existing house slabs. These improvements would convey runoff
south to Little Pine Island Bayou.

The locations of improvements required by Alternative 3
are shown on Exhibit 5. The estimated capital and annual

costs of Alternative 3 are shown on Table 4.

ALTERNATIVE 4 - CHANNEL IMPROVEMENTS

Alternative 4 consists of channel improvements to Coon
Marsh Gully and Coon Marsh Gully Diversion Ditch as proposed
in Alternative 3. However, the levee improvesents and
internal drainage improvements proposed in Alternative 3 are
excluded in Alternative 4. Alternative 4 would reduce the
number of houses subject to flooding by the 100~year flood of
Coon Marsh Gully from 15 to 2. The estimated capital and

annual costs of Alternative 4 are presented in Takle 5.
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ALTERNATIVE 5 - CHANNEL AND LEVEE IMPROVEMENTS (levee north of

Clemmons Gully)

Alternative 5 was developed as a result of comments
received regarding Alternative 3 during review of the draft
report by Hardin County WCID No. 1. Alternative 5 is
essentially the same as Alternative 3 with the exception that
the earthen levee is located north of Clemmons Gully (rather
than along the south bank per Alternative 3), and a diversion
channel is required to relocate the existing Clemmons Gully
channel outside the proposed levee. With the levee located

north of Clemmons Gully, two significant benefits are

achieved:

1. no portion of the levee is located on property owned
by Pinewcod Country Club, and thus no modifications
of the golf course are required

2. the existing Clemmcns Gully channel provides

substantial ponding storage for interior runecff thus
reducing required capacity of the stormwater punping

station
Alternative 5 consists of: 1) constructing channel
improvements to Coon Marsh Gully and Coon Marsh Gully
Diversion Ditch to reduce house flooding which occurs during
the computed 100-year flood and to prevent overflows from Coon
Marsh Gully into Pinewood Estates; 2) constructing an earthen

1evee and associated interior drainage works to prevent
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100-year backwater flooding from Little Pine Island Bayou, 3)
constructing a diversion channel to route Clemmons Gully along
the north side of the proposed levee, and 4) constructing
internal drainage facilities with capacity to remove local
100-year flows without resultant house flooding in the
Woodlawn Drive area.

Alternative 5 channel improvements for Coon Marsh Gully
and Coon Marsh Gully Diversion Ditch are identical to those
required in Alternative 3. As in Alternative 3, the Coon
Marsh Gully improvements are required to: 1) relieve house
flooding along Coon Marsh Gully and 2) prevent overflow of
Coon Marsh Gully floodwaters into the leveed area further
north.

The Alternative 5 earthen levée would be approximately
7900 feet in length and would have terminal points as in
Alternative 3 (high ground at the west boundary of Pinewood
Estates and near the golf course clubhouse). The location of
the levee is shown on Exhibit 5 and Sheets 3 and 4 of Appendix
10. The top-of-levee elevation is 31.0 feet msl (same as
Alternative 3) and provides the same degree of flood
protection as Alternative 3.

The Clemmons Gully Diversion <Channel required in
Alternative 5 is located just north of the levee, as shown on
Exhibit 5 and Sheets 3 and 4 of Appendix 10. The diversion
channel consists of a 50 feet bottom width channel with 3:1

side slopes and is sized to pass the 1lC0-year peak discharge
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of Clemmons Gully with less than a 1.0 feet rise in existing
conditions 100-year Clemmons Gully flood levels.

A stormwater pump station is required to remove rainfall
runoff generated within the leveed area. Based on a HEC-1
model of 100-year runoff with flood routing through existing
storage available in the Clemmons Gully channel and floodplain
within the leveed area, a stormwater pump station with two
50,000 gallons per minute pumps is recommended. Two pumps are
recommended to insure one pump operational at all times. The
punmps would be driven by diesel engines with start-up and
shut-down automated by water level of the ponding area.

A gravity outlet consisting of a 72-inch diameter RCP
conduit equipped with flap and slide gates would be located
at the pump station site. The gravity outlet will allow
removal of interior runoff by gravity flow when the water
level in Clemmons Gully is less than the water level within
the leveed urea.

Prevention of 100-year house flooding in the Woodlawn
Drive area will require construction of drainage ditches and
culverts capable of passing 100-year flows at elevations below
existing house slabs. These improvements would convey runoff
south to Little Pine Island Bayou.

Table 6 presents data regarding the degree of flocd
protection afforded floodprone homes in Pinewood Estates and
Country Wood Estates by Alternative 5. The estimated capital

and annual costs of Alternative 5 are shown on Table 7.
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OTHER ALTERNATIVES CONSIDERED

Other alternatives considered and rejected from further

consideration are as follows:

1.

Clemmons Gully channel improvements - Since Little
Pine TIsland Bayou 100-year backwater flooding
extends upstream of the west boundary of Pinewood
Estates, improvements to Clemmons Gully would have
no impact on 100-year flood levels within Pinewood
Estates.

Diversion of Coon Marsh Gully flood flows to Goleman
Gully - Improvement of the existing diversion ditch
is less expensive than construction of a new
diversion ditch to Goleman Gully.

Coon Marsh Gully channel improvements downstream of
the existing diversion ditch - These channel
improvements  would be  more expensive than
improvement to the existing diversion ditch.

Ring levee around Pinewood Estates - This
alternative was investigated by the Corps of
Engineers and found to have benefit-cost ratio of
0.4.

Levee improvements along Clemmons Gully without Coon
Marsh Gully channel improvements - This alternative

ia not considered feasible due to the volume of
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overflows from Coon Marsh Gully into the proposed

leveed area.

AVERAGE ANNUAL BENEFITS OF ALTERNATIVES

Estimated average annual benefits of Alternatives 1,2,3,
4, and 5 are presented in Table 8. These estimates are based,
in part, on previcus estimates developed by the Corps of
Engineers in theilr June 1985 report.

Estimates of flood damages to residential structures in
Pinewood Estates and Country Wood Estates (item 1 of Table 8)
were developed based on flood profiles presented herein, field
surveyed house slab elevations, appraised property values
obtsined from the Hardin County Appraisal District, and depth-
damage data provided by the Corps of Engineers. Appendix 7
presents calculations of expected flood damages to residential
structures resulting from existing and proposed conditions
100-year, 50-year, 25-year, 1l0-year, 5-year, and 2-year floods
of Coon Marsh Gully and from 100-year, 50-year, 25-year, and
10-year floods of Little Pine Island Bayou. Appendix 8
presents calculations of average annual flood damage to
residential structures due to flooding of Coon Marsh Gully and
Little Pine Island Bayou under existing and proposed
conditions. This calculation represents the area below the
damage-frequency curve of Coon Marsh Gully and Little Pine

Island Bayou. Appendix 9 presents similar calculations of
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average annual flood damage to residential structures due to
floeding from Coon Marsh Gully only.

Estimates of average annual benefits for items 2 through
7 of Table 8 are based o previous estimates developed by the
Corps of Engineers for a ring levee arcund Pinewood Estates
which would provide 100-year protection similar to Alternative
3. The average annual benefits have been adjusted to reflect
differences in flood protection provided by Alternatives 1, 2,
4, and 5.

Estimates of average annual benefits for restoration of
land values (item 8 of Table 8) are based on discussions with
real estate appraisers familiar with residential property
values in Pinewocod Estates in particular and the Beaumont areas
in general. Based on these discussions, it is believed that
total property values within Pinewood Estates and Country Wood
Estates will increase by 10% to 20% if the floodprone stigma
associated with these subdivisions is removed. Applying a 10%
increase to the combined assessed valuation of approximately
$26,083,000 for Pinewood Estates and Country Wood Estates
vields an increase in property wvalues of $2,608,000, which
Tepresents a capital value or benefit resulting from removal
of the flocding stigma. Annualizing this capital benefit
based on an 8% interest rate ang 30-year term gives an annual
benefit of $231,700. This average annual benefit 1is
considered applicable to: 1) Alternative 2 which will protect

all 51 houses subject to 100-year flooding and will retain
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these properties for use and 2) Alternatives 3 and 5 which
Will provide flood protection to 46 of 51 houses subject to
100-year flooding.

The average annual benefit of restoration of land values
for Alternative 1 is based on a 10% increase applied to
remaining properties after the 531 pProperties (with total
assessed evaluation of $3,496,000) subject to 100-year
flooding are purchased and abandoned. Since Alternative 4
provides flocd protection to only 15 of the 51 houses subject
to 100-year flooding, Alternative 4 1s not considered
effective in removing the floodprone stigma of Pinewood
Estates andg Country Wood Estates. The average annual benefit
of restoration of land values for Alternative 4 is therefore
calculated as resulting from a 10% increase in the property
values of the 15 houses (With total assessed valuation of

$902,000) afforded flood protection by this alternative.

ECONOMIC COMPARISON OF ALTERNATIVES

Table 9 presents an economic comparison of Alternatives
1, 2, 3, 4, and 5. Estimated annual costs of Alternatives 1
and 2 are based on amortization of estimated Cipital costs
using an 8% interest rate and 30-year tern.

As shown in Table 9, Alternatives 4 ang 5 have the
highest benefit-cost ratios (1.37 ang 1.35, respectively).
Alternative 2 has a benefit-cost ratio above unity (1.21)

while that of Alternative 1 is slightly below unity (0.92),
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ENVIRONMENTAL CONSIDERATIONS

The environmental impacts of any of the 4 alternatives
discussed herein are considered to he relatively small since
almest all proposed work would be conducted in existing
residential subdivisions. The structural aspects of
Alternatives 3, 4, and s require significant channel
excavation to widen and deepen the channels of Coon Marsh
Gully and Coon Marsh Gully Diversion Ditch. However, such
improvements would be in channel reaches which traverse
Country Wood Estates and Pinewood Estates with the exception
of approximately 2,000 linear feet of improvements to Coon
Marsh Gully upstrean of Country Wood Estates and downstream
of State Highway 105. the channel improvements would have
very little impact on downstream conditions in Little Pine
Island Bayou due to the relative flows involved. Little Pine
Island Bayou has g drainage area of 80,000 acres compared to
the drainage area of Coon Marsh Gully of 1,120 acres. The
100-year peak discharge of Little Pine Island Bayou is 12,800
cfs compared to 1,100 cfs for Coon Marsh Gully.

Since Alternatives 3, 4, and s require work to be
accomplished in low-lying areas along Coon Marsh Gully and
Clemmons Gully, it will be necessary to contact the Corps of
Engineers to determine if Section 404 or Section 10 permits

are required.
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WOODWAY BLVD. BRIDGE REPLACEMENT

During the course of this study, it became known that the
Woodway Blvd. bridge at Little Pine Island Bayou would soon
be replaced by a larger structure. Due to numerous houses
within Pinewood Estates subject to flooding by Little Pine
Island Bayou, the new bridge structure should be designed to
pass the 100-year peak flood discharge of Little Pine Island
Bayou with no increase in upstream existing conditions 100-
Year flood levels. Based on hydraulie analyses conducted
during this study, it is Tecommended that the new bridge
should have elevations and dimensions {(or equivalent 100~year
flow area of approximately 2,300 square feet) as follows: 1)
a bridge low chord elevation no lower than 30.0 feet msl, 2)
a flood channel bottom width of 2003feet at elevation 20 feet
msl with concrete side slopes of 2:1, and 3) a pilot channel
of 10 feet bottom width with side slopes of 3:1 at the

existing stream bed elevation of 8 feet msl.

RECOMMENDED DES|GN STANDARDS

To insure future development within Pinewood Estates will
not adversely impact existing flooding hazards or create new
flooding or drainage problems, the following design standards
are recommended:

1. To prevent 100-year flooding, all house slabs should

be elevated a minimum of 12 inches above the
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appropriate 1l00-year flood elevations Presented
herein.

To reduce the likelihood of flooding from site
drainage, all new house slabs should be elevated a
minimum of 18 inches above natural ground at the
building site.

To reduce the likelihood of flooding from stormwater
runoff which exceeds the design capacity of internal
drainage facilities {ditches, culverts, etc.), all
hew house slabs should be built a minimum of 12
inches above an identified overflow elevation which
controls the level to which ponded water will rise.
The overflow elevation will normally be the lowest
point in the street pavement in the general vicinity
of the building site.

All new dr inage structures should be designed for
runcff resulting from the l0-year storm, as 1
minimum design standard.

New subd-:vision development should provide a
detailed engineering report prepared by a registered
professional engineer which outlines compliance with
items 1 through 4 above.

Prior to providing water andg sewer service to new
homes, compliance with items 1 through 4 above
should be verifijied by a field survey performed by

a registered public surveyor.,
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TABLE 4

ESTIMATED CAPITAL AND ANNUAL COSTS OF ALTERNATIVE 3

ESTIMATED CAPITAL COST

COON MARSH GULLY AND DIVERSION DITCH CHANNEL IMPROVEMENTS
A land acquisition: 18 Ac @ $4000/Ac

moow

channel excavation: 160,000 CY @ $2/CY
hydromulch: 120,000 SY @ $0.50/SY
Pinewood Blvd. bridge: 2400 SF @ $30/SF
Bonura Rd. North bridge: 1860 SF @ $30/SF

LEVEE AND INTERIOR DRAINAGE WORKS IMPROVEMENTS

A levee

S e o e

B. storm water pump station
excavation and fill

pump hause and sump
pumps and diesel engines

gravity outlet

e T

site work and miscellansous

easement acquisition: 22 Ac @ $4000/Ac
clearing and grubbing: 11 Ac @ $1000/Ac
foundation preparation: 18,600 CY @ $2/CY
compacted fill: 96,800 CY @ $5/CY
drainage channels: 19,500 CY @ $2/CY
hydromulch: 78,000 SY @ $0.50/SY

piping and discharge structure

C. modifications to Pinewood golf course

INTERNAL DRAINAGE FACILITIES NEAR WOODLAWN DRIVE

ESTIMATED ANNUAL COST

Amortized Capital Cost (8%, 30 years)
Operation and Maintenance

Total Estimated Construction Cost
Engineering and Contingencies (20%)
Total Estimated Capital Cost

Total Estimated Annual Cost

IV-18

$ 72,000
320,000
60,000
63,000
56,000

$ 88,000
11,000
37,000

484,000
39,000
39,000

$ 18,000
160,000
350,000

30,000
60,000
30,000

$ 571,000

$ 698,000

$ 648,000

$ 600,000

$ 40,000

$2,557,000
511,000
$3,068,000

$ 273,000
45,000
$ 318,000
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Institutional and Legal Analysis
Igt;oductign

to control flooding and to abate flood damage within the District
and surrounding areas. In preparing this draft final report, the
undersigned has incorporated various aspects of the "Flood
Control Study: Revised Draft Report" dated January, 1990,
prepared by KSA Engineers, 1Inc. ("KSA") as the consulting
engineers to the District (the "Flood Control Report").

review of the powers and duties of a water control and
improvement district, the present regulations undertaken by the
District to abate flood damage, a review of responsibilities for
flood control and abatement, and possible institutional
alternatives for future coordinated flood control and drainage.

In this report, a brief Summary statement of legal and
implementation problems with various alternatives presented by
KSA is provided. The undersigned has concentrated the discussion
for implementation of the Flood Control Report on Alternative 5
as the recommended alternative by KSA.

In addition to a review of legal and institutional aspects
of each alternative, the undersigned has reviewed the effect of
various matters that would impact all of the alternatives
reviewed by KSA.

A. \/ T TI .

1. i -~ Buy- operties.
In order to achieve an acquisition and removal of floqd prene
properties, the District would have to engage in extensive cost

Estates immediately south of the District. The District 1:1aa
powers under Section 51.231 of the Texas Water Code to exercise
the power of eminent domain over land "located inside or outside
the district." Further, it seems that the acquisition of such
property would be within the purposes of the District as stated
in 51.121 of the Water Code wherein the District is authorized
"to provide for improvements of rivers + Creeks, and streams to
prevent overflows or to aid in these purposes. " Further the
District is authorized to control, store, preserve and distribute




its waters and flood waters and the waters of its rivers and
Streams for irrigation, power and other useful purposes. The
District is also authorized to control, abate and change any
shortage or harmful excess of water. In light of the cost to

benefit of this alternative, further legal analysis has not been
Pursued.

2. Alterpate No. 2 - Rais o i ctures. As
stated in the Flood Control Report, the economic benefits and
costs of this alternative is questionable in light of other more
favorable alternatives, Further, the attempt to acquire and use
public funds on private property calls into question certain
limitations including those found in Article III, Section 52 of
the Texas Constitution which provides that political subdivisions

things of value in aid of or to an individual. Further, the
District’s involvement with modification of the foundation of
existing flood prone structures could give rise to serious
questions of legal liability which could not currently be valued
Oor anticipated but are of sufficient legal concern that this
alternative does not seem viable.

3. n . - annel v vements

v ' ly). The primary restriction on this
alternative is the considerable cost that would be associated
with attempting to acquire property currently incorporated within
the Pinewood Country Club. as an operating business and in light
of the material impact that this would have on the golf course
facilities of the Pinewood Country Club, the cost of this
alternative including anticipated condemnation actions give rise
to serious legal concerns. KSA has estimated an acquisition cost
of $4,000 per acre which may not take into consideration the loss

take a part of the operations of a going business. Further,
costs and time delays might be anticipated if the condemnation
action was started to acquire the property of a going concern.

4. %ﬂ_xmm Alternative
No. 4 consists of channel improvements to Coon Marsh Gully and
Coon Marsh Diversion Ditch as proposed in Alternative No. 3
without certain levee improvements and internal drainage
improvements provided for in Alternative 3. This alternative may
involve similar problems to that identified in Alternative No. 3
a8 to the land acquisition problems associated with channel
excavation and diversion ditch channel improvements, but since




5. Alternative No. 2 - Channel and Levee Improvements

ve u - As with Alternative No. 3, this
alternative contemplates the acquisition of approximately 18
acres of property within the District. This Property would have
to be acquired from the existing property owner, if a negotiated
value could not be reached then the powers of eminent domain as

as more fully set forth in 31 Texas Administrative Code Section
293,51. The “developer of property within the district" is
defined in Section 51.0721(d) of the Texas Water Code as:

"Any person who owns land within a district
covered under this section and who has divided or

of land or any addition to any town or city, or for
laying out suburban lots or for building lots, or any
lots and Streets, alleys, or parks or other portions
intended for public use, or the use of purchasers or
owners of lots fronting thereon or adjacent thereto."

- Clemmons Gully are apparently not within the Pinewood Country
Club and do not impact any going business other than land
development, agricultural or timber uses. The preliminary report
of the undersigned as to Phase I of the Flood Control & Drainage

National Preserve. The undersigned has been advised that the
proposed channel and levee improvements north of Clemmons Gully
would not impact directly any property within the Big Thicket
National Preserve. The undersigned has also based this report on
Statements that the levee improvements north of Clemmons Gully

would not have any negative environmental impact on the Big
Thicket National Preserve,

B.
1. i I ve ts.
If the District chooses to implement Alternative No. ¢+ the

District would need funding of approximately $2,580,000.00. The
annual repayment of the capital costs has been based by KSA on
the District Securing an eight percent (8%) loan with a thirty
(30) year loan amortization. This gives rise to an estimated
annual cost of $229,000.00 Plus increased operation and
maintenance expenses of $45,000.00 for a total estimated annual
cost for the proposed improvements of $274,000.00. The District
could attempt to obtain funding for these improvements through
the issuance of either (1) tax and revenue bonds sold to ‘the
Public, (ii) tax and revenue bonds through funding acquired




through the Texas Water Development Board, (iii) tax and revenue
bonds and by other state agencies and/or federal agencies having
funds for such purposes.

have on the District, it is also possible that the District could
obtain grant funding for part of the estimated capital costs of
Alternative No. 5. The District is currently considering an

providing funds through the Texas Department of Public Safety,
Division of Emergency Management. The District may also be able
to obtain grant funding through other stated and federal grant
programs to fund part or perhaps specific elements of the

proposed improvements. The pursuit of these grants is considered
essential.

3. %. In the 1989 District Status
Report filed with the Texas Water Commission, the District has
reported a net certified value of taxable property within the
District as $23,764,040.00. This was a slight reduction from the
certified tax roll in 1988. The District has also reported to

$655,000.00. The total annual debt service on the outstanding
‘debts are also stated below:

(a) Ta of Info tion on Bonds Issued tstanding:
Original Net Legal
Principal Year Effect. Security Primary Other
Amount of Interest for - Method of Credit
Issued Issue Rate Bonds Repayment Rated Insured Support
$900,000 1964 5.0% Comb. Tax No No No
300,000 1982 5.0% Revenue Revenue No No No
and
Taxes

(b) Total Amnual Debt Service on Qutstanding Debt:

Combined Principal and
Calendar Year

1989+

1990 $98,030
1891 94,690
1992 96,350
1993 97,730
1994 93,830
1995 89,930
1996 86,030
1997 82,130




1998 44,480
1999 42,240
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

OOOOOOOOOOQQO

*For 1989, only payments due after September 30, 1989 and before
January 1, 1999,

(c) V b ice Requi s $82,544
(d) i e ervi R irement: $98,030

In order to provide debt service funding for an additional
$229,000.00 of amortized capital costs, the District would result
in a marked increase in the ad valorem tax rates assessed against
property within the District. Currently, the District has a debt
Sservice tax rate of $0.40 per $100.00 of tax valuation. While
the issuance of bonds in the amount necessary to provide
sufficient funding for the estimated capital costs of Alternative
No. 5 are within the limits of the Texas Constitution which the
District might have authority to issue, the issuance of bonds to
fully fund the improvements could result in a substantial tax

4. Bond Electjon. The District has also reported to the
Texas Water Commission that it has authorized $2,250,000.00 of
bonds of which $1,200,000.00 were previously issued and
$655,000.00 are currently outstanding. The District therefore
would not have sufficient bond authority without grant funding to
fund capital costs of Alternative No. 5 from existing bond
authority. Further, under the bond order of the District dated
April 29, 1964, the interest rate on the District’s bonds was
limited to saix percent (6%) per annum. This interest rate is

approval from the electoral to issue bonds necessary to fund the
capital costs of Alternative No. 5, The District may call a bond
election in accordance with Section 51.401, et. g8eg. of the Texas
Water Code. Since the District was organized under Article XVI,
Section 59 of the Texas Constitution, the bonds would be issued
only with the approval of a majority of the electors of the
District pParticipating in the election. A bond election has to
be held on the uniform dates provided for in the Texas Election




5. MLMGAM- In addition to ad valorem
taxes for a basis for repayment of the debt service requirements
for the cost of the improvements under Alternative No. S5, the
District also has water and sewer system revenues. The District

revenues based upon usage rather than a flat fee basis. This
would encourage water conservation. A water conservation plan
may be required for approval of bonds in accordance with 31 Texas
Administrative Code Section 293.41, et. seq.

6. ove t utside Dist ¢ Alternative No. §
provides for improvements that will provide flood protection to
areas not currently within the District, including homes within
Countrywood Estates lying immediately south of the District.
While the District may expend its funds for improvements outside
the District as stated above, these residents are not currently

improvements anticipated under Alternative No. 5. Since
Countrywood Estates is not within any separate political
subdivision within Hardin County, it may be difficult for the

C oy SENERAL CONSIDERATION FOR FLOOD ABATEMENT
IMPLEMENTATION

1. - The estimated capital
costs of Alternative No. 5 include expenditures for improvements
to the Pinewood Boulevard bridge and the Bonura Road North bridge
which is located outside the District. 31 Texas Administrative
Code, Section 293.44(12) provides that "the cost of replacement




the traffic carrying capacity of bridges and culverts shall not
financed by the District." Aan evaluation of the ability to
finance these costs by the District will have to be made.

2. % Since some
improvements contemplated by Alternative No. 5 are outside the

District, the District will have to determine that all of the
areas for which improvements are contemplated are within
existing, dedicated easements or rights-of-way or will be placed
within existing easements or rights-of-way, so that the District
may have access to these areas. Again, the District may not
benefit private persons, businesses or corporations with public
funds, so all improvements within and outside the District would
have to be for the general public,

use of these ditches, but approval should be obtained from any
and all appropriate local, state and federal jurisdictions from
whom access to these easements would have to be obtained.

4. Wetlands. Because of the serious restrictions placed
upon any use or modification of wetlands, the District will need
to make certain that none of the areas currently planned for

easements from State Highway 105 through the southeastern portion
of the District along, in or near Coon Marsh Gully should be the
responsibility of the state. Some of these easements and
drainage ditches originate at a point south of the District and

drainage ditches and others that may affect proposed drainage
improvements in the District. It seems that substantial benefits
may be derived by the state of Texas and its highway department
from financially assisting the District with improvements. to
these drainage ditches and maintenance of these easements since
this should result in less flood waters impacting state Highway

10




D.  INSTITUTIONAL ALTERNATIVES

1. Ing;i;gtigngl Al;g:ng;ivgg for Flood Control and
Ah.ﬁ_t_ej;_e_n;. In the preliminary report presented by the

undersigned to the District dated December 14, 1987, a number of
institutional alternatives for flood control and abatement were
Presented including the use of the District and other general and
Special law districts, including municipal utility districts,
water control and improvement districts, and drainage districts.
Due to the Ssubstantial tax increase that would be associated with
implementing Alternative No. 5 within the boundaries of the
District, and since benefits would be derived from property

implementation of the flood control and drainage improvements
would seem beneficial, a larger ad valorem tax base with perhaps
. larger revenues would reduce the direct and impact of these
improvements on the residents of the District,

By creation of a special district through legislation plaeed
before the Texas legislature, the act creating a special district
can sometimes be drafted to allow a special district to have

action at a regular or special legislative session, and the
district’g organization has to be confirmed through a
confirmation election. Considering the improvements to
Countrywood Estates, it would seem probable that any new
political subdivision would include Countrywood Estates. If thig

would have the difficulty of requiring property owners in this

11




3. Form of Entjty to Implement Flood Control Improvements.
The undersigned prefers the creation of a sSpecial district before

the legislature having as jits boundaries the area impacted or to
botentially benefit from the flood control improvements including
undeveloped timber acreage around the District as well as
Countrywood Estates. The formation of 4 new district to handle
flood control and drainage problems, including Countrywood
Estates, would require a confirmation election if handled through
Special acts before the Texas Legislature, but such confirmation
election might be favorably considered since residents of both

Countrywood Estates and Pinewood Estates could directly benefit
from these improvements.

E. RDINANCES.

1. Existin rdinances. The District has in place a flood
control and drainage ordinance which requires slab elevations
above the 100 Year flood plain certified to by a registered,
Professional engineer. Further, the District has adopted
resolutions and rules for sanitary Sewage system connections and
repairs in an effort to resolve overloading of sewage system
facilities from flood water inflow.

2, Enforcement of Ordinances. The District is currently
enforcing its ordinances but jif hampered, it has no authority to

District, and the inability to be able to control future
development and to have uniform enforcement of flood Protection
ordinances in areas outside the District but which impact the
District, including Countrywood Estates, could negatively impact

any potential flood control improvements and programs hereafter
instituted.

F.  CONCLUSIQON

The undersigned feels that there are substantial benefits
that may be derived from providing the citizens within the
District the opportunity to determine whether they would like to
pursue bond financing for flood control and drainage improvements
either limited to bonds issued by the District and to be replaced
solely through tax and other resources generated within the

Alternative No. 5 if sufficient grant funding is made available
Or to consider the improvements under Alternative No. 4 through
existing bond authority if grant funding is not available to
complete the improvements suggested under Alternative No. 5.
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Institutional and Legal Analysis
Introduction

This letter will constitute the draft final report by the
undersigned of the possible legal and institutional alternatives °
to control flooding and to abate flood damage within the District
and surrounding areas. In preparing this draft final report, the
undersigned has incorporated various aspects of the "Flood
Control Study: Revised Draft Report" dated January, 1990,
prepared by KSA Engineers, Inc. ("KSA") as the consulting
engineers to the District (the "Flood Control Report").

This report should be read in conjunction with the
preliminary report by the undersigned dated December 14, 1987
submitted to the District in which the undersigned prepared a
review of the powers and duties of a water control and
improvement district, the present regulations undertaken by the
District to abate flood damage, a review of responsibilities for
flood control and abatement, and possible institutional
alternatives for future coordinated flood control and drainage.

In this report, a brief summary statement of legal and
implementation problems with various alternatives presented by
KSA is provided. The undersigned has concentrated the discussion
for implementation of the Flood Control Report on Alternative 5
as the recommended alternative by KSA.

In addition to a review of legal and institutional aspects
of each alternative, the undersigned has reviewed the effect of

various matters that would impact all of the alternatives
reviewed by KSA.

A. LEGAL EVALUATION OF ALTERNATIVES.

1. ternative No. 1 - Buy-Qut of Flood Prone Pro ties.
In order to achieve an acquisition and removal of flood prone
properties, the District would have to engage in extensive cost
associated with appraisals of residences within Pinewood Estates
and possibly within Countrywood Estates as shown by the Flood
Control Study. The Flood Control Report clearly indicates that
the District would need to acquire properties both within and
outside the District including properties within Countrywood
Estates immediately south of the District. The District has
powers under Section 51.231 of the Texas Water Code to exercise
the power of eminent domain over land "located inside or outside
the district." Further, it seems that the acquisition of such
property would be within the purposes of the District as stated
in 51.121 of the Water Code wherein the District is authorized
"to provide for improvements of rivers, creeks, and streams to
prevent overflows or to aid in these purposes."” Further the
District is authorized to control, store, preserve and distribute



its waters and flood waters and the waters of its rivers and

streams for irrigation, power and other useful purposes. The
District is also authorized to control, abate and change any
shortage or harmful excess of water. In light of the cost to

benefit of this alternative, further legal analysis has not been
pursued.

2. Alternate No. 2 - Raise Flood Plain Structures. As

stated in the Flood Control Report, the economic benefits and
costs of this alternative is questionable in light of other more
favorable alternatives. Further, the attempt to acquire and use
public funds on private property calls into question certain
limitations including those found in Article III, Section 52 of
the Texas Constitution which provides that political subdivisions
of the state may not lend their credit or grant public money or
things of value in aid of or to an individual. Further, the
District’s involvement with modification of the foundation of
existing flood prone structures could give rise to serious
questions of legal liability which could not currently be valued
or anticipated but are of sufficient legal concern that this
alternative does not seem viable.

3. Alternate No. 3 - Channel and Levee Improvements
(Levee South of Clemmons Gully). The primary restriction on this
alternative is the considerable cost that would be associated
with attempting to acquire property currently incorporated within
the Pinewood Country Club. As an operating business and in light
of the material impact that this would have on the golf course
facilities of the Pinewood Country Club, the cost of this
alternative including anticipated condemnation actions give rise
to serious legal concerns. KSA has estimated an acquisition cost
of $4,000 per acre which may not take into consideration the loss
of economic benefit that may be associated with the attempt to
take a part of the operations of a going business. Further,
costs and time delays might be anticipated if the condemnation
action was started to acquire the property of a going concern.

While this alternative is viable, the cost and time elements
associated with acquiring or condemning property of a going
concern would mitigate in favor of other alternatives as
identified in the Flood Control Report and as analyzed in this
report.

4. ernative No. 4 - Channel Improvements. Alternative
No. 4 consists of channel improvements to Coon Marsh Gully and
Coon Marsh Diversion Ditch as proposed in Alternative No. 3
without certain levee improvements and internal drainage
improvements provided for in Alternative 3. This alternative may
involve similar problems to that identified in Alternative No. 3
as to the land acquisition problems associated with channel
excavation and diversion ditch channel improvements, but since
this alternative is a lesser included version of Alternative
No. 3, the problems are essentially the same.



5. Alternative No. 5 - Channel and Levee Improvements

(Levee North of Clemmons Gully). As with Alternative No. 3 , this
alternative contemplates the acquisition of approximately 18
acres of property within the District. This property would have
to be acquired from the existing property owner, if a negotiated
value could not be reached then the powers of eminent domain as
previously described might have to be exercised by the District.
If any part or all of the property to be acquired for the levee
north of Clemmons Gully is owned by a "developer" within the
District, then the price for the property must be limited to the
price paid by the developer for such land plus carrying charges
as more fully set forth in 31 Texas Administrative Code Section
293.51. The "developer of property within the district" is
defined in Section 51.0721(d) of the Texas Water Code as:

"Any person who owns land within a district
covered under this section and who has divided or
proposed to divide the land into two or more parts for
the purpose of laying out any subdivision of any tract
of land or any addition to any town or city, or for
laying out suburban lots or for building lots, or any
lots and streets, alleys, or parks or other portions
intended for public use, or the use of purchasers or
owners of lots fronting thereon or adjacent thereto."

The acquisition of property for levee improvements north of
Clemmons Gully are apparently not within the Pinewood Country
Club and do not impact any going business other than land
development, agricultural or timber uses. The preliminary report
of the undersigned as to Phase I of the Flood Control & Drainage
Study, indicated there was a possible impact of the Big Thicket
National Preserve. The undersigned has been advised that the
proposed channel and levee improvements north of Clemmons Gully
would not impact directly any property within the Big Thicket
National Preserve. The undersigned has also based this report on
statements that the levee improvements north of Clemmons Gully
would not have any negative environmental impact on the Big
Thicket National Preserve.

B. FINANCIAL ANALYSIS OF FLOOD ABATEMENT ALTERNATIVES
1 Source of Financing for Flood Abatement Improvements.

If the District chooses to implement Alternative No. 5, the
District would need funding of approximately $2,580,000.00. The
annual repayment of the capital costs has been based by KSA on
the District securing an eight percent (8%) loan with a thirty
(30) year loan amortization. This gives rise to an estimated
annual cost of $229,000.00 plus increased operation and
maintenance expenses of $45,000.00 for a total estimated annual
cost for the proposed improvements of $274,000.00. The District
could attempt to obtain funding for these improvements through
the issuance of either (i) tax and revenue bonds sold to the
public, (ii) tax and revenue bonds through funding acquired



through the Texas Water Development Board, (iii) tax and revenue

bonds and by other state agencies and/or federal agencies having
funds for such purposes.

2. Application for Grant Funding. Because of the
substantial benefit which the flood control improvements might
have on the District, it is also possible that the District could
obtain grant funding for part of the estimated capital costs of
Alternative No. 5. The District is currently considering an
application to the Federal Emergency Management Agency which is
providing funds through the Texas Department of Public Safety,
Division of Emergency Management. The District may also be able
to obtain grant funding through other stated and federal grant
programs to fund part or perhaps specific elements of the

proposed improvements. The pursuit of these grants is considered
essential.

3. Ad Valorem Tax Base. In the 1989 District Status
Report filed with the Texas Water Commission, the District has
reported a net certified value of taxable property within the
District as $23,764,040.00. This was a slight reduction from the
certified tax roll in 1988. The District has also reported to
the Texas Water Commission that it is currently servicing debts
on two bond issues as hereinafter described which have a total
principal amount outstanding as of September 30, 1989 of
$655,000.00. The total annual debt service on the outstanding
debts are also stated below:

(a) Table of Information on Bonds Issued and Qutstanding:

Original Net Legal
Principal Year Effect. Security Primary Other
Amount of Interest for Method of Credit
Issued Issue Rate Bonds Repayment Rated Insured Support
$900,000 1964 5.0% Comb. Tax No No No
300,000 1982 5.0% Revenue Revenue No No No
and
Taxes
(b) al _Debt Service on stan bt :
Combined Principal and

end Year Interest Due Each Year

1989*

1990 $98,030

1991 94,690

1992 96,350

1993 97,730

1994 93,830

1995 89,930

1996 86,030

1997 82,130



1998 44,480
1999 42,240
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

COO0O0DO0OOCOCO0OOOOO

*For 1989, only payments due after September 30, 1989 and before
January 1, 1990.

(c) Average Annual Debt Service Requirement: $82,544
(d) Maximum Annual Debt Service Requirement: $98,030

In order to provide debt service funding for an additional
$229,000.00 of amortized capital costs, the District would result
in a marked increase in the ad valorem tax rates assessed against
property within the District. Currently, the District has a debt
service tax rate of $0.40 per $100.00 of tax valuation. While
the issuance of bonds in the amount necessary to provide
sufficient funding for the estimated capital costs of Alternative
No. 5 are within the limits of the Texas Constitution which the
District might have authority to issue, the issuance of bonds to
fully fund the improvements could result in a substantial tax
rate increase within the District.

4, Bond Election. The District has also reported to the
Texas Water Commission that it has authorized $2,250,000.00 of
bonds of which $1,200,000.00 were previously issued and
$655,000.00 are currently outstanding. The District therefore
would not have sufficient bond authority without grant funding to
fund capital costs of Alternative No. 5 from existing bond

authority. Further, under the bond order of the District dated
April 29, 1964, the interest rate on the District’s bonds was
limited to six percent (6%) per annum. This interest rate is

lower than current interest rates for comparable bond issues.
The District must therefore consider a bond election to obtain
approval from the electoral to issue bonds necessary to fund the
capital costs of Alternative No. 5. The District may call a bond
election in accordance with Section 51.401, et. seq. of the Texas
Water Code. Since the District was organized under Article XVI,
Section 59 of the Texas Constitution, the bonds would be issued
only with the approval of a majority of the electors of the
District participating in the election. A bond election has to
be held on the uniform dates provided for in the Texas Election



Code with the next uniform date as the first Saturday in May,
with the next uniform election date thereafter being the second

Saturday in August as provided in Section 41.001, Texas Election
Code.

5. Water/Sewer System Revenues. In addition to ad valorem

taxes for a basis for repayment of the debt service requirements
for the cost of the improvements under Alternative No. 5, the
District also has water and sewer system revenues. The District
currently has water rates that are not based upon usage but are
based upon a flat fee. For the Texas Water Commission to approve
bonds for construction of the proposed capital costs under
Alternative No. 5, the District may have to consider or may be
ordered to implement the use of water meters and the setting of
revenues based upon usage rather than a flat fee basis. This
would encourage water conservation. A water conservation plan
may be required for approval of bonds in accordance with 31 Texas
Administrative Code Section 293.41, et. seq.

6. Inprovements Qutside District: Alternative No. 5

provides for improvements that will provide flood protection to
areas not currently within the District, including homes within
Countrywood Estates lying immediately south of the District.
While the District may expend its funds for improvements outside
the District as stated above, these residents are not currently
served with the water and/or sanitary sewage system of the
District so the District derives no revenues from this area nor
is this area within the District so none of the property could
currently be taxes to offset the estimated annual debt service
costs for the capital costs under Alternative No. 5. The
District can add territory to the District in accordance with
Section 51.691, et. geq. of the Texas Water Code, but the
undersigned has no knowledge at this time whether the residents
of Countrywood wish to be brought within the District or would be
willing to bear a proportionate share of the costs of the
improvements anticipated under Alternative No. 5. Since
Countrywood Estates is not within any separate political
subdivision within Hardin County, it may be difficult for the
District to require assessments or charges for regional
stormwater management in Countrywood Estates as might otherwise
be allowed to a District for participation in a regional drainage
system in accordance with 31 Texas Administrative Code Section
293.53.

C. GENERAL CONSIDERATIQN FOQOR FLOOD ABATEMENT
IMPLE 1

1. Bridge and Culvert Improvements. The estimated capital

costs of Alternative No. 5 include expenditures for improvements
to the Pinewood Boulevard bridge and the Bonura Road North bridge
which is located outside the District. 31 Texas Administrative
Code, Section 293.44(12) provides that "“the cost of replacement
of existing bridges and culverts not constructed or installed by
the developer or the cost of new bridges and culverts across



existing roads not financed or constructed by the developer, may
be financed by the District, except that any cost of increase in
the traffic carrying capacity of bridges and culverts shall not
be financed by the District." An evaluation of the ability to
finance these costs by the District will have to be made.

2. Access to Property OQutside the District. Since some
improvements contemplated by Alternative No. 5 are outside the
District, the District will have to determine that all of the
areas for which improvements are contemplated are within
existing, dedicated easements or rights-of-way or will be placed
within existing easements or rights-of-way, so that the District
may have access to these areas. Again, the District may not
benefit private persons, businesses or corporations with public
funds, so all improvements within and outside the District would
have to be for the general public.

3. Access to Other Areas Within the District. The

District will also have to make certain that it has access to all
other areas within the District including the right to have
access to and to make channel improvements to both Clemmons
Gully and Coon Marsh Gully. The undersigned has been advised
that neither Hardin County nor the Texas Highway Department have
currently raised any objections for the District’s access to or
use of these ditches, but approval should be obtained from any
~and all appropriate local, state and federal jurisdictions from
whom access to these easements would have to be obtained.

4. Wetlands. Because of the serious restrictions placed
upon any use or modification of wetlands, the District will need
to make certain that none of the areas currently planned for
improvements constitute low quality wetlands. The District
should contact the United States Army Corps of Engineers prior to
the initiation of any improvements to determine the status of any
property as wetlands.

S. State Highway Department Easements. The undersigned

has been provided by KSA and the developer within the District,
records which indicate that certain drainage ditches and
easements from State Highway 105 through the southeastern portion
of the District along, in or near Coon Marsh Gully should be the
responsibility of the state. Some of these easements and
drainage ditches originate at a point south of the District and
meander through the District or intersect Coon Marsh Gully. The
state should be contacted to determine their liability for these
drainage ditches and others that may affect proposed drainage
improvements in the District. It seems that substantial benefits
may be derived by the state of Texas and its highway department
from financially assisting the District with improvements to
these drainage ditches and maintenance of these easements since
this should result in less flood waters impacting state Highway
105 and help eliminate any portion of the flooding within the
District that is due to sheet flooding off of State Highway 105.
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D. NSTITUT ALTERNATIVE

1, titutional Alternatives f d Control and
Abatement. In the preliminary report presented by the

undersigned to the District dated December 14, 1987, a number of
institutional alternatives for flood control and abatement were
presented including the use of the District and other general and
special law districts, including municipal utility districts,
water control and improvement districts, and drainage districts.
Due to the substantial tax increase that would be associated with
implementing Alternative No. § within the boundaries of the
District, and since benefits would be derived from property
outside the District, the use of an alternate to the District
implementation of the flood control and drainage improvements
would seem beneficial. A larger ad valorem tax base with perhaps
. larger revenues would reduce the direct and impact of these
improvements on the residents of the District.

2. Problems Associated with Formation of New District.
Creation of a new district requires (i) application to and
approval by the Texas Water Commission or (ii) creation by acts
of the Texas Legislature. The creation of a special district by
application to the Texas Water Commission requires the applicant
to attempt to form a special district under the specific chapters
of the Water Code dealing with water control and improvement
districts, municipal utility districts, drainage districts or
other special districts allowed for under the Texas Water Code
and the regulations of the Texas Water Commission. This does not
allow any creativity in providing special powers, duties or
responsibilities that may involve a particular district.

By creation of a special district through legislation placed
before the Texas legislature, the act creating a special district
can sometimes be drafted to allow a special district to have
powers and rights that it might not otherwise be able to have if
formed strictly under the guidelines through application to the
Texas Water Commission. Both creation of a district through
application to the Texas Water Commission and by creation through
acts of the Texas legislature can be time consuming. However,
creation through formation of a new special district requires
action at a reqular or special legislative session, and the
district’s organization has to be confirmed through a
confirmation election. Considering the improvements to
Countrywood Estates, it would seem probable that any new
political subdivision would include Countrywood Estates. 1If this
area was left out of any newly formed political subdivision, you
would have the difficulty of requiring property owners in this
area to help pay for the cost of the improvements. Further,
Countrywood Estates residents might not have to abide by flood
control and drainage ordinances which might be adopted by the

district or another new entity unless they were a part of the new
entity.

11




3 Eorm of Entity to Implement Flood Control Improvements.

The undersigned prefers the creation of a special district before
the legislature having as its boundaries the area impacted or to
potentially benefit from the flood control improvements including
undeveloped timber acreage around the District as well as
Countrywood Estates. The formation of a new district to handle
flood control and drainage problems, including Countrywood
Estates, would require a confirmation election if handled through
special acts before the Texas Legislature, but such confirmation
election might be favorably considered since residents of both
Countrywood Estates and Pinewood Estates could directly benefit
from these improvements.

E. ORDINANCES.

1. Existing Ordinances. The District has in place a flood
control and drainage ordinance which requires slab elevations
above the 100 year flood plain certified to by a registered,
professional engineer. Further, the District has adopted
resolutions and rules for sanitary sewage system connections and
repairs in an effort to resolve overloading of sewage system
facilities from flood water inflow.

2. Enforcement of Ordinances. The District is currently

enforcing its ordinances but if hampered, it has no authority to
impose these ordinances on any property owners outside the
District, and the inability to be able to control future
development and to have uniform enforcement of flood protection
ordinances in areas outside the District but which impact the
District, including Countrywood Estates, could negatively impact

any potential flood control improvements and programs hereafter
instituted.

F. NCLUSION

The wundersigned feels that there are substantial benefits
that may be derived from providing the citizens within the
District the opportunity to determine whether they would like to
pursue bond financing for flood control and drainage improvements
either limited to bonds issued by the District and to be replaced
solely through tax and other resources generated within the
District, or whether the residents of the District would consider
implementation of a special purpose district for flood control
and drainage that would include areas currently lying outside the
boundaries of the District.

The District may wish to investigate the suggested
possibility of used its current bond authority together with
grant funding to pursue the proposed improvements under
Alternative No. 5 if sufficient grant funding is made available
or to consider the improvements under Alternative No. 4 through
existing bond authority if grant funding is not available to
complete the improvements suggested under Alternative No. 5.

12



TABLE 5

ESTIMATED CAPITAL AND ANNUAL COSTS OF ALTERNATIVE 4

ESTIMATED CAPITAL COST

COON MARSH GULLY AND DIVERSION DITCH CHANNEL IMPROVEMENTS

A. land acquisition: 18 Ac @ $4000/Ac $ 72,000
B. channel excavation: 160,000 CY @ $2/CY 320,000
C. hydromulch: 120,000 SY @ $0.50/8Y 60,000
D. Pinewood Blvd. bridge: 2400 SF @ $30/SF 63,000
E. Bonura Rd. North bridge: 1860 SF @ $30/SF ‘ 56,000

Total Estimated Construction Cost
Engineering and Contingencies (20%)

Total Estimated Capital Cost

ESTIMATED ANNUAL COST

Amortized Capital Cost {8%, 30 years)
Operation and Maintenance

Total Estimated Annual Cost

Iv-19

$ 571,000

$571,000
114,000

$685,000

$ 61,000
5,000

$ 66,000



Flood
Exceedance

, Frequency

100-Year

- 50-Year

- 25-Year

| 10-Year

5-Year

- 2-Year

TABLE 6

FLOOD PROTECTION PROVIDED BY ALTERNATIVE 5

Number of Floodprone Houses Protected by Alternative 5

Pinewood Estates

Country Wood Estates

36 of 42

22 of 23

13 of 13

B of 6

50f 5

Iv-20

7 of 9

7 0of 8

50f5

4 of 4

4 of 4

2o0f2

Total

43 of 51

29 of 31

18 of 18

10 of 10

Qof ¢

2of 2



TABLE 7

ESTIMATED CAPITAL AND ANNUAL COSTS OF ALTERNATIVE 5

ESTIMATED CAPITAL COST

COON MARSH GULLY AND DIVERSION DITCH CHANNEL IMPROVEMENTS

A land acquisition: 18 Ac @ $4000/Ac $ 72,000

B. channel excavation: 160,000 CY @ $2/CY 320,000

C. hydromulch: 120,000 SY @ $0.50/SY 60,000

D.  Pinewood Bivd. bridge: 2400 SF @ $30/SF 63,000

E. Bonura Rd. North bridge: 1860 SF @ $30/SF 56,000

CLEMMONS GULLY DIVERSION CHANNEL, LEVEE, AND INTERIOR

DRAINAGE WORKS IMPROVEMENTS

A diversion channel and levee
1. easement acquisition: 36 Ac @ $4000/Ac $ 144,000
2. clearing and grubbing: 20 Ac @ $1000/Ac 20,000
3. diversion channel excavation: 266,400 CY @ $2/CY 533,000
4. levee foundation preparation: 10,300 CY @ $2/CY 21,000
5. levee compacted fill: 48,000 CY @ $5/CY 240,000
6. hydromulch: 174,000 SY @ $0.50/SY 87,000

B. storm water pump station
1. excavation and fill $ 15,000
2. pump house and sump 140,000
3. pumps and diesel engines 230,000
4. piping and discharge structure 30,000
5. gravity outlet 50,000
6. site work and miscellaneous 30,000

C. maodifications to Pinewood golf course

INTERNAL DRAINAGE FACILITIES NEAR WOODLAWN DRIVE

Total Estimated Construction Cost

Engineering and Contingencies (20%)
Total Estimated Capital Cost

ESTIMATED ANNUAL COST

Amortized Capital Cost (8%, 30 years)
Operation and Maintenance
Total Estimated Annual Cost

Iv-21

$ 571,000

$1,045,000

$ 495,000

$ -0

$ 40,000

$2,151,000
430,000
$2,580,000

$ 229,000
45,000
$ 274,000
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SECTION Vv
CONCLUSIONS AND RECOMMENDATIONS




CONCLUSIONS

1.

House flooding problems within Pinewood Estates and
Country Wood Estates are due Primarily to: a) overbank
flooding of Coon Marsh Gully, b) overbank flooding of
Little Pine Island Bayou, and c) backwater flooding of
Clemmons Gully caused by Little Pine Island Bayou.
During the 100-year flood of Coon Marsh Gully, 15 houses
are subject to flooding (6 houses in Pinewood Estates and
9 houses in Country Wood Estates).

During the 100~-year flood of Little Pine Island Bayou, 36
houses in Pinewood Estates are subject to flooding (30
due to backwater flooding along Clemmons Gully and 6 due
to overbank flooding of Little Pine Island Bayou).
Average annual flood damage to’residential structures in
Pinewood Estates and Country Wood Estates is estimated to
be $162,000.

Of 5 alternatives investigated herein to reduce flood
damages, a system of channel improvements to Coon Marsh
Gully and levee improvements north of Clemmons Gully
(Alternative 5) provides the greatest average annual
benefit and a relatively high benefit-cost ratio. The
estimated capital and annual costs of Alternative 5 are
$2,580,000 and $274,000, respectively, while the

estimated average annual benefit is $369,000.




RECOMMENDATIONS

1.

Based on the economic comparison of alternatives
presented herein, it ig recommended that Alternative 5 pe
implemented to alleviate house flooding problems in
Pinewood Estates and Country wood Estates.

To insure adequate hydraulic capacity is provided by the
new bridge proposed for Woodway Blvd. across Little Pine
Island Bayou, the bridge opening recommended in Section
IV of this report should be provided, as a minimum.
Drainage design standards for future home building ang
subdivision development, as outlined in Section IV of

this report, shoulgd be adopted andg strictly enforced.

through the Texas Antiquities Committee.

Prior to implementation of any proposed improvements
along Coon Marsh Gully or Clemmons Gully, the Corps of
Engineers should be contacted to determine if Section 404

Oor Section 10 permits are required.
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APPENDIX 1

HEC-1 COMPUTER MODEL OF COON MARSH GULLY
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i ¥
HRRoEcbhb R R

HYDROGRAPH ROUTING DATA

15 RT TATIM OR STRADDLE-STAGRER ROUTING
NSTPS 3 NUBER OF TATUH STEPS
NSTDL 2 MMBER OF ORDINATES 70 BE AVERAGED
LAG 0 NABER OF INTERVALS TO LAG HYDROGRAPH

i)

22 ELss £ 25 w et




HYDROGRAPH AT STATION  ROUTE

PEAK FLOW  TIME HAXTMA AVERAGE FLOW
é-HR 24-HR 72HR 23.50-HR
+ {cFs) (HR)
(cFS)
63, 1550 522, 2. 2. .
(IMHES) 5708 9.518 9.518 9.518
(AC-FT) 259. 431. 431. 431.

CUSLATIVE AREA = 85 S0 MI

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

izssazaiedsssy
¥
1.3 (G B2 *
¥ L1
bbbty
SUBAREA COON MARSH GULLEY BETWEEN HIGHWAY 105 AMD CONFLUENCE 0oF
COON MARSH GULLEY AND DIVERSION DITCH .
DRAINAGE AREA OF 0.90 SOUARE MILFS

SUBBASIN RUNOFF DATA

20 BA SUBBASIN CHARACTERISTICS
TAREA .90 SUBBASIN AREA

PRECIPITATION DATA

1T PH DEPTHS FOR  1-PERCENT HYPOTHETICAL STORM
..... HIDRO-35 ... oo TR0 L SN | S - A
SHIN ISHIN 60N 24R 3R 6HF 1248 244 DAY 4-DAY  7-DAY JO-DAY
S0 202 465 610 690 870 1080 12.90 2 m m m

STORM AREA = %0

12 Ly UNIFORM LOSS RATE

SIRTL .00 INITIAL LOSS

CNSTL .05 UNIFORH LOSS RATE

RTINP .00 PERCENT IMPERVIIMIS AREA
L5 SNYDER {MITGRAPH

s 4.6 LAG
- cp A5 PEAKING COEFFICIENT

SYNTHETIC ACCUMLATED-AREA ¥S. TIME CURVE WILL BE USED

b2z




UNIT HYBROGRAPH PARAKETERS
CLARK 70 4.594 HR R 7.35HR
SNYDER TP 4.8 HR P .45

UNIT HYDROGRAPH
83 END-OF-PERIOD ORDINATES
2 7. 13. 2. 3. 3. 47. 53. b, 57
3 ok 48 45, 42 39. 37. M. 2. bt}
2. 26. 2. 2. 2. 2. 8. B, i6. 15
14, 13. 12. 11. 11 10. 9. 9. 8. 8
7. /. 6. 6. 5. 5. 3. 4. 4. 4
4. 3 3. 3. 3. 3. 2. 2. 2. ?
2. 2 2. L. i. L. L L L !
L. 1 L L. 1 1. L L. L 1
8. a 0.
ht 23] ik 223 BEs

HYDROGRAPH AT STATION B2

TOTAL RAINFALL - 1281, TOTAL LOSS - 117, TOTAL EXCESS = 11.64

PEAK FLOY 71K HAXIMM AVERAGE FLOW
6-HR 24-HR 7R 23.50-HR
t (FS) {HR)
(CFs)
to Y 43, 195, 9. 1%,
(INCHES)  4.532 7.950 7.950 7.9%0
(ACFT) 213. 2. 3%. 3.

CUMULATIVE AREA = .90 50 NI

mmmmmmmmmmmmmmtttmmmmmmmmmmmmmmmmmm

bbbk brckiok
X X
2 kK t TOTAL #
X %
KRRkt
COMBINE HYDROGRAPHS FROM SUBI & SiB2
24 HC HYDROGRAPH COMBINAT [ON
ICOHP 2 NUKBER OF HYDROGRAPHS TO COMBINE
m -
Yoy ok ) e th
HYDROGRAPH AT STATION  TOTAL
PEAK FLOW TIHE MAXIMA AVERAGE FLOW




6-HR H-HR 7R 23.50-HR

£ (CFS) (HR)
(CF3)

0. 1.0 953. 419. 419, 419.
(INCHES) 5.0 8.712 8.712 8.712
{aL-FT) 475. 813. 813. 813.

CUMULATIVE AREA = 17550 M

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

fessiedesoastity
b 4 %
23 kK ¥ ROUTE *
x t
Retastisede ety

HYDROGRAPH ROUTING DATA

2 AT TATUM OR STRADDLE-STAGGER ROUTING
HSTPS 2 MIBER OF TATIM STEPS
HSTIL 2 BUBER UF ORDINATES 70 BE AVERAGED
LAG 0 HBER OF INTERVALS TO LAG HYDROGRAPH
b+
1251 14 ik Bk pe
HYDROGRAPH AT STATION  ROUTE
PEAK AW TDIE HAXTMUM AVERAGE FLOM
6-HR 4R 7-HR  23.50-HR
t{CFs) (HR)
(CFS)
t19L 16.50 954, 48, 408. 408,
(IHES)  5.068 8.484 8.484 8.4%4
(1) 473. . . 792.

CUHILATIVE AREA = 1.75 0 MI

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

t
7 O BT
%




SUBAREA BETHEEN DIVERSION DITCH AMD 1 AY BRLEY
DRATNAGE AREA OF (.41 SOUARE MILES

SUBBASIN RUMOFF DATA

30 84 SUBBASIN CHARACTERISTICS
TAREA .41 SUBBASIN AREA

PRECIPITATION DATA

HM DEFTHS FOR  1-PERCENT HYPOTHETICAL STORM
..... HIDRO-3S ..o PO TR
SHIN ISHIN 60MIN  2HR  34R  6HR 12408 24-HR 2-DAY  4-DAY  7-DAY 10-DAY
202 465 610 60 870 1080 129 0 w0 .w @

STORM AREA = 41
2 LNIFORM LOSS RATE
STRTL .00 INITIAL 1055
CHSTL .05 UNIFORM LOSS RATE
RTINP .00 PERCENT IMPERVIONS AREA
08 SHYDER UNITERAPH
P 5.77 LA6
e .45 PEAKING COEFFICIENT

SYNTHETIC ACCIMULATED-AREA V5. TIME CURVE WILL BE USED

ik

UNIT HYDROGRAPH PARAMETERS
CLARK TC 3.98 HR R 601 KR
SNTDER TP 3.77 HR CP .45

WNIT HYDROSRAPH
68 END-0F-PERTOD ORDINATES

L 5. 10. 1é. 2. 27. 3l. 32. 3l 3.
2. 24, 2. 2. 19. 17. Is. 14. 13. 12.
il 10. 1a. 3. 8. 7. 7. 5. 6. 3.
5 3. 4. 4. 4 3. 3 3. J 2.
2 2. 2. 2. 2 L 1 L 1 L.
l 1. f. L 1 1. ! i 0 0.
0 g. 0. 0. 0 0. 0 0.
24 23 H kfx L2

HYDROGRAPH AT STATION  S183

TOTAL RAINFALL = 12.82, TOTAL LOSS - 117, TOTAL EXCESS = 11.65

PEAK FLOW  TI¥ HAXIMUM AVERAGE FLOW
6-HR 24-HR TR 23.50-R
t (Crs) {HR)
{CFs)
2% 159 25. 100, 100, 100.




(IHCHES)  5.109 8.908 8.908 B.568
(AC-FT) 112, 195. 155. 195.

COMNLATIVE ARFA = 4} S0 M1

FOOR R B R K A B B R OB e R B M B o ki FE R Bk bbk bR R b oo B B o ki

[2aieassavyasa
¥ %
RK o+ TOTAL ¢
1 E 4
Bk
COMBINE HYDROSRAPHS FROM SUBI, SUB2, & SIB3
3K HYDROGRAPH COMBINATION
TCoHP 2 NUMBER OF HYDROGRAPHS TO COMBINE
e 4
kg ¥it Xk + 13 b33
N HYDROGRAPH AT STATION  TOTAL
PEAK FLOW  TINE HAXTHUM AVERASE FLOM
6-HR 24-HR 72-HR 23.50-HR
t (CFS) {HR)
(¢r3)
O3 1650 1173. 508. 508, 508.
{(INCHES)  5.05! B.565 8.565 8.565
{AC-FT) 582, 987. %7, 987,

CIMULATIVE AREA = 2.16 SO MI

B R BEE R BRE B B bR P b R FEF EKE REE 0 bR bk REE B RDE Rt ok HEE o Bk B0 R B £ B b R i

SRR
i %

Bk o« S84 ¥
¥ X

HrbbEckpH
SUBAREA OF (LAY GULLEY ABOVE HIGHWAY 105
DRAINAGE AREA OF 0.76 SOUARE MILES

_ SUBBASIN RUNOFF DATA

33 84 SUBBASIN CHARACTERISTICS
TAREA .76 SUBBASIN AREA




¥Rk 0k b0 S 0 B RO SR R HE O B S0 B 0 R b gk e o b

40 KK

41 AT

x

PEAK FLOW
+ (Crs)

t 5%.

2228055020

¥
b
¥

%
ROUTE
%

¥EXlokbeoeb ik

HYDROGRAPH ROUTING DATA

TATU OR STRADDLE-STAGGER ROUTING

NSTPS 4 NABER OF TATUM STEPS

NSTDE 2 MMBER OF ORDINATES T9 BE AVERASED

LAG 0 NUMBER OF INTERVALS TO LAG HYDROGRAPH
f2=3

£22 bt it ot

HYDROGRAPH AT STATION  ROUTE

T MAXIMM AVERAGE FLOW
6-HR 24-HR 7-HR O 23.50+HR
(HR)
(CFs)

16.00 467, 197. 197. 197.
(INCES) 5714 9.430 9.430 9.430
(4C-FT) 232, 3. 2. 3.
CUMULATIVE AREA = 76 SO MI

KHE Xk Kk kRE kb K KB e R ¥HE fhk ik

BEE ER R RO B B B B R ok Kk B Rk bk fkE Ok bk bkk RRE BRE bt FEE ROE PR B KRR KR B B B B bkt

42 KX

46 BA

11 M

232282355 1552

t
¥
4

%

S5 *
¥

PRk

SUBAREA OF CLAY GULLEY BETWEEN HIGHYAY 105 AMD CONFLUENCE WITH

COOM MARSH GULLEY
DRAINAGE AREA OF 0.88 SIUARE MILES

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .68 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR  1-PERCENT HYPOTHETICAL STORM

1t




) PRECIPITATION DATA

11 P DEPTHS FOR  1-PERCENT HYPOTHETICAL STORM
..... HORCSS ... T e TP
| SHIN ISMIN 60HIN 2R 3HR R 1o 4R 2DAY  4DAY  7-DAY 10-DAY
N 202 46 610 69 &M 1080 12.9 pL 0 w oy
)
STORM AREA = 7%
’ 12y UNIFORN LOSS RATE
STRTL .00 INITIAL LOSS
j CNSTL .05 INIFORN LOSS RATE
RIIHP .00 PERCENT TMPERVIOUS AREA
)
- MU SNYDER UNITGRAPH
12 2.9 14§
' cp 45 PEAKING COEFFICIENT
] STNTHETIC ACCUMULATED-AREA VS. TIHE CURVE WILL BE USED
’ ~ sy
UNIT HYDROGRAPH PARAHETERS
CARK TC 3.21 MR R 4.69 KR
_ SDER TP ZOIHR P 4
- UMIT HYDROGRAPH
54 END-OF-PERIOD ORDINATES
4. 16. 3. 5. 5. . 7. 67. €. 1
49. 4. 3. 3. 3. A. 2%. 23. 2. 19
i7. 5. 1. 12. 11. 10, 9. 8. 7. 6
6. 5. 5 §. ' 3. 3. 3. 2. 2
- 2. 2. 2, 1. 1. 1. 1. L. 1. 1
1 1, 1. 0.
b=+ Hi i ik Bt

HYDROGRAPH AT STATION  stg4

TOTAL RAINFALL = 12.82, TOTAL L0SS - 117, TOTAL EXCESS = 11.44

PEAC FLOW  TINE HAXTMH AVERAGE FLOW
6-HR 2448 7R 23.50-HR
t {0rs) (HR)
) {cFs)
tOS9. 1500 472, 205. 205. 205.
(INHES)  5.773 9.821 9.82t 9.621
(AC-FT) 234, 39, 3. 398,

CUMAATIVE AREA = .76 S NI

10




..... HIDRO-35 oo oL P40 ereeennieenin e TPHA9
' SHIR ISHIN 60MIN 2R 34R 6HR 12-HR 24-HR 2-DAY  4-Day 7-DAY 10-DAY
i 202 445 610 6.3 870 1080 1290 w0 . 260 .00

| STORM AREA = g9
12w UNIFORM L0SS RATE
' STRTL .03 INITIAL L0SS
) CNSTL 5 UNTFORH LOSS RATE
, RTIHP .00 PERCENT IMPERVIOUS AREA
47 U5 SHYDER UNITGRAPH
) TP .17 LAg
cp A5 PEAKING COEFFICIENT
)
- SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED
' 10
' UNIT HYDROGRAPH PARAMETERS
CLARK  TC 5.48 MR R 8.17 W
' = SYDER TP 5.20 KR P45
INIT HYDAOGRAPH
93 END-OF~PERTOD ORDINATES
_ 1. S. 10. 16. 23. 3. 37. 43. 47. 50.
51, 49, 4. 43. 41. B 36. 3. 3. 3.
- 2. 2%. 25. 2. 2. 2l. 19. 18. 17. 16.
15, 1. 13. 13. 12 1. 1. 10. 9, 9.
3. 8. 7 7. 6. 6. 6. 5. 5. S.
4, 4. 4, 4, 4. 3. 3. 3. 3. 3.
2. 2, 2. 2. 2. 2. 2. 2. i 1.
1. 1. ! 1. I8 1. 1. L. 1. 1.
) 1. . 1 1. L L. 0. 0. 0. 0.
0. 0. 0
e e H e Pees

HYDROGRAPH AT STATION  SiBS

TOTAL RAINFALL = 12.82, TOTAL LSS - 117, TOTAL EXCESS = 11.64

PEAK FLOW  TIKE HAXTHUM AVERAGE FLOW
648 24-HR THR 23504
+ {COFS) (HR)
B {CFS)
t M2 7m 402, 1. 1. 173.
(INCHES)  4.246 7.418 7.418 7.418
(ACFT) 199. 38, 348. 343.

CUMLATIVE AREA = B3SO MI

—

12




FER R K0R Rk Rk ok R okE BRE bRk bEE okt BRE BRE R bR Dk b b R RRE R B ok B Rt B B0 R ot B B b

fEagcssessssty
¥ X
K+ TOTA *
¥ ¥
ekohbock

CONBINE HIYDROGRAPHS FROM SUBL, SUB2, SUB3, SiR4, & SUBS

50 HE HYDROGRAPH COMBINATTON
TCOHP 3 WUMBER OF HYDROGRAPHS TO COMBIME
p =5 3
e s ass =t e h s
HYDROGRAPH AT STATION  TOTAL
PEAL FLOW 1IN HAXTHUH AVERAGE FLOW
&R 24-1R 7R 23.50+R
+{£rS) (HR)
(cFs)
¢ 2316 169 203, 8. 83, 884,
(INCHES)  4.981 8.472 8.472 8.472
(C-FT)  1009. 1717. 1717. 171,

CUMULATIVE AREA = 3.80 SQ MI

B E0 B Rt b PR b R bk R R G B B e R bR BRE R bk Rt Rk Bk Bk bk bk kb R bR RRE bk b

KRRkt
* *
Stk ¢ RWIE *
% *
Les ettt

HYDROGRAPH ROUTING DATA

2 RT TATUM OR STRADDLE-STAGGER ROUTING
NSTPS 3 NUMBER OF TATUM STEPS
HSTDL 2 MRMBER OF ORDINATES TO BE AVERAGED
LA& 0 NUMBER OF INTERYALS T0 LAG HYDROBRAPH

o
22 234 X FEE 23
HYDROGRAPH AT STATION  ROUTE
PEAK FLOW  TIKE HAXTHUK AVERARE FLOW

13



AR 24-HR 7HR 23.50-HR

+ o {OFS {HR)
(CFS)

%, 17w 2026, 846. 046 846,
{INCHES)  4.956 B.111 8.111 8.1
{ACFT) 1005 1644, 1644, 1644,

CUMKATIVE AREA = 3.80 SO MI

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

r2szassntstess
¥ L
55K % Ske ¢
¥ ¥
BEaSasTa et is
SUBAREA OF COON HARSH BETHEEN CLAY SULLEY AND LITTLE PINE ISLAND BAYOU
DRATHAGE AREA OF .67 SQUARE MILES
SUBBASIN RUNOFF DATA
56 BA SUBBASIM CHARACTERISTICS
TAREA .67 SUBBASIR AREA

PRECIPITATION DATA

i1 M DEPTHS FOR  1-PERCENT HYPOTHETICAL STORM
..... HIDROF3S ©ooees eeeeenveneenes TR0 i TR
SHIN IS-HIN 6O-MIN  2-HR 3HR 6HR IR 24-HR DAY 4-DAY  7-DAY 10-DAY
0 202 465 610 6% 870 0% 2% 0 00 00 00

STORM AREA = .67
12w UNIFORM LOSS RATE
STRIL .00 INITIAL LOSS
CHSTL .05 UNIFORM LOSS RATE
RTIMP .00 PERCENT IMPERVIQUS AREA
5/ U8 SNYDER UNITGRAPH
P 4.64 LA
cp .45 PEAKING COEFFICIENT

SYNTRETIC ACCUMULATED-AREA VS. TIME CURVE NILL BE USED

223
UNIT HYDROGRAPH PARAMETERS
CLARK  TC 4.94 WR R 7.3
SNYDER TP 4.67 HR P .4

UNIT HYDROGRAPH

14




83 END-OF-PERIOD ORDINATES

L. s, 0. B ® BB 2w
0, ® % 0B L ™ w B W R
2. 1. 8 1. 16 . W 13
0. L. 9, 9, 8. 7. 7. 6. 6. 6.
. 5. s, 8. 4 1. 3 3. 3.
3. 2. .2 2 2. 2. 2 2. L.
L 1. L. L. 1 L. L. 1 1. L.
L. L. L 1. 1 0. 0. 0 0. 0.
0. 0. 0.
fad 223 234 bis Rk

HYDROGRAPH AT STATION  SUBA

TOTAL RAINFALL = 12.82, YOTAL L0SS = 1.17, TOTAL EXCESS = 11.64

PEAK FLOW  TIEE MAXIMA AVERAGE FLOW
&-HR 24-HR 7-HR  23.50-HR
+ (CFS) (HR)
{CFS)
%5, 1.9 327. 147. 147. 147.
(INCHES)  4.541 7.965 7.965 7.5¢5
(ACFT) 162. 7. 25, 285.
CLMEATIVE AREA = .67 SO MI

FEE KKF KR Kk ERE BRE Bk kb REK BKK FER BRE Rk BEE ORGE HEE BRE BHE PR KR BEE B R R Rk Tk FEE ok o ook ki R R

fadariavcsies-d
¢ %
s8Rt TOTAL *
X %
ERRRR R

COHBINE HYDROGRAPHS FROM SUBL, SB2, SUB3, SUB4, SUBS, & SiBS

60 K HYDROSRAPH COHBINATION
1conp 9 MABER OF HYDROGRAPHS T0 COMBINE
Bt
ik 233 Xkt 233 b33
HYDROGRAPH AT STATION  TOTAL
PEAK FLOW  TINE MAXIM AVERAGE FLOW
6-HR 24-HR 72HR 23.50-HR
+ (oFS) (HR)
{cFS)
+ o251, 17.00 2351, 9%3. 93. 93.

(INCHES)  4.809 8.089 8.089 8.089

i3




OPERATION
VHYDROSRAPH AT
ROUTED T0
HYDROGRAPH AT
2 COMBINED AT
ROUTED T0
HYDROGRAPH AT
2 COMBINED AT
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
3 CONBINED AT
ROUTED TO
HYDROGRAPH AT

2 COMBIMED AT

(AC-FT) 1166.

CUMAATIVE AREA =
PEA
STATION FLOW
SuBl 634,
ROUTE 623.
U2 489.
TOTAL 1100,
ROUTE 1091,
583 259,
ToTAL 1337,
584 %9.
ROUTE 0.
SUBS 442,
TOTAL 2316,
ROUTE 2292,
SuBS 365.
HIA 2651.

16

1928.

4.47 50 Ml

FLOW TN CUBIC FEET PER SECOND

1928.

1924,

RUNOFT SUHMARY

TIHE IN HOURS, AREA IN SQUARE HILES

TINE OF
PEAK

15.00

15,50

16.30

16.00

16.50

15.50

16.50

15.00

16.00

17.00

16.5

17.00

16.50

17.00

AVERAGE FLON FOR MAXTHA PERLOD

6-HOUR

a27.

S22,

439.

9%8.

954.

223,

1173.

4n.

467.

2026.

327.

2351,

24-HOUR

2.

22.

196.

419.

408.

100.

197.

7.

B46.

47

993.

F2-HXR

2.

222,

196.

419.

100.

197.

179

846.

147.

993.

BASIN
AREA

L7

1.75

.41

2.16

.76

g6

3.80

3.80

.67

4.4

MXTHN TIEOF
STAGE  MAX STAGE




o MORMAL END £F HEC-1 +
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4150.000

5700.000
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5700000
5700.000
5700.000
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5701.000
5701.000
5701.060
5701.000
5701.900
5701.060
5701.000

5719.000
5719.000
5719.000
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5719.000

1720.00
1530.00
1310.00
$60.00
70.00
410.00
3060.90

1720.00
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1316.00
$60.00
0.0
410.00
300.00

1726.00
1530.00
1316.68
980.00
77.00
410.00
300.00

1720.00
1530.00
1310.00
980.00
770.00
410.00
300.00

&

558.82
102.29
393.85
264.5%
184.61

62.58

M.

“e. 4
33.58
281.70
156.63
83.47

I

867.4
766.00
649.65
473,18
H9.25

5.70

867.57
766.3
649.83
3.
350.24

10.53

o

628.71
569.89
H3.o
461.58
4176
276.18
225.26

9%02.77
861.29
0.3
708.57
630.07
409.09
300.00

160.08
160.63
163.46
175.89
0.7
4.3
300.00

159.44
159.92
162.56
174.52
198.18
.46
30.80

4Ro8

532.46
457.82
n.A
254,06
183.63

71.23

40.23

365.48
.45
.9
114.80

5%.45

£92.48
603.57
456.%
530.92
219.61

692.98
603.85
497.62
B
21.38

AL

ZREERERE B3BBEBR

(WSEL  CRINS

5.1
2.8
2.49
21.88
L%
20.23
19.71

.42
5.7
24.84
2.2
25.81
2.5
21.63

2.5
ol i}
4%
24.41
FAR
2.4
21.87

2.5
8.3
24,98
PLR Y
8.9
2.60
21.87
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.41
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3.9
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25.01
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.00 0
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.00 .00
2.27 .0
2.31 00
2.5 00
2.4 .00
2.44 100
2.4 .00
2.3 00
.00 0
K 1 03
.00 A3
.0 Ri1]
00 R4
A0 04
00 R}
00 00
.08 .00
§t 1] .00
.0t .00
.01 .00
05 .0
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10845
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18.02
18.17
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17.9
18.12
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14.76
15.01
15.16
15.4
15.5%
15.46
11.26

1.26
1.44
.7
2.8
L)
J0.76
12.63

1.4
1.42
1.74
2.7
474
.03
12.5§




APPENDIX 2
HEC-1 COMPUTER MODEL OF CLEMMONS AND GOLEMAN GULLIES
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HEC-1 INPUT PAEE |

..... 12365678910

HARDIN COUNTY WCID MO. 1 JOB WO. HD-00? AlK. 83 KRD FILE CLEMI10O
CLEMHONS 8ULLEY
100-YEAR F1LO0D

3 %
3

SUB1
SUBAREA GOLEMAN GULLEY ABOVE HWY 105
DRAINAGE AREA OF 1.23 SOUARE MILES
1.23
60
i 0 0% 2@ 46 610 6% 87 108 12.9
0 0.05 '

4.9 445
ROUTE
2.40 2
382

SUBAREA GOLEMAN GULLEY BETHEEN HWY 105 & CONFLUENCE WITH CLEHHONS GULLEY
DRAINAGE AREA OF 0.47 SQUARE MILFS

0.4

3.59  0.45

TOTAL
COMBINE HYDROGRAPHS FROW SIBI & SUB2
2

AB3

SUBAREA OF CLEMHONS BULLEY ABOVE COMFLUENCE MITH GOLEMAN GUELEY
DRAINAGE AREA OF 17.12 SOUARE MILES

17.12

13.24 0.45

TOTAL




=

(I COMBINE HYDROGRAPHS FRoM SUBI, SUB2, & SUB3
2

KK ROUTE
RT 397 2

KK Sug4

KM SUBAREA OF CLEMMONS GLLLEY BETHEEN LITTLE PINE ISLAND BAYOU AND GOLEMAN
KA DRAINAGE AREA OF 1.18 SWARE NILES

BA 118

B 47 045

KK TOTAL

KM COMBINE HYDROGRAPHS FROM B!, SUB2, SUB3, & SUB4

Ho 2

i

1 B

FLOOD HYDROGRAPH PACKAGE HEC-1 {1BK X7 S12K VERSION) -FEB 1,1985

U.5. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 409 SECOND STREET, DAVIS, CA. 95616

Tk

BEesY HYssy wu

HARDIN COUNTY WOID HO. 1 J08 M0. HO-O0p AG. 83 WD FILE CLEMiOO
CLEMNONS BULLEY
180-YEAR FLOGD

310 OUTPUT CONTROL VARIABLES
IPRNT § PRINT CONTROL
IPLoT 0 PLOT CoNTROL
OSCAL 0. HYDROGRAPH PLOT SCALE

Im HYDROGRAPH TIHE DATA
NHIN 30 HINUTES IN COMPUTATION INTERVAL
IDATE I 0 STARTING DATE
I 0000 STARTING TIME
M 36 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 EMDING DATE
HDTIHE 2330 ENDING TIME

CONPUTATION INTERVAL .50 HOURS
TOTAL TIME BASE  47.50 HOURS

EWGLISH UNITS

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

ekee

t x
6K f SLI
¥ t




Btk

SUBAREA GOLEMAN GULLEY ASGVE HWY 105
DRAINAGE AREA OF 1,23 SOUARE MILES

SUBBASIN RUNOFF DATA

9 BA SUBBASIN CHARACTERISTICS
TAREA 1,25 SUBBASIH AREA

PRECIPITATION DATA

1M DEPTHS FOR  1~PERCENT HYPOYHETICAL STORH
..... HYDRO-35 ...... ESTIETRIPRURTRY | o | R ISTTPRUOIN | o0 > 2

SHIN ISHIN BOHIN 2R 34 6HR IR 24-HR  2-DAY  4-DAY 7-DAY 10-DaY
A 202 465 510 6% 8.70 1080 1290 .0 .0 28 m

STORM AREA = 1.3

12 1 UNTFORM LOSS RATE
STRTL .00 INITIAL L0SS
CNSTL .05 UNIFORM LOSS RATE
RTIHP .00 PERCENT INPERVIOUS AREA
1343 SHYDER INTTGRAPH
i3 4.99 L4s
tp 45 PEAKING COEFFICIENT

SYNTHETIC ACCUHULATED-AREA VS. TINE CURVE MILL BE 5D

E=

UNIT HYDROGRAPH PARAMETERS
CLARK  TC S.I9 HR R 7.9 R
SMYDER TP 5.00 HR F45

UNIT HYDROGRAPH
0 END-OF-PERIOD ORDINATES
2. 8. 16, 2. 36. 47. 5. 63, 70, 73.
72. 68. 4. 60, 5. 3. 90, 47. 44 41.
39. 3. 34. 32 3. 2. 2, 25, 23. 2.
21, 19. 18. 17, 16. 15. M. 1. 12, 12.
11 10. to. 9. 9, 8. 8. 7. 7. 6.
6. 6. 5. 3. 5. 4 4, 4, 4, 3.
3. 3. 3. 3. 2. 2 2. 2. 2. 2.
2. 2. I. I L L. 1 L L L
L. L l 1. 1. L. i. L. I. L
biss 2 423 o 3y

HYDROGRAPH AT STATION  SuB1
TOTAL RAINFALL = 12,88, TOTAL LSS - 1.28, TOTAL EXCESS = 11.48

PEAK FLOW  TIME HAXIMUM AVERAGE FLOW
6-HR 24-HR 7R 47.50-HR




+{crs) {HR)

{CFS)
tO60. 17.00 573. 337. 192 9.
(INCHES)  4.38 10.199 11.484 11.464
{&+T) 204, 449. 752, 752.

CUMLATIVE AREA = 123 S0 NI

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

bbb o
¥ ¥
4k ¥ RourE %
¥ ¥
FbbocoRr bk

HYDROGRAPH ROUTING DATA

15T TATUH OR STRADDLE-STAGBER ROUTING
NSTPS 2 MUMBER OF TATUM STEPS
NSTDL 2 NBBER OF ORDINATES TO BE AVERAGED
LAG 0 NUMBER OF INTERVALS T0 LAG HYDROGRAPH
ok
224 nx o2 i e
HYDROGRAPH AT STATION  ROUIE
PEAC FLON  TIME HAXTHUM AVERAGE FLOW
6-HR 24-HR THR O 47.50-HR
+ {CFS) (HR)
(CFS)
87 18.00 571. 337. 191. 191,
(INCHES) 4314 10.1% 11.450 11.450
{AC-FT) 263, 649, 75L. 751,

CUMILATIVE AREA = 123 50 M

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

2sateiesiness)
X '
16 KK * SUB2 x
¥ ¥
I TT e
SUBAREA GOLEMAN GULLEY BETHEEN HWY 105 & CONFLUENCE WITH CLEMMONS BULLEY




DRAINAGE AREA OF 0.47 SOUARE HILES

SUBBASIN RUMOFF DATA
19 BA SUBBASTN CHARACTERISTICS
TAREA 47 SUBBASIM AREA
PRECIPITATION DATA
1 DEPTHS FOR  1-PERCENT HYPOTHETICAL SToRM
..... HYDRO-35 ...... s TR0 L o TR49
SHIN ISHIN 60HIN 248 34w BHR IR 2R DY 4-pay  7-pay 10-DAY
A 2R 485 610 6% 87 080 2% 00 0 o .00
STORH ARFA = .47
12w INIFORM LOSS RATE
STRTL .00 INITIAL L0SS
CNSTL .05 INIFORM 1055 RATE
RTINP .00 PERCENT IMPERVIOUS AREA
218 SHYDER UNITGRAPH
114 3.59 A6
g A5 PEAKING COEFFICIENT
SYNTHETIC ACCUMULATED-AREA V5. TIME CURVE MILL BE USED-
e
UNIT HYDROGRAPH PARAMETERS
CLARK  TC 3.87 1R R 5.64 R
SNYDER TP 3.62 WR P .45
UNIT HYDROGRAPH
64 END-OF-PERTOD (RDINATES
2. . 13. 2. 2. 3. 3. R, %. 33.
3. 2. 2. 2. 21, 19. 18, 16. 15. 1.
12. 1. 10. 10. 9. 8. 7. 7. 6. 6.
5. 5, 4. 4, 4, 3 3. 3. 3. 2.
2. 2. 2. 2, i { 1. 1. . 1.
1. 1. 1. 1. 1. 1 1. 0. 0. 0.
0. 0. 0 0.
b= 4 ot k2 = ¥k psed
HYDROGRAPH AT STATION g2
TOTAL RAFALL = 12.89, TOTAL L0SS - 1.20, TOTAL EXCESS = 11.¢9
PEAK FLON  TINE HAXIMUM AVERAGE FLON
6-HR 248 T-WR  47.50-4R
{CFS) (HR)
(6F5)
310 16.00 27, 137. 74. 74.
(INCHES) 5973 16.808 11.628 11.628




(4C-FT) 132, 21, 1, 21,

CUMILATIVE AREA = 47 sg

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

kbbbt
¥ ¥
AKX v o ¢
¥ 3
bk bk
COMBINE HYDROGRAPHS FROH SUB] & B2
AR HYDROGRAPH COMBINATION
TCoup 2 MRBER OF HYDROGRAPHS TO COMBINE
ot
Tk 23 et ok i
HYDROGRAPH AT STATION  TOTAL
PEAX FLOW  TDFE HAXIMM AVERAGE FLOW
6-HR 2R TR 47.50-8
t (0FS) {HR)
(CFS)
M.  17.50 822, 7. 266. 266,
(INCHES)  4.497 10.3%3 1149 11.4%5
{(,F7) 408, 93, 1043. 1043.

CUMLATIVE AREA = 1.70 Sa I

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Fobkr

% x
24 KK 2 SB3 #
X %

Horbo L

SUBAREA OF CLEMMONS GULLEY ABOVE CONFLUENCE ITH GOLEMAN GULLEY
DRAINAGE AREA OF 17.12 SOUARE MILES

SUBBASIN RUNOFF DATA

27 8A SUBBASIN CHARACTERISTICS
TAREA 17.12  SUBBASIN AREA




PRECIPITATION DATA

.00

00

142,

27.
206,
173.
148,
1.

87.

69.

43,
33.
26.
21.

1L PR DEPTHS FOR  1-PERCENT HYPOTHETICAL STORM
..... HYDROFZS voevns vovveeeeeeenn T80 it ceieen, TP49
S-NIN ISHIH 60-MIN  24HR  3HR 4R I2-HR  24-HR  2-DAY  4-DAY 7-DAY 10-DAY
900 202 465 610 690 870 108 129 .0 .00
STORM ARFA = 17.12
12 LY UNIFORY £0SS RATE
SIRIL .00 INITIAL LOSS
CNSTL .05 UNIFORM LOSS RATE
RTINP .00 PERGENT INPERVIOUS AREA
B0 SNYDER UNITGRAPH
1° 13.26 U6
£p A5 PEAKING COEFFICIENT
SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED
¥
UNTT HYDROGRAPH PARAMETERS
CLARK TG 13.54 HR R 20.94 R
SNYDER TP I3.30HR  CP .45
UNIT HYDROGRAPH
150 END-OF-PERTOD ORDINATES
VOLRE - .9
3. 10. 2l 3. 49, 65. 83. 102. 121,
163. 185. 208. 232. 254, 276. 25, 313. 330.
357. %8. 377. 384, 388, 390. 3. 3. 34,
3%. 348. 340. 332, . 316. 3. 301. 24,
21. 4. 2%7. %1, 255. 249. 243, 237. 232.
1. 216. 211, 206. 2L, 196. 191. 197. 192.
174. 170. 166. 162. 158. 154, 151. 147. 144,
137. 13, 131. 128. 125. 122. 119. 116. 113.
108. 105. 103. 100. 9%. 9%, 9. 9. 8.
85. 83. 3l. . 7. 75. 74. 7. 70.
67. 65. 64. 62. 6l. 59. 53, 57. 55.
S3. 5t 50. 43. 43, 47 46. £5. 44,
42, 41. 40. 3. 38. 37 3%. 3. M.
33. 2. 3. 30. 3. . 2. 2. 27.
%. 2%. 2. 2. 2. 23. 2. 2. 21.
224 frss it 249 ek
HYDROGRAPH AT STATION  SUB3
TOTAL RAINFALL = 12.64, TOTAL LOSS = 1.20, TOTAL EXCESS = 11.84
PEAK FLOW  TIE HAXIMUH AVERAGE FLOW
6-4R 24-HR 7R 47,504
+{crs) (HR)

(cFs)



966, 5.0 3958, 3130. 1963. 1963.
(INCHES)  2.095 6.798 8.440 8.440
{-FT) 1913, 6207. 7706. 7706.

CUMALATIVE AREA = [7.12 50 HI

HK bk bR BEE B bbbk Rk SEE Rk PR bk b bk bk bk KRR bk B Bk B bR b b R B bRk B bR B B R

HdopkbrebEREE
X X
2K % TOAL *
* *
Sase ittty

COMBINE HYDROGRAPHS FROM SUBI, SUB2, & SUB3

311 HYDROGRAPH COMBINATION
ICoKP 2 MMBER OF HYDROGRAPHS TO COMBINE
BEX
e 341 b ¢ K fd4
HYDROGRAPH AT STATION  TOTAL
PEAK FLOW  TIME MAXTMUM AVERAGE FLOW
6-HR 24-HR 7R 47.50-HR
+  {CF3) {HR)
(cFS)
M3 5.0 4319. 352, 29, 29,
(INCHES)  2.134 6.921 8.716 8.716
(ACFT) 2142, 6946, 8748. 8743.

CUMULATIVE AREA - 18.82 SO NI

BEE D Bt HRt bRk b HE R B R A B B e bR REE REE bbb bk bk Rk b bk Bk DR B bRk b reE B e

HEROERRETREE
K %
2xx t ROUTE *
X x
FobtkbbboRre

HYDROGRAPH ROUTING DATA

33RT TATLM OR STRADDLE-STAGGER ROUTING
KSTPS 3 MMBER OF TATUN STEPS
HSTOL 2 HUBER OF ORDINATES TO 8€ AVERAGED




LAG 0 MMBER OF INTERVALS TO LAG HYDROGRAPH

1k
k 229 ¥k s 23
HYDROGRAPH AT STATION  ROUTE
PEAK FLON  TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 7-HR  A7.56-HR
+ (CF5) {KR)
(€FS)
t 42, 5.9 4315, 3500. 2203. 203.
{INCHES)  2.132 6.916 8.614 8.614
ACFT) 2140, £942. 2646, R646.

CIMULATIVE AREA = 18.82 54 HI

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

M$KE* B4+

pazatsaiisnsias

SUBAREA OF CLEMMONS GULLEY BETWEEN LITTLE PINE ISLAND BAYOU AND GOLENAN
DRAINAGE AREA OF 1.13 SOUARE MILES

SUBBASIN RUNOFF DATA

37 BA SUBBASIN CHARACTERISTICS
TAREA 1.18 SUBBASIN AREA

PRECIPITATION DATA

1M DEPTHS FOR  1-PERCENT HYPOTHETICAL STORM
..... HIDROSIS ©ovvs eeeveeemeeen TR0 L e TP
SHIN 15MIN 60-HIN MR 3R 6HRI2HR 24k 2-DAY  4-DAY  7-DAY 10-DAY
90 2.0 465 610 6% 870 0% 2% 00 00 00 .00

STORM AREA = 1.18
1214 LNIFORN LOSS RATE
STRTL .00 INITIAL LOSS
CNSTL .05 LNIFORH LOSS RATE
RTIMP .00 PERCENT THPERVIOUS AREA
BUS SNYDER UNITGRAPH
i3 4.78 L4h
ce .45 PEAXING COEFFICIENT




SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE KILL BE USED

Tk

UHIT HYDROGRAPH PARAMETERS
fLARK  7C 5.03 KR R 7.58 HR
SWDER TP 4.78 HR L )

UNIT HYDROGRAPH
86 END-OF-PERIOD ORDINATES
2. 8. i7. 27. 3. 49, 3. 5. 7. 73.
7L, 66. 62. 5. %. Sl. 48. 4. 42, 3.
37. 3. 3. 30. 2. 2%. u. 4. 2. 2.
19. 18. 17. ls. 15. 14, 13. 12. 11 i0.
10. 9. 9. 9. 8. 7. 7. b, 6. 5.
5. 3. 4. 4. 4, 4. 3. 3 3. 3.
3. 2. 2. 2. 2. 2. 2. 2 2. 1.
L. L. L 1. i L 1% 1 i L.
L L. I L. L. L.
ok x oy Hx ¥t

HYDROGRAPH AT STATION  SUg4

TOTAL RAINFALL = 12.88, TOTAL LOSS = 1.20, TOTAL EXCESS = 11.68

PEAK FLOW  TIME KAXTHUK AVERAGE FLOW
6-HR 24-HR 7R 47.50-HR
t (oFs) {HR)
{oFs)
v 68 1.0 565. 327. 184, 184,
(INCHES)  4.455 10.2% 11.504 11.504
(ACFT) 20, 648, 724, 724,

CUMLATIVE AREA = 1.1B SO MI

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

R
* £
PRk o+ TOTAL ¢
¥ %
Fkbonk ke

COMBINE HYDROGRAPHS FROM SUBL, SIB2, SUB3, & SUBA

4L KC HYDROGRAPH COMBINATION
ICORP 2 MIBER OF HYDROGRAPHS TO COMBINE
£3 2]
okt s 22 353 ¥

10




—

+

PEAK FLOW  TINE
{CFs) (HR)

%, K00

OPERATION

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 DRBINED AT

HYDROGRAPH AY

2 COMBINED AT

RGUTED T0

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT STATION

6-HR
(CFs)
8634,
(INCHES) 2.1
(ACFT)  298.
CIMULATIVE AREA =
PEAK
STATION  FLOW
81 630.
ROUTE 627.
SUB2 310.
TOTAL 902,
SBZ  3966.
TOTAL 4431,
RUTE  4426.
SUR4 628,
0T 47%9.

ek NORMAL END OF HEC-L &+

11

TOTAL
HAXTHM AVERAGE FLIW

2448 TR 47.50-HR
3769. 2347, 2387,
7.006 8.785 8.785
475, 9370. 9370.

20.00 SQ HI

RUNOFF SUMHARY

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE HILES

TIE &F
PEAK

17.00

18.00

16.00

17.50

5.5

5.0

5.5

1.0

25.00

AVERAGE FLOM FOR HAXTMM PERIOD

6-HOUR

53.

571.

267.

4319.

4315.

4634.

24-HOUR

337.

- 337,

137.

472.

3130.

327.

3769.

72-HUR

1%2.

191,

.

266,

1%63.

184,

2397.

BASIN
AREA

1.3

123

A7

L7

17.12

i8.82

18.82

1.18

20.00

MAXTHH
STAGE

TIE OF
MAX STAGE




APPENDIX 3

HEC-2 COMPUTER MODEL OF COON MARSH GULLY
(EXISTING CONDITIONS)



07/16/89  16:37:43

THIS RUN EXECUTED 07/16/8%
O ko e ok e
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
HODIFICATION - 50,51,532,53,54,35,3
IBM-PC-XT VERSION
fezestatroeiadtasadiota s itatatitzis siiazznaiisdi]
R
T1 HARDIN COUNTY WCID NG. I FLOGD STUDY JB HH02  JULY 89 MM
T2 EXISTING CONDITLONS 100-YEAR FLOGD COMPUTER FELE COONEX4
T3 COON MARSH GULLY  START AT NORMAL DEPTH  DIVERTED ¢ EXCLUDED (PH DR.t DD)
J IGEX N HINY ISIR SIRT KRIC WIS 4 WL e ,
0. 8. g 001800 .0 i 0. 21000 .000
J2 NROF IMeT PREVS XSECV XSECH N ALDC TN CHNIM ITRACE
1.000 006 -1.00 00 .000 RiiY .000 003 000
J3 VARIABLE CODES FOR SUMMARY PRINTOMT
38.000 43000 13000 14000 15,000 40.000 1.000 2000 3.000 0,000
11.000  12.000 5.000 38.000 32.00 42.000 4,000 33000 54000 27.000
2.000 25000 26,000 16000 17.000 18.000 .000 .000 00 .00
J5 LPRNT  NMSEC ERRRRRREQUESTED SECTION MUMBERSHH-HCRE
-10.000 -10.600 000 000 Ri i1} 600 000 0% .000
LB 120 120 00 J00 300 .000 .000 .000 000
ar 7.006  300.000 410000 770000  980.000 1310.000 I530.000  1720.000 .000
N 40000 33.000 1591000 1609.000 .000 000 .000 .00 .000
BR 25400 1000.000  25.400  1050.000 24.700  1100.000 6.30 1150.000 25.500
R 5400 120000 25,200 1300.000 24.700  1350.000 23.400  1400.000 21.800
6k  20.600 1500.000 19.400 1522.000 17.90  1557.000 20.300 1564000 19.600
6 18.400 1582.000 16.%00  1591.000 14.50  1600.000 16.%0  1609.000 19.400
GR  19.700 1660.000 19.700 1672.000 21,200  1700.000 2.000  1720.000 21,500
R 230 1767.000 23.100 1800.000 .90 1850.000 26.000  1900.000 26.200
GR 26300 2000.000 26.100 2050.000 26.100  2100.000 .00 000 000

PAE

16:37:44

.000
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000
1200.000
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1579.000
1645.000
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BRREExE
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LB E

ERRELILRVIBRBE VBBV

5700.000
4.000
26.300
24.000
2.700
26,500

5701.000
14.000
1694.000
22.800
17.200
1800.000

5719.000

120
5720.000

7.000
750000
31.000
30.400
27.500
29.600
R.700

12150.000
29.30
22.700
30.400
31.300
25,50
3.700

12950.000
51600
3.100
29.100
28.000
25.900
28.500
28.600
3.200

16:37:43

20.000
17.300
1006.000
1500.000
1715.006
2200.000

1600.000
2.800
2.000

1705.000
2.5

J2

120
70.000
21.000

1000.000
1500.000
1995.000
2200.000
2700.000

30.000
1000000
1400, 000
1900.000
2400.000
2670.000
2800,000

38.000
1000.000
1200.000
1450,000
1665.000
1705.000
1727.000
1900.000
2150.000

1685000
1694.000
%.30
2.30
2.008
26.600

2.300
21.008
1704.000
2.900
2.800

110.000
1995.000
31.200
23.800
4.500
.20

2666.000
2.700
27.800
30.600
31.300
24.900
30.500

1691.000
30.900
30.000
28.800
28.000
2.000
28.100
29.000
30.400

1715.000

17.300
1100.000
1600.000
1800.000
2300.000

2.30
164.000
22.800
22,000

100
250.000
2005.000
1100.000
1600.000
1956.000
2300.000

278,000
1100.000
1500.000
2000.000
2500.000
2673.000
2900.000

1711.000
1022.000
1250.000
1500.000
1685.000
1711.000
1730.000
1950.000
2200.000

1300.000
16%5.000
26.200
2.900
24.200
27.000

1.000
1685.000
22.800
22.000
1713.000

18.000

1.000

260.000
3400.000
31400
29.400
24.400
31.000

2520.000
2.0
28.600
30.900
31,500
27.600
31.000

900.000
31200
2.600
22.900
27.400
3.400
22,900
2.300
30.700

1250.000

17.200
1200.000
1685.000
1900.000
2400.000

1.000
2.700
12.300

1704.000
2.900

18.000

1.000

320.000
3700.000
1200.000
1760.000
2004.000
2400.000

2200.000
1200.000
1600.000
2100.000
2600.600
267,000
5600000

800.000
1646.000
1300.000
1550.000
1691.000
1717.000
1740.000
200,000
2250.000

1550.000
1704.060
25.800
17.300
25.500
27.200

1.000
2.50
1695.000
22.500
2.100

18.000
1.000

1.000

330.000
4030.000
31.400
28.600
28.000
31700

2400.000
21.700
2.100
30.200
31.900
28.400
31.400

800.000
31.000
2.400
27.908
2.9%00
29.9%0
22.90
23.5%

.000

Rt 1]
17.200
1300.000
1687.000
2000.000
2500.000

l?(!] 000
220.000
2634000
2700000
5100.000

1100.000
1350.000
1600.000
1695.000
1722.000
1800.000
2050.000

000

000
1705.000
25,200
17.100
2.100

3131]
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16.000
1000.000
1472.000
1519.00¢
1845.000

150.000
2.000
705.006
1200.000
1366.000
1800.000
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07/16/89  16:37:43 PARE 6

THIS RUN EXECUTED 07/16/89  16:40:26

tasEnse e sesesn Vdsaarisstansarabe Frusbavead

HEC2 RELEASE DATED NOV 76 UPDATED HAY 1964
ERROR CORR - 01,02,03,04,05,06
HODIFICATION - 50,51,52,53,54,55,5%
 IB-PO-XT VERSION

B bR R R e

TL HARDIN COUNTY WCID MG. 1 FLOOD STUDY J08 002 JILY 8% JWH
T2 EXISTING COMDITIONS S0-YEAR FALOOD COMPUTER FILE COONEX4
T3 COON MARSH GILLY  START AT NORMAL DEPTH  DIVERTED Q EXOLUDED {DD & P DR.)
JOIHECK IR oy DIk SWRY ETRIC HVINS 0 NSEL F
0. 7. 0. 0. .001900 .00 K 8. 21.000 .08

J2 NPROF IPLOT  PRFVS  XSECV  XSECH A ALDC  IBK CHNIH ITRACE

2.000 00 -1.000 000 000 .000 .000 .000 .000 .000



07/16/89  16:37:43 PME 7

THIS RN EXECUTED 07/16/89  16:40:44
R R RO R R
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,5
IBH-PC-XT VERSION

ibhdeaENLS

T1 HARDIN COUNTY WCID NO. 1 FLOOD STUBY JoB 1B-002 JULY 89 JM
T2 EXISTING COMDITIONS 25-YEAR FLOOD COMPUTER FILE COONEX4
T3 COON MARSH GULLY  START AT NORMAL OEPTH  DIVERTED Q EXCLUDED (DD & PH DR.)
J IGECK 1IN NINY IDIR STRT ERIC WIS @ NSEL Fe
0. 6. 0. 8. .00l30 .00 8 0. 21.00 .g0e

I MR IPLOT  PREVS  XSECY  XSECH PN ALDC TN CHHIN TTRACE

3.000 00 -1.000 000 .00 000 008 RIY RtL) 800



07/16/89  16:37:43 PAE %

THIS RN EXECUTED 07/16/89  L6:d1:27

ErMBELhsvansn bsamposnrondn

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,82,03,04,05,0¢
MODIFICATION - 50,51,52,53,54,55,5%
IBH-PC-XT VERSION

T1 HARDIN COUNTY WCID NO. 1 RLOOD STuDY
12 EXISTING CONDITIONS S-YEAR FLOOD

08 HHOR LY 89 I
CORPUTER FILE COONEX4

T3 COON MARSH GLLY  START AT MORMAL DEPTH DIVERTED @ EXCLUDED {DD & PH DR.)

J ICEX 1IN NINY IDIR STRY
0. 4 0. 0. .001800
2 NRF  IPOT

3.000 000 -1.000 .000 .000

PRFYS  XSECY  XSECH

HERIC HWINS @ HSEL Fo

00 .0 8. 2.00 oo

ALDC  IsW CHNIN ITRACE

o0 oM 00 o .o



07/16/8%  16:37:43 PAE 8

- THIS RUN EXECUTED 07/16/89  16:41:06

it

2at3anma IRkt Oy

RELEASE DATED KOV 76 UPDATED HAY 1984
ERROR CORR - 01,02,03,04,05,06
HODIFICATION - 50,51,52,53,54,55,5

IBH-PC-XT VERSION
W“Wmm‘wm
nmmmmnmmm.l_aomsm JOB H-002  TILY 89 W
T2 EXISTING CMDITIONS JO-YEAR FLOOD CONPUTER FRLE COONEX4

13 COON MARSH GILLY  START AT MORWAL DEPTH DIVERTED @ EXCLUDED (00 € PN DR.)
IR IR MW IR OSTRT MTRIC WIS ¢ ML R
0. 5. 0. 0. 001600 .09 8 0. 2000 .00
2 OWRE OIOT PRV XSV OXEH RN AL T 1TRAGE
L0 0 Low om0 ™ 0 o ow oy




07/16/89  16:37:43 PASE 18

- THIS RUN DECUTED 07/16/89  16:41:49
R R RO Rk
HEC2 RELEASE DATED MOV 76 UPDATED MAY 1984
ERROR CORR - 0L,02,03,04,05,06
HODIFICATION - 50,51,52,53,5,55,56

IB-PC-XT VERSTON
Hb R TR R O e
TL HARDIN COUNTY WCID MO, 1 FLOOD STUDY JO8 H-OR LY 89 I
T2 EXISTING COMDITIONS 2-YEAR FLOOD CORPUTER FILE COONEX4
T3 COON HARSH GULLY  START AT NORWAL DEPTH  DIVERTES Q EXCLUGED (D & PM DR.)
I IEX I NIW  IDIR  STRT  METRIC WVINS ¢ WEL o
0. 3. 0. 6. .0B1800 .0 A 0. 21000  .000

J2 WROF IPLOT  MVS XSEDY XSEGH PN ALDC I CHNIN:  ITRACE

6.000 000 -1.000 000 000 .000 .000 .000 .000 .000
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350.00
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230.00
180.00
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16:37:43
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430.00
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21860.000
21660.000
21860.000
21860.000
21860.000
21860.000

21861.000
21861.000
21861.000
21861.000
21851.000
21861.000
21861.000

21941.000
21541.000
21941.000
21%41.000
21541.000
21941.000
21541000

16:57:43

X.CH

3.00
38.00
.00
3.00
3.0
3.00
3.0

1.00
1.00
1.00
1.00
1.00
1.0
1.00

1765.00
1765.00
1765.00
1765.00
1765.00
1765.00
1765.00

200.00
200.00
200.00
200.00
200.00
200.00
200.00

1.00
1.00
1.00
1.00

1.0

1.00
1.00

.00
80.00
80.00
80.00
.00
80.00
80.00

ELNIM

%.10
%.10
%.10
%.10
2%.10
%.10
2.10

%.10
%.10
2.10
2.10
%.10
26.10
%.10

2.7
8.7
2.70
3.0
8.7
3.7
B2

3.7
2.70
&8.78
2.70
2.0
2.7
28.70

2.7
8.7
2.9
2.7
2.7
3.7
3.7

2.0
.70
28.70
8.7
28.70
b
28.70

TOPRID

90.00
960.00
%0.00
%0.00
914.41
755.60
583.11

60.00
960.00
0.00
%0.00
912.89
721.68
MB.3

600,00
600,08
&0.00
600.00
600.08
34.73
534.%0

16060.00
1600.00
1600.00
1600.00
17.00
£7.00
17.00

1666.00
1600.00
1530.45
1592.65
1583.40
1549.87
1531.9%

1600.00
1600.06
1600.00
1600.60
1600.00
154.53
1535.34

35TA

800.00
00.00
800.00
800.00
800.00
800.00
835.76

800.00
800.00
806.00
%00.00
800.00
800.00
B857.74

1508.00
1500.00
1500.00
1300.00
1500.00
1500.00
1500.00

1000.00
1000.00
1000.00
1000.00
1792.00
1792.00
1792.00

1000.00
1006.06
1000.00
1000.66
1000.00
1000,02
1066.00

1000.00
1000.00
1000.00
1000.60
1000.00
1000.00
1000.00

ENDST

1760.00
1760.00
1766.00
17606.00
172r.67
1637.66
1600.77

1760.00
1760.00
1760.00
1760.00
1726.67
1636.48
1516.49

2100.00
2100.00
2100.00
2100.00
2100.00
2100.00
2100.00

2600.00
2600.00
2600.00
2600.00
1809.00
1809.00
1809.00

2600.00
260000
2600.00
2600.00
2600.00
2600.00
200.00

2600.90
2600.00
2600.00
2600.00
2600.00
2600.00
2600.00

STENOL

EERERE BB2B8R3R ERBRERERR 2333382 B2k ZRz8BEER

STENCR

SEsE8B88 RBERERER BIBRBRB BBRBEBR RB3RERl32 BEs8388S

AREA

1799.67
1633.65
142,47
HE3.07
866.80
400.15
%59.57

1862, 34
.42
1525.48
1196.28
950.39
9.0
.Y

1872.99
1764.48
1621.53
139.%
1224.33

884,05

751.9%9

4941.75
4651.55
4265.9%
3667.61
57.78
49.69
.16

768.16
478.%
4.0
45.00
45.00
8.73
40.65

.2
3181
2204, 24
45.00
45.00
LR
4.3

=

REr sETRBEL

et St
. .

1.2

271

Lo
1.8

A6
7.%
5.%
3.4
2.67

PAGE 20
KO KROCH
1500 16.5%
5.0 169
5.0 7.8
1500 18.%4
1500 19.%4
oo .61
1500 2.00
10.00 50.00
10.00 5.0
120.00  50.00
120.00 5.0
120.00  50.00
120.06 .00
120060 50.00
0.0 .00
126,00  50.00
1206.00 30.00
120,00 30.00
100  50.00
120.00  50.00
120.00  50.00
120.00  50.00
120.00 5.0
120.00  50.00
2.0 5.0
120.00 50,00
1000 50.08
120.00  50.00
5.0 15.0
I5.00  15.00
150 1500
15.00 15.00
15.00 15.00
15.00 15.00
1500  15.00
15.00 1500
15.00  15.00
1500 1500
15.00  15.00
5.0 15.00
15.00 1500
150 1500

KEXNR

15.00
15.00
15.00
15.00
15.00
15.00
15.00

120.00
120.00
120.00
120.00
120.00
120.00
120.00

129.00
120.00
120.00
120.00
120.00
120.00
12.00

120.00
120.00
120.00
120.00
120.00
120.00
120.00

13.00
15.08
15.00
15.00
15.00
15.00
15.00

15.00
15.00
15.00
15.00
15.00
15.00
15.00



07/16/89

16:37:43

SECN0 XM ELHIN

21942.000
21942.000
21942.000
21942.000
21942.000
21942.000
21942.000

22142.000
22142.000
22142.000
22142.000
22142.000
22142.000
2142.000

100
1.0
1.00
1.00
100
1.00
1.0

20,00
2000
200.00
200.00
200.00
200,00
200.00

38.70
2.70
2.7
8.7
3.7
2.7
2.7

2.70
a.70
2.78
8.7
8.0
2.7
A.70

TOPHID

160008
1600.00
1600.00
1600.60
17.00
17.00
17.00

1600.00
1600.08
1600.00
1600.09
1600.00
1571.98
1548.2%

5374

100008
1000.00
1000.00
1000.00
1792.00
1792.00
1752.00

1000.00
1000.00
1000.00
1000.00
1000.00
1009.00
1000.00

ENDST

2600.00
2600.00
2600.00
2600.00
1809.00
1809.00
180%.00

2600.00
2600.00
2600.00
2600.00
2600.00
2600.00
2600.00

STENCL

S8Rk BEsRESE

STENCR

EeEcB88E EEBmRREES

AREA

4%66.30
4742.57
646214
3.7
66.90
LR
.33

496735
4741.03
oA47.16
3607.39
4225.51
27t.53
2142.11

Yoy

.39
.36
21
.18
374
2.73
2.3

3
3
2
17
By
A7
16

KoL

120.00
120.06
120.00
120.00
129.00
120.00
129.00

120.06
12.00
120.00
120.00
120.00
120.00
120.60

PaE 21

KHNCH

50.00
30.00
30.00
56.00
.00
5.00
30.00

20.00
50.00
50.00
50.60
30.00
30.00
30.00

KEOR

(20.00
120.00
120.00
120.00
120.00
120.00
120.08

120.00
120.00
120.00
i2.00
120.0
120,00
120.00
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07/16/89  16:48:27

B R R R
HECZ RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,5
I84-PC-XT VERSION

R R R R Rk

THIS RUN EXECUTED 07/16/89

PAE )

16:48:28



APPENDIX 4

HEC-2 COMPUTER MODEL OF CLEMMONS GULLY
(EXISTING CONDITIONS)
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er

12/05/88  11:47:2%

g /"/-»;
N st \_-\4/_/

PAGE |

THIS RUN EXEQUTED 12/05/88  11:47:27

FRERHERRRRRR Rk OCR bR R Rk RebbE Rk
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
HODIFICATION - 50,51,52,53,54, 55,5

IBH-PC-XT VERSTON
bbb e oo
R
T1 HARDIN COUNTY WCID MO. 1 FLOOD STUDY J0B NO. HD-002 NOV 28 M
T2 EXISTING CONDITIONS 100-YEAR FLOOD COMPUTER FILE CLEMEX?
T3 CLEMHONS GULLY  START AT 550" DOWNSTREAH OF WOODWAY BRIDGE W/ £5 100-YR @
JI ICHECK  IMo NINY IDIR STRT METRIC  HVINS @ WSEL ]

0. 8. 0. 0. .06000e0 .0 0 0. 23.800 .000

J2 NPROF IPLOT  PRFVS  XSECV  XSECH PN ALLDC  TBM CHRIA ITRACE

1.600 000 -1.000 000 030 .000 .000 000 .00 .000

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

150.000 .000 .000 00 000 .000 00 .000 .000 .000

JS LPRNT  MMSEC REREEAREQUESTED SECTION MUMBERSHbidkkikk

-10.000  -10.000 .000 .000 .000 800 000 .000 .000 .000

L Y| A2 050 .100 .300 000 000 .000
ar 7.000  £40.000  B60.000  1650.000  2260.000  3180.000  4000.000 4740.000
X1 3.930  23.000 1572.000  1650.000 000 .00 .00 000

6R  27.800 1000.000  26.000  1140.000 24008 1250.000 22.000  1530.000
Gk  18.000 1550.000  16.000  1555.000 14.000  1560.000 12.000  1570.000
&R 7.800  1605.000  10.000  1650.000 12,000 1655.000 H.000  1658.000

6R  18.000 1674.000  20.000  1678.000 2.000  1692.000 24.000  1900.000
BR 26000 2050.000 28.000 2130.000 28.000  2290.000 .000 000
X1 4020 39.000 2143.000 2159.000  630.000  400.000  S50.000 .000
X4 2.000 9.500 2144.000 12,300 2163.000 .000 .000 000

GR  29.600 1000.000 29.400  1100.000 28,906 1200.000 28.000  1300.000
BR  25.500 1500.000  23.600  1400.000 23.300  1700.000 235.300  1800.000
GR 22,900 2000000 21900  2046.000 21.900  2047.000 13.100  2055.000
6k 12.600 2066.500  12.600  2067.500 11.880  2085.000 11800  2086.000
GR 11000 2105.500  10.300  2124.000 10.200  2125.000 9.500  2143.000
G 10.000 2158.000 12,308  2162.000 2,100  2180.500 2.700  2181.50
GR  23.100 2200.000  20.300  2300.000 24800 2400.000 27.000  2500.0M
6 22900 2700.000  26.900  2800.000 20.300  2500.000 30.100  3000.000

.000
.060
000
20.000
10.000
16.000
26.000

27.200
23.200
12.700
11,100
8.000
2.700
27.800
000

.000
.000
.000
1340000
1572.006
1668.000
2030.000

1460.000
1900.000
2065.500
2104.500
2148.000
2183.000
2591.000

.000



— 12/05/%8

L
i
BT
BY
BY
BT
BY
81
BT
8T
8T

NG
b
&R
6R

R
&R
GR

b
BT
BT

Xl

ar
Xl
GR
BR
&R
&R
&R

b¢|
R
R

GR

RUN
4.030
27.000
2066.500
22.100
20.700
2124.000
2.30
9.500
2163.000
2.700

4.03

120
4.0¥7

120
4.144
29.630
27.100
25.600
21.300
18.300
26.000
30.700

A2
4.150
4.000

2357.000

20
4.156

A2
7.000
1240.000
30.000
20.000
11.100
16.000
26.000
31.700

5.000
3100.000
3420.000

28.500
22.000
14.200
20.%00

11:47:26

015

2647.000
22.000
11.600

2104.500
22.300
20.800

2144.000
2.600
2.700

120

120
31.000
1000.000
1524.000
1700.000
2100.000
2397.000
2820.000
3335.000

120

2263.008
18.30

12

.060
640.000
29.000
1000.000
2080.000
2117.000
2260.000
2360.000
2690.000

12

30.000
1000.000
1500608
1773.000
2200).000

.05
860.000
2105.000
26.000
18.000
10.600
18.000
26.000
32.000

2106.000

2300.900
28.700
15,800
15,700
15.760

21.900

100
1650.000
2270.000
1590.000
2085.000
21%0.000
2290.000
2420.000
2963.000

040

2331.000
1100. 000
1600.000
1782.000
2260.000

.00
1.000
2065.500
22.060
11.800
2105.560
2.30
20,900
2162.000
22.600

30.000

1.000

636.000
28.100
28.200
24.700
17.30
21.300
26.000

30.000
2280.000

30.008

2260.000
1120.000
26.000
16.000
11,600
20.000
26.000
32.000

2300.000

1460.000
26.400
19.000
20.000
19.600

000
1.600
22.000
20.500
2086.000
2.0
10.300
2143.000
22.600
21.100

30.000
.000

1.000

490.600
1300.000
1559.000
1884000
2263.000
2500.000
3110.000

30.000
16.000

30.000

3180.000
1200.000
1700000
2090.000
2263,000
2236.000
2425.000
3095.000

1620.000
1200.000
1700.000
1900.000
2300.000

.000
1.000
20.500
2085.000
22.100
11,000
2125.900
22.400
21.100
2180.500

30.000
1.000

1.000

570.000
27.000
26.500
24.800
13.000
2.00
30.000

30.000
13.600

30.000

4006, 000
1500.000
24.000
14.000
13.700
22.000
26.000
33.400

2331.000

2180.000
26.700
19.0600
20.560
12.300

22.600

2700.000

24.600
15.500
20.508
15,100

1400.000
1738.000
2100000
2331.000



12/05/88

&R
GR

Ly
H
Xt
R
GR
&R
GR

M
M
i
“
GR
R
GR
&R
GR
R

LK
Al
B7
BT
81
BT

Q
X2

il

L
o
Xl
&R
6R
&R
&R
6R

Xl
ER
6R
GR
&R
6R
R

19.600
27.400

5,000
2300.000
6200.000

26.100
22.900
14.400
26.600

5.000
3400.000
8140.000

3.000

30.500
27.700
28.200
24.300
28,400
24.300

.000
3141,000
12.000
1613.000
27.9%00
26.900

8159.000
000

8160.000

12
7.000
13310.000
21.71%0
27.200
24.800
19.600
28.000

15410.000
29.300
28.800
27.100
25.800
27.700
28.200

11:47:26

2340.000
2709.000

120
000
18.000
1000.000
1500.000
1785.000
2100.000

14
000
29.000
19.400
1000.000
1500000
1647.000
2100.000
2600.000
3100.000

1606.000
27.80
15.900

1639.000

12
540.000
25,000
1000.000
1500.000
2000.000
2261.000
2600.000

27.900
1006.000
1506.000
2000.000
2155.000
2600.000
3i00.000

2.900
2.100

1500.000

1755.000
24.500
21.900
15.400
27.400

1500.000

1600.000
1607.000
30.500
27.600
26.500
25.100
28.500
2.400

27.600
25.500
1623.000
23.100

730.000
2232.000
27,500
26.900
24,500
24.500
28.300

2134.000
29.600
28.400
27.000
26.300
28.000
27.600

2400.000
2600.000

.040

1310.000
1100.000
1603 000
1793.000
2200.000

.040

1647.000

15.900
1100.000
1600.000
1700.600
2200.,000
2700.000
3200.000

27.600
1622.000
27.900
19.500

.00
1380.000
2268.000
1100.000
1600.000
2100.000
2263.000
2700.000

2155.000
1100.000
1600.000
2100.000
2200.000
2700.000
3200.000

25.000
29.100

1755.000

2440000
24.000
22.50
20.700
28.300

1600.000

1620.000
1623.000
31.500
16.100
25.960
27.60%
28.400
28.500

1.000
1607.000
27.500
25.600
1647.000

18.000

1.000

1890.000
2600.000
27.600
27.000
24.400
25.200
28.700

2050.000
29.600
27.900
26.100
26.700
27.800

.000

2500.000
2900.000

2100000
1206.600
1706.500
1810.000
2300.500

1960.008

19.500
1200.000
1613.000
16800.000
2300.000
2800.000
3300.000

1.000
27.700
25.600

1636.000
28.200

18.000
000

1.000

2630.000
3200.000
1200.000
1700000
2200.000
2300.000
2600.000

2000.000
1200.000
1700.000
2134.000
2300.000
2600.000

.000

27.000
29.600

1810.000

270,000
24.300
21.300
2.700

1623.000

1540000
1639.000
31630
15,%00
26.400
27.900
26.500
23.000

1.000
13.400
1622.000
28.100
2.200

18.000
1.000

1.000

3350.000
5150.000
28.000
26.800
25.300
26.500
29.200

2100.000
29.400
27.500
19.400
27.300
27.900

000

2600.000
3000.000

040

1306.000
1735.000
1900.000

1300.000
1622.000
1905.000
2400000
2900.000
3400.000

1607.000

2232.000
2400.000
2900.600

1300.000
1800.000
2136.000
2400.000
2500.000

.000

28.000
29.700

2000.000

23.500
16.100
24.500

2000.000

30200
15,500
26.400
28.100

PAGE

2700.000

3100.000

J2

1400.000
1772.000



-

12/0s/eR

it
6R
&R
&R
GR
6R
&R

M

M

X1
&R
&R
&R
&R
GR
aR

NC
At
BT
BT
BT
BY

Xl
2

b

M
M
M
Xl
6R
GR
6R
BR
R
GR
BR
GR
&R
GR
R
R

M
X
GR
&R
&R
el

16560.000
29.000
28.000
26.100
20.000
26.800
26.600

5.000
3200.000
19490.000
30.600
30.600
23.200
21.100
27.500
28.600

060
19491.000
13.000
2202.000
26.600
24,600

19509.000
.000

19510.000

.000
5.008
4362.000
23236.000
32.500
30.400
30.200
32.100
28.400
26.400
26.100
27.20
29.200
29.500
32.400
33.000

4.000
24730.000
29.700
29.200
24.508
27.500

11:47:26

27.000
500.000
1200.000
1450.000
1503.000
1650.000
100.000

.040
.000
30.000
1000.0600
1500.000
2000.000
2208.500
2300.000
2600.000

.000
.000
2100.000
26.600
23.600
2218.000

1487.000
28.400
27.800
26.100
23.600
27.200
28.500

2000.000
.000
2200.600
51.000
36.800
29.000
21.700
28.700
.50

.600
.000
29.000
21.100
214.500
26.500

1520.000

2437.000
32.100
30.400
29.400
31.900
28.200
25.700
27.300
25.600
29.000
23.500
52.600
52.700

1283.000
1283.000
29.700
27.900
.90
29.900

1512.000
1600.000
1250.600
1440.000
1512.000
1700.600
1950.000

12

2220.000
1106.000
1600.000
2100.000
2214.500
2400.000
2900.000

23.000
2208.500
26.600
24.500

it ]
A2

2456.000
1012.000
1462.000
1862.080
1941.000
2262.000
2437.000
2488.000
2518.000
2862.000
3262.000
3762.000
4262.000

050
1316.000
1050. 600
1283.000
1310.000
1450.000

900. 000
28.500
27.300
24.300
26.300
27.700
28.300

2200.000

2150.000
30.700
30.990
26.300
21.700
28.500
28.900

1.000
2200.000
26.600
21.700
2220.000

18.600

[.000

2437.000

2750.000
31.800
30.100
29.300
27.600
27.800
2.600
25.800
27.500
23.000
30.200
32.700
33.500

1316.000
1500.000
29.600
25.900
27.200
30.000

1100.000
1050.000
1300.000
1487.000
1544.000
1750.000
2000.000

050

2430.600
1200.000
1700.000
2200.000
2215.000
2500.000
3000.000

1.000
26.600
21.100

2215.000
26.500

18.000
.000

1.000

.050

3100.600
1062.000
1562.000
1872.000
1948.000
2362.000
2439.000
2493.000
2522.000
2962.000
3362.000
3662.000
4362.000

A2
1550.000
1100.000
1283.000
1316.000
1300.008

1150.000
28.500
27.000
19.900
26.300
28.400
27.000

2220.000

2930.000
30.400
30.600
21.100
21.700
28.700
2.108

1.008
24.600
208.500
26.600
24.500

18.000
1.000

1.000

2456.000

3720.000
31.600
30.000
26.700
29.100
26.300
23.900
27.100
23.200
29.200
31.300
32.600

1400.000
1550.000
29.800
24.200
28.900
30.600

.000
1105.000
1350.000
1492.000
1550.000
1800.000
2500.000

120

1300.000
1800.000
2202.000
2218.000
2600.000
3100.008

2208.000
26.600
21.700

2300.008

120

1162.000
1662.000
1867.000
1962.000
2410.000
2453.000
2496.000
2562.000
3062.000
3462.000
5962.000

040

1150.000
1293.006
1358.000
1550.000

.000
28.100
26.700
13.300
26,700
28.400

2400.000

31.000
30.200
21.100
26.400
28.500
29.20

26.500
24.600
2215.000
27.800

24 000
29.500
29.800

PAGE

.000
1150.000
1400.000
1500,000
1600.000
1850000

.040

1400.000
1900, 000
2208.000
2220.000
2700.000
3200.000



st

12/05/28

&R
&R

M
il
&R
&R
&R
&R
&R
R
&R
&R
£l

36.700
30.400

4.000
28230.000
3t.400
51.100
29.600
25.100
28.500
29.600
30.000
31.300
.000

11:47:26

1572.000
1750.000

12
40.000
1000.000
1250.000
1400.000
1500.000
1550.000
1650.000
£700.000
1950.000
.000

30.20
30.400

1489.000
1489.000
31.300
30.600
28.800
25.500
28.700
29.900
30.000
31.700
000

1577.000
1800.000

.00
1512.000
1050.600
1300.000
1450.000
1505.000
1600.600
1658.000
1750.000
2000.000

.000

29.900
000

1512.000
3600.000
31.300
36.300
27.600
28.100
28.900

- 29.500

30.400
32.000
.000

1600000

120
3650.000
1100.000
1340.000
1486.000
1512.008
1612.000
1661.000
1800.000
2050.000

.000

30.200

1600.000
3450.000
31.000
30.700
27.900
28.500
28.200
30.200
30.600
32.508
.000

1650.000

.040

1150.000
1346.000
1483.000
1520.600
1615.000
1665.000
1850.000
2100.000

.000

33.300

2150.000

31.100
30.100
25.500
28.900
22.100
29.600
30.500
52.600

.000

PABE

1700.000

1200.000
1350.000
1495.000
1525.000
1613.000
1668.000
1900.000
2150.000

.000

5



— 12/05/88  11:47:2% PAGE 4

THIS RUN EXECUTED 12/05/88  11:50:42
e e s o B e e e e
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
HODIFICATION - 50,51,52,53,54,55,5
IBH-PC-XT YERSION
BRI R RO DR

TL HARDIN COUNTY WEID MO. 1 FLOOD STUDY JOB NO. HD-002 MOV 8
T2 EXISTING CONDITIONS S0-YEAR FLOOD COMPUTER FILE CLEMEX?
T3 CLEMHONS GULLY START AT 550" DOWNSTREAM OF MOODWAY BRIDEE M/ C§ 50-YR 0
Ji ICHECK  INg NINY IDIR STRT HTRIC HVINS @ WSEL FQ
g. 7. 0. 0. .000000 .00 .0 6. 2.9 .000

J2 NPROF  IMLOT  PRFVS  XSECV  XSECH N ALLDC BN CHNIN ITRACE

2.000 000 -1.000 .00 .00 000 .000 600 .000 .000




—

12/05/88  11:47:26

THIS RUM EXECUTED 12/05/83

i;u........";.......,.........,.........,.....ﬁ

HEC2 RELEASE DATED MOV 76 UPDATED MAY 1984

ERROR CORR - 01,02,03,04,05,0¢

MODIFICATION - 50,51,52,53,54,55,5

IBM-PC-XT VERSION
Wﬂmmmmmuﬂnnm##

TL HARDIN COUNTY %CID NO. 1 FLOOD STUDY J0B M. HD-002 MOV B8 JmH

T2 EXISTING CONDITIONS 25-YEAR FLOOD COMPUTER FILE CLEMEX?

T3 CLEMMONS GULLY START AT 550" DOWNSTREAM OF MOODHAY BRIDGE B/ 6 25-YR Q

JI ICHECK Mg NINY IDIR STRT MTRIC  HVINS @ WSEL
iR 6. 0. 0. .000000 .00 .0 0. 2200

J2 NPROF IPLOT  PRFVS  XSECV  XSECH  FN ALDC  IBW CHNIH

3.000 000 -1.000 .000 000 .000 .000 000 0

Fa

.000

ITRACE

.000

PagE 7

11:51:19



12/05/88  11:47-26 PAEE 8

—

THIS RUN EXECUTED 12/05/88  11:51:55

iix-xx-x-.--.-..-.--.-;,z;:xx.ux.-.xxg...xxx-r,gr

HEC2 RELEASE DATED MOV 76 UPDATED MAY 1994
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 56,51,52,53,54,55,5
IBH-PC AT \"ERSIOH

T1 HARDIN COUNTY WCID NO. 1 FLOOD STUDY JOB NO. HD-002 MOV B3 TN
T2 EXISTING COMDITIONS 10-YEAR FLOOD CONPUTER FILE CLEMEX?
T3 CLEMMONS BULLY START AT 550" DOWNSTREAH OF MOODWAY BRIDGE W/ C§ 10-YR 0
J ICHECK M NINV IDIR STRT KTRIC WIS 0 WSEL Fo
0. 5. 0. 0. .000000 .00 0 0. 2130 .060

J2 NPROF IPLOT  PRFYS  XSECY  XSECH  FW ALLDE  IeW CHNIN TTRACE

4.000 000 -1.000 .000 .000 060 000 .000 000 .600




s

12/05/68  11:47:26

HEC2 RELEASE DATED MN 76 UPDATED MaY 1934
ERROR CORR - 01,02,03,04,05, 0
HODIFICATION -  50,51,52,53,54,55,5

IBH—PC X7 VERSII}I
T1 HARDIN COUNTY WCID HO. 1 FLOOD STUDY JOB HO. HD-002 NOVES I
12 EXISTING CONDITIONS S-YEAR FLOOD COMPUTER FILE CLEMEX?
T3 CLEMMONS GULLY START AT 550" DOWNSTREAN OF HOODMAY BRIDGE W 06 5-1RQ
Il OICHECK M NIy IDIR STRT HETRIC
0. 4. 0. 0. .000000 .00
J2 NPROF IPLOT  PRFVS  WSECY  XSECH ¥
5.000 000 -1.000 .000 000 .000

PAGE 9

THIS RUN EXECUTED 12/05/83  11:52:29

L Fo
20,700 000
CHNIN TTRACE

000 .000



12/05/88  11:47:2% PASE 10

—

THIS RUN EXECUTED 12/05/88  11:53:03

HEC2 RELEASE DATED NOV 76 UPDATED HAY 1984
ERROR CORR - 01,02,03,04,05,06
HODIFICATION - 50,51,52,53,54,55, 56

IBH*PC-XT VERSION
T1 HARDIN COUNTY WCID MO, 1 FLOOD STUDY J0B NO. HD-002 MV &8 W
12 EXISTING CONDITIONS 2-YEAR FLOOD COMPUTER FILE CLEMEX?
T3 CLEMMONS GULLY START AT 550" DOMMSTREAM OF WOODWAY BRIDGE W/ 06 2-1R Q
J1OICHECK 1M NINV IDIR STRT HETRIC  WINS ¢ WSEL Fa
0. 3. 0. 0. 000000 .00 .0 0. 19500 .00

J2 NPROF IPLOT  PRFYS  XSECY  XSECH FN ALLDC  IeW CHNIN TTRACE

6.000 Q00 -1.000 REL(] .000 .000 .000 .000 .000 .000




12/05/88  11:47:2¢ PABE 1]

THES RUN EXECUTED 12/05/88  11.53:4

}ECZ RELEASE DATED MOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
HODIFICATION - 50,51,52,53,54,55, 56
IBH-PC-XT VERSION

Frtbbkbrokcbbhbohb kRO ook ht
T1 HARDIN COUNTY WCID MO 1 FLOOD STUDY JOB NO. HD-002 MOV 83 O
T2 EXISTING CONDITIONS 1-YEAR FLOOD COMPUTER FILE CLEMEX]
T3 CLEMHONS GULLY START AT 550" DOWNSTREAM OF WOODWAY BRIDGE W 05 1R @
JICHCK  Tho NINY IDIR STRY MTRIC WIS @ WSEL Fa
0. 2. 0. 0. 000000 00 i 6. 19.500 .00

J2 WPROF IPLOT  PRFVS  xSEry XSECH PN ALLBC 1w CHNIH ITRACE

15.600 0000 -1.000 000 000 .000 .000 000 .000 000




12/05/¢8

11:47:26

esenressscsssastaavancions s ass o ts Lot el Lt et

HEC2 RELEASE DATED mv 76 UPDATED HAY 1984
ERROR CORR - 01,02,03,04,05,06

KODIFICATION - 50,51,52,53,54,33,%
IBH-PE-XT YERSTON

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION MUMBER INDICATES MESSAGE TN SUMMARY OF ERRORS LIS

ONS GULLY

START AT 5

SUMMARY PRINTOUT TABLE 130

SECHO

3.938
3.930
3.930
3.930
3.930
3.930
3.930

4.029
4.089
4.029
4.029
4.029
4.023
4.029

4.030
4.030
4.030
4.030
4.030
4.030
4.030

4.03%
.03
4.03%
4.03%
4.03%
4.03
4.036

ALCH

zszER388

ELTRD

spEaRER =28838288

2190
21.%0
219
2190
2.9
2190

219
21.90
2.9
2L.%
2.9
2.9
25.90

ELLC

sgezBRBE 3888888

22. 70
2.70
2.0
22.7%
22.70

ELKIN

7.%0
7.80
7.80
7.80
.80
7.80
7.80

8.00
8.9
8.00
8.00
8.00
8.00
8.00

8.00
8.00
8.00
8.00
8.00
8.00
8.00

8.00

. 8.00

8.00
8.00
§.00
.00
8.00

g

4740.00
4000.00
3180.00
2260.90
1650.00

860.00

640.00

4740.00
4000.00
3190.00
2260.00
1650.00

860.00

640.00

4740.00
4000.00
3180.00
2260.00
1650.00

860,00

640.00

4746.00
4000.00
3160.00
2260.00
1650.00

860.00

640.00

CHSEL

23.80
2.9
22
1.3
20.70
19.80
19.50

24.14
3.2
.43
21.45
2.80
19.34
19.52

24.30
3.3
22.51
21.50
20.84
19.85
19.83

24.30
PARE
2.5
21.51
20.04
19.85
19.53

CRINS

cossssE BessB33 BBEEEES =sBE288

PAGE 12

THIS RUM EXECUTED 12/05/88  11:54:04

k&

3.97
23.05
2.3
21.3%
20.74
19.61
19.51

4.3
23.41
2.9
2.5
2.8
19.86
19.4

24.3
23.44
22.61
2.
20.97
19.86
19.4

8.5
23.45
22.62
21.57
20.97
19.86
19.54

10KES

3.68
3.57
2.74
1.79
1.14

4l

.25

10.97
11.54
9.49
6.64
4.41
1.68
1.05

149
2.43
2.4
1.08

13

1.47
2.40
2.39
1.05

A3
.08

YeH

3.4
3.2
2.7
2.13
1.64

94

g2

5.9
5.8t
5.08
4.04
3.7
1.6
1.43

L4l
172
L
1.3
1.2

.59

A6

1.41
L7
1.68
1.3
1.2

.59

.46

AREA

2096.28
1678.32
147868
1331.34
1241.34
1114.34
1073.68

273,61
1776.32
1507.59
1276.89
1159.87
1027.83

987.78

2365.46
1612.89
1297.72
1149.57
1097.50

978.12

959.32

2375.10
1624.22
1301.14
1%0.34
10%.15

979.24

940.47

.0IK

2407.38
2116.24
1920.55
1690.99
1546.38
1341.5%
1276.49

1431.07
1177.70
1032.03
177.07
785.92
662.73
624.74

3383.67
2565.56
2052.50
2201.14
2339.36
2418.99
291.4

3904.18
281,13
2056.37
2201.40
2330.61
2422.68
29.30




s,

12/05/08

SECH)

4,03
4,03
4.057
4.037
4.037
4.037
4.037

4.144
4.144
4.144
4,14
4.144
4,144
4.144

414
4.150
4.150
4.130
4.150
4.150
4.1

4.15%
4.15
4.15%
4.15
4.156
4.1%
4.15%6

1249.000
1240.000
1240.000
1240.000
1240.000
1240.000
1240900

3420.000
3420.000
3420.000
3420.000
3420.000
3420.000
3420.000

11:47:26

e

1.00
1.00
1.00
1.00
1.00
1.00
1.00

570.00
570.00
570.00
570.00
57.00
570.00
570.00

3.00
30.00
3.0
3.00
30.00
30.00
30.00

30.00
30.00
3.0
30.00
30.00
0.0
30.60

1500.00
1500.00
1500.00
1500.60
1500.00
1500.00
1500.00

2180.00
2180.00
2180.00
2180.00
2160.00
2180.00
2180.00

ELTRD

spEeesE =338888

16.00
16.00
16.00
16.00
16.00
16.00

cseesse mBE==RB B8BEBEBBB

ELLC

spssBRBE B8EEBB28

18.30
18.30
18.30
13.30
18.30
18.30

ceEnsss hEsRBEE B28BE888

ELHIN

8.00
8.00
8.0
8.00
8.00
8.00
8.00

10.00
10.00
10.60
10.00
10.00
10.00
10.60

10.00
10.00
10.00
10.00
10.00
16.00
16.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.60
10.60
10.40
16.60
10.60
10.60
10.60

12.30
12.30
2.3
12.30
12.30
12.30
12.30

0

4740.00
4000060
3180.00
2260.00
1650.00

850.00

640.00

4740.00
4000.00
3180.00
2260.00
1650.60

850.00

£40.00

4746.00
4000.00
3180.00
2260.00
1630.00

860.00

£40.00

4740.00
4000.00
3180.00
2260.00
1650.00

850.00

640.00

4740.00
4000.00
3180.00
2260.00
1650.00

840.00

640.00

4740.00
4000.00
3180.00
2260.00
1650.00

860.00

640.00

CWSEL

8.2
23.30
2.9
2149
20.82
19.84
19.53

24.60
23.69
2.8
2.73
2.9
19.91
19.57

24.55
23.63
».1
21.69
20.%
19.89
19.5

2%4.72
25.80
2.9
21.81
21.08
19.54
19.59

24.95
24.04
23.14
21.98
2117
18.599
19.62

3.2
H.3
23.40
n.2
213
20.08
19.68

CRINS

ceEssE8 Es=sBRBB BEEEBRS cekagaR 2333323 B3888BSB

£a

24.42
23.49
2.63
21.59
2.9
19.87
1954

24.67
23.76
2.89
aA.77
21.02
19.92
19.57

24.74
23.82
2.9
21.82
21.06
19.54
19.59

24.78
23.86
2.9
21.86
21.08
19.9
19.60

4.9%
24.08
rARY]
2.0
.19
20.00
19.63

5.23
24.35
23.42
»3
2.38
.10
19.70

10K#5

10.46
11.15
9.31
6.4
4.3
L.&7
1.04

2.17
2.9
2.10
1.7
1.25

4

5

.4
5]
.96
.9
.54
R
42

2.06
2.16
2.00
1.66
1.2

.53

55

1.9
1.83
.87
.6b
.46
.20
A3

1.58
L9
2.52
3.06

376 -

3.9
3.47

PAGE 13

VeH

5.80
5.74
5.04
4.0¢
3.16
1.8
1.43

2.30
2.4
2.04
1.72
1.3

B4

.65

3.753
3.66
3.40
3.00
2.5
1.73
1.42

2.26
2.2
2.01
1.70
1.38

1.78
1.66
1.45
1.17

94

A4

1.68
175
.78
1.85
1.88
1.66
1.46

AREA

2559.95
1624.45
1524.32
1286.08
1165.24
1030.46

%89.58

3927.83
3148.43
2454.55
1669.28
1354.91
1087.29
1015.01

3358.44
279.26
1894.18
1118.21
819.%9
560.97
493.44

4034.69
3244.50
2537.30
1719.62
1372.9%
1095.53
1024.96

373,53
3255.28
2793.70
727115
1973.82
1649.72
1570.51

9671.60
4692.26
3741.34
2642.00
1897.64

996.99

819.39

01K

1463.56
1198.05
1042.21
883.7d
7.4l
665.19
626.70

3221.23
265635
2193.80
1723.70
1474.91
1165.67
1076.67

5158.26
4108.16
3238.253
2309.61
1795.28
1169.68

993.41

3301.62
2023.82
2246.65
1754.55
1494 .41
1176.01
1084.69

4340.65
3935.81
0178
279002
2424 46
194125
1801.65

377831
270.85
2089.08
1291.57
850.47
0.5
33.67




01/16/89  18:57:05

22T ot e e aeeaaesantse tarasas e s Tats Sz iy
HEC2 RELEASE DATED MOV 76 UPDATED MAY 1964
ERROR CORR - 01,02,03,04,05,06
HODIFICATION - 50,51,52,33,54, 55,36
TBH-PC-XT VERSION

FrEk R R ek R ECRE

T HARDIN COUNTY WCID N0. 1 FLOGD STUDY

T2 EXISTING CONDITIONS 5-YEAR FLOOD

T3 GOLENAN GULLY START AT NORMAL DEPTH

jl ICHECK  IND NIV IDIR STRY
0. 4. C. 0. .001000

72 NPROF IPLOT  PREYS  XSECV  X3ECH

5.060 .00 -1.000 000 .00

THIS RUN EXECUTED 01/16/89

JoB RO-002 DEC 85 UM

COMPUTER FILE GOLEX

NETRIC  HWVINS 4 WSEL

00 ] ¢, 20.000

FN ALLDC  TBM CHNIM

3]

TTRACE

.00g

PAGE 7

18:59:51




D1/16/89  18:57:03

FHEEEHRER R o et R
HEC2 RELEASE DATED MOV 76 UPDATED MAY 1964
ERROR CORR - 01,02,03,04,05,08
HODIFICATION - 50,51,32,53,54,55,56
IBM-PC-XT VERSION

FOROCRERR RO R RO pk ek

T1 HARDIN COUNTY WCID NO. I FLOOD STUDY

T2 £XISTING CONDITIONS 25-YEAR FLOGD

T3 GOLEMAN GULLY START AT NORMAL DEPTH

I OICHECK  ING HIWY IR STRT
0. 6. 0. 0. .00L600

J2 WPROF  IPLOT  PRFYS  XSECY  XSECM

3.000 .000  -1.000 LG60 .000

J08 Ho-002
COMPUTER FILE BOLEX

HETRIC

N

0

000

HYINS

i

410G

.000

DEC 33 M

0

18W

THIS RUN EXECUTED O1/16/85

HSEL Fd
21.000 .000
CHNIM ITRACE

.00 .000

18:53:05




01/16/8%  18:57:05 PAGE &

THIS RUN EXECUTED 01/14/87  18:59:28
Frekoccoob kbbb R ERREEEERR RO

HECZ RELEASE DATED MOV 76 UPDATED MAY 1984
ERROR CORR - 0%,02,03,04,05,04
MODIFICATION - 50,51,52,53,54,55,5
IBM-PC-XT YERSION
FrerrpcE R RbbaeeR bR kbRt e

T1 HARDIN COUNTY WCID MO. 1 FLOOD STUDY JoB HD-0g2 DEC B8 T
T2 EXISTING CONDITIONS 10-YEAR FLOOD COMPUTER FILE GOLEX
T3 GOLEMAN GULLY START AT MORMAL DEPTH
J1 ICHECK  IND NIKY IDIR STRT KWIC HINS 0 WSEL Fa
0. 5. 0. 0. .001600 .00 R 0. 21.000 600

I2 NPROF  IPLOT PREVS  XSECY  XSECH  FN ALDE IBM CHNIH TTRACE

4.000 000 -1.000 .000 .000 .000 REVY .00 Rit] .000



01/16/89  18:57:05

RO RO R R

HECZ RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,0¢
MODIFICATION - 50,51,52,53,54,55,5
IBH-PC-XT VERSION

" n I "
OOk ok ko i ek ERoTI e iEsierded

T1 HARDIN COUNTY WCID NO. 1 FLOOD STUDY

T2 EXISTING CONDITIONS 2-YEAR FLOOD

T3 GOLEMAN SULLY START AT NORMAL DEPTH

JIOICHECK T NINY IDIR STRT
0. 3. 0. 0. .001000

J2 MPROF IPLOT  PRFYS  XSECV  XSECH

4.000 060 -1om .000 .00

JOB HD-002  DEC 23
COMPUTER FILE GOLEX

HETRIC

FN

.00

.000

HVINS

.0

ALLDC

.000

q

18M

JhH

.00

THIS RUN EXECUTED 01/14/%%

WSEL

20.000

CHITN

.000

Fd

.060

TTRACE

.000

PAGE &

19:00:04



01/16/%  18:57.05

fecitioessaiayrriantissteiiteosecntteatozzseiind
HEC2 RELEASE DATED NOV /6 LPDATED MAY 15984
ERROR CORR - 01,02,93,04,85,06
MODIFICATION - 50,51,52,53,54,55,56
[BH-PC-XT VERSION
ESedaesasstusi st eite s st as tbeteizginsoisssssis

T1 HARDIN COUNTY WCID MO. 1 FLGOD STUDY

T2 EXISTING CONDITIONS 1-YEAR FLOOD

T3 GOLEMAN GULLY START AT HORMAL DEPTH

JUOICHECK MG NINV IDIR STRY
8. 2. 0. 0. .0OICGO

32 ONPROF TPLOT  PRFVS  XSECY  XSECH

15.000 Qoo -1.000 000 .00

THIS RUN EXECUTED 01/14/39

J0B HD-GO2 DEC B I

COMPUTER FILE GOLEX

HETRIC  HVINS @ HOEL
.00 Ri] 0. 20.000

FN ALLBC  IBW CHNTH

000 .00 .00 000

Fa

.00

TTRACE

900

PAGE 9

19:00:16



——.

01/16/89

18:57:05

TR R R PR o ek

HEC2 RELEASE DATED MOV 76 UPDATED HAY 1984
ERROR CORR - 01,02,03,04,05,06

MODIFICATION - 50,51,52,53,54,35,5%
IBM-PC-XT VERSION
bR R ok okk kR

NOTE- ASTERISK (%) AT LEFT OF CROSS-SECTION MUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

AN GULLY

START A1

SUMHARY PRIHTORIT

SECNO

200.000
200.6%0
200.600
200.000
200.000
200.000
200.000

1650.000
1650.600
1650.008
1650.000
1650.000
1650.000
1653.000

3300.000
3300.000
3300.000
3300.000
3300.000
3300.000
3300.000

5460.000
460,000
5460.000
S460. 000
5440.000
546000
5460.000

a

500.60
760.C0
40.00
460.80
340.00
190.00
140.00

300.00
750.00
640.00
4¢0.00
340.00
150.00
140.00

900.00
760.00
640.00
460.00
340.00
190.08
140.00

630.00
550.00
440.00
320.00
240.00
130.00
100.00

Lo

370.69
314.61
250.77
169.94
116.43

45.%

8.9

gl.63
80,32
39.95
2121
12.41
2.18
.29

36130
266,59
195.06
#.52
8%
.0

212.12
174.70
124.66
0.9
.8
2.40

HCH

280.25
265.77
245.45
215.£2
191.56
142.20
11452

298.83
23.92
264.08
232.5%
203.25
138.35
106.57

425.22
409.33
387.59
350.41
304.46
18997
140.00

262.%8
24767
21.0
150.44
168.62
125.61
100,60

(ROB

249.64
200.11
143.73
7442
1)\
1.64
A1

315.54
433.70
336.08
206.23
124.33

49.47

35.14

107.58
B4
57.54
H.07

6.56
.0
.00

154.%0
127.63
94.27
8.5
34.10
1.9

EL

T
i

RD

EE-R-RR=R -1

csrrRERS =23333E B3EEBESB

CHSEL

2.17
26.59
26.52
2595
25.44
24.35
23.87

27.67
7.3
27.03
26.45
25.93
4.7
24.06

28.14
27.97
27.50
26.93
26.59
.17
24.42

30.22
J0.04
.79
23.41
23.07
28.32
27.92

CRIKS

00
.00
®

o
(o)

2381

carzzBR: =skssBz 3838888

THIS RUN EXECUTED 01/16/8%

£6

27.23
26.95
26.57
26.02
25.51
2441
23.73

27.69
27.41
27.04
6.4
2.9
4.7
24.07

2.0
27.93
27.58
27.02
26.49
2.3
4.4

36.25
36.07
29.4
B4
N1
8.37

27.97

.07
.07
.07
.07
.07
.07
.06

.0l
0l
.01
.02

0l
R\

.07

A0
.08
Y

RIN
.03
.03
.03

05
RIN!

2.13
2.23
2.4}
2.6
3.1
J.48

PAGE 10

19:00:29

10K*S

9.9
10.01
.93
9.52
10.05
2.9
16.03
1.53
1.53
1.52
1.48
1.4l
1.14
1.0t

3.5%

9.15
10.02
11.59
12.53
12.69
12.78

6.62
6.9¢
7.17
7.93
9.5
17.29
23.50




- 01/16/85  18:57:05 PAGE L1

SECH i 208 OCH GROB ELTRD  CWSEL  CRIWS EG HY HL aLoss
5660.000  630.00 .00 £30.08 .00 0 X032 .00 30.6L .2 .23 A3
580,000 550.00 Q0 550.00 .00 L0 3016 000 30.40 .24 .2 A0
S660.000  440.00 .00 440.00 .00 L0 B 0 30.09 A7 .21 07
540.000 320,00 08 320.00 .00 o 9.5 00 B¢ 10 A9 .04
S6r0.000  240.00 00 246.00 0 80 299 00 BA .07 .8 B2
5660.000  130.00 L0 130.00 REY 000 23! Q0 8 03 b Al
56£0.000  100.08 .00 100.00 .0a | 812 00 218 .02 A7 R
Seal.000  £30.00 00 s30.00 000 3 Wl 2% A .82 .09 15

5661000  S50.00 L0 550.00 00 L 08 e B 47 A0 A2
5661.000  440.00 00 440.08 b0 N e D4 Bl .30 .00 07

Se6l.000  320.00 0o 30.00 s TR O S X SN2 ) R N s RL 03
S6A1.000  240.00 000 240,00 L0 JLm 2 b0 B3 .09 .00 .01
sel.0) 130.00 B0 136.00 L0 3w BN 0 285 4 .60 §ill
8661080 100.00 AR Lo LA &2 RV 03 .80 0o
5741000 630.00 00 630.00 00 31200 0.4 2P L0 2 .28 .00
SPA1.000 55000 REUNE VRS o 30 B Xgs o W3 47 2l .0
L0000 #40.00 L0 440.00 o 3wy v N 3 A4 00
S/4L.000 320.00 0 520.00 o i »’st 200 B JES o7 .00
5741000 240.00 46 240.00 w3 B NN 0% 63 A0
— S741.000  130.00 00 130.00 Y W0 | S T LI 04 i REH
5741000 100.00 w 100.60 [ I O VR 00 M.l 3 0 il
512,000 430.00 00 £30.00 80 NI TR 4 1| B OO 23 L] 12
5742.000  530.00 A0 5504 B0 - UN A 00 a2 2 00 3]
5742.000  440.00 Ao 440.00 (o 40 0.1 UV N .15 RHi ]
5742000 320.00 REURRVREY .00 B0 2949 0 s 10 Ry ir
5742.000  240.00 00 240.00 .00 000 2.8 £ 235 07 00 g
5742.500  130.60 Q0 1303 .0 00 2853 000 2856 .03 00 00
5742.000  100.00 o 100.00 .08 000 284 LU R 1) G2 00 00
S32.000  630.00 24724 a2 LA B 3L RU IR B 0 03 i
942,000 5S0.00 21843 7962 ISLHS B 0w 000 o .01 04 02
5347000 44000 15614 17122 1l2.e4 B0 30.59 0 3040 01 5 L
Sed2.0000 32000 BT BB 20 M. M A8 Bt 35 0L
5342000  240.00 5243 14407 4330 S B.40 00 2941 02 04 01
5642000  138.00 528 113.8 7.86 B I 00 22 03 0 0
S42.000 100,00 S B .32 g0 7.2 80 A 03 (7 0




01/14/89

AN BULLY

18:57:05

START AT

SUMMARY PRINTOUT

SECHO

260.600
200.000
260.600
200.060
200.000
200.000
200.000

1650600
1650.600
1650.000
1636.000
1£50.008
1£30.000
1650.000

3300.500
3300.000
3300.600
3300.608
3300.6000
3500000
5300.000

S460.000
5480650
5460000
3460. 000
5460.000
3460.000
S460.000

SEED.G00
5660.600
$660.000
5860.000
3668.000
S660.000
S640.000

S661.000
Sén].000
3641.000
S6h1.600
S461.000
3641.000
w661.000

ALEH

2Bg=3888

1450.00
1450.00
1453.00
1430.00
1450.00
1450.68
1450.00

1650.00
1650.00
1650.60
1£56.00
{£50.80
1650.05
1830.00

2160.00
2160.00
2160.00
2160.00
21£0.00
2160.99
21£0.00

200.00
200.00
200.00
200.00
200.00
200.00
200.00

ELHIN

W
16.70
16.70
16.70
16.70
16.70
16.70

17.30
17.30
17.30
“17.30

17 7
FY I

17.30
17.38

19.50
19.80
15.%4
19.40
19,9
13.8

19.90

25.30
2%.30
2.3
25.36
35.30
5.3

25.30

5.3
25.30
2.3
25.30
.30
5.3
3.3

25.30
25.30

6.3

25.30
25.30
2.3

8.3

TOPWID

209.29
215.05
1%6.62
167.64
141,52

47.64

29.25

S17.50
307.14
478,41
406.21
307.4

30.26

43,03

8.
3312
290.85
226.41
136.32

2.0

21.40

413.65
34626
34726
29151
240.7%8
128.%

3174

22.00
29.00
2.0
2.9
.08
29.00
2500

403.99
&7
358.53
310014
263.77
185.%3

95.73

SSTA

20924

222772

2387

2255.99

29157
2504.34
318,20

28
]
&
e

P

o PO
—
=
o) .\.i o
-d o e

2
al
E_‘]

RS

22349
2226.55

179746
1819.32
1847.35
1697.35
172.07
2042.40
2054.30

1797.39
1815.53
1841.82
3R
1912.65
198815
202840

2040.08
2040.08
2040.00
2040.00
2040.00
2040.00
2040.06

1804.06
1815.15
%54.45
1266.55
1897 .42
196938
261051

ENDST

441,52
2442.77
2435.33
2423.64
2413.69
2351.%

2347.45

2600.60
2600.00
2600.00
2680.00
2a12.m

2298.75

227583

215838
2150.52
2140.22
2123.74
210344
2076.47
0757

221104
202.09
2189.09
2170.64
215364
2115.93
206e. 14

2062.00
2069.00
2069.00
2065.00
2065.0C
2053.00
2067.00

2002.00
2202.42
219278
2176.73
218126
A23.31
106.25

STENCL

.50

228883

sz=388388

22888

0
.60

STENCR

iy

=sBE

[
e

=EeRz38838 888

fwe
[==1

s B838888]

288

AREA

29.26
44735
392.41
28855
202.09
103.85

7893

1235.32
1092.04
910.50
55904
454,23
231.94
187.4%
£21.27
526.90
Al4.77
AR
152,08
.17

&7.12

59780
52613
430.84
Ji2. %l
222,44
83.57
54,87

185.57
141.02
133.93
123.5¢
113.%8

72.74

5.5

109.00
16666
160.60
100.00
%8.13
i0.1s

70.62

YCH

F T O Y S N Ve B T s R - |
on

1.8
W
1.722
i.E‘?
168
1.72

1.83

e = N2 G G

. ' . A
2 o OO D) D

!,:3 [ T Ve o' R nas Y PN}

b bem T3 G B LA P
B LY G
C.':g e T e Y s

o e
[ T i e |

o

KL

£0.00
80.00
53.00
50.00
60.00
£3.00
A0.00

£0.00
£0.00
#0.00
60.08
£0.00
£0.00
£0.08

.00
£0.00
40.60
#0.00
£0.00
£0.00
£0.00

£0.00
£0.60
£0.00
60.00
60.00
£0.06
£0.00

£0.00
80.00
63.00
80.00
£0.00
£0.00
£0.08

15.00
15.00
15.00
15.00
15.00
15.00
15.00

KFXNCH

50.69
50.00
30.00
50.00
50.00
50.00
30.00

30.00
0.8
0.0
30.00
9.0
30.00
$0.00

X0.00
SRLE
50.00
50.06
RRLY
50.00
50.00

50.00
50.00
50.80
50.00
50.00
30.00
50.00

50.00
30.00
50.00
50.00
30.00
30.00
50.00

15.00
15.00
5.0
15.09
15.00
15.00
15.60

[CEXNR

£0.00
60.00
60.00
60.00
§0.60
€0.00
£0.00

80.00
80.08
£3.00
£0.00
0.8
80.00
£0.00

£0.00
#3.00
50.00
80.00
€3.09
£0.63
&0.00

£0.00
£6.00
£0.00
£0.00
£0.00
60.00
£0.00

40.00
60.00
60.00
£0.00
80.60
£0.08
£0.00

15.00
15.00
15.90
i5.00
15.00
15.00
15.00




01/16/8

SECHD
5741.000
5741.030
5741.000
5741 680
5741.000
9741.690
S741.008

5742.000
9742000
5742.060
3742.600
5742.000
5742600
3742.0600

3242.000
42,000
5242.000
5242.060
5342.000
5242000
3842.000

:57:08

&0.00
40.00
a0.00
20.00
a0.00
50,00

1.00
1.6
1.00
1.60
1.00
1.00
1.00

100.60
100.00
163.90
100.08
100.00
100.00
180.00

25.30
25.30
2.3
25.30
25.30
2.3
23.30

5.3
2.3
25.30
25.30
25.3

5.3
5.3

25.30
25,30
25.30
25.30
25.30
8.3
25 30

L, H

TOPHID

452,19
420.%3
3712
e
263.53
158.00

93,

29.00
23.00
29.00
23.00
25.00
29.00

29.00

.78
525,67
443.45
335.26
269.26
167,03

73,64

3574

1765 .85
179244
1821.25
1958.53
159431
1968.00
00334

2040.00
2040.00
2040.00
2040.C0
2040.60
2040.60
2040.00

126065
174952

ENDST

2222.05
213.14
2199.38
21974
2162.8

2126.00
210624

2083.00
2067.00
2063.00
208300
2063.00
2063.00
2063.00

226526
2747 T4

2195
219176
2163.75
2129 68

(514

211587

STENCL

.00
.
.00
.00
.00
00
.00

.00
A0
.00
.00
RL
.00
.60

RE4

Bty

Rt}
.08
.00

B

.06

STENCR

.60
.00
Ri:H
it}
L0
.60
L0

.00
e

AREA

100.00
100.00
100.00
100.60
7,92
.50
70.72

163.99
154,31
141.85
127.23
115.43

93.41

0.2

110255
“1.50
570.76
449 80
307.78
124.10

71.04

YCH

£.30
5.50
4.40
3.0
2.43
LAl
.4l

3.10
2.5
2.08
1.39
1.22

e

15.60
15.00
15.00
15.00
15.00
15.00
15.00

£0.00
£0.05
¢0.00
&0.00
£0.00
£0.00
£0.08

80.00
£0.00
50.05
e0.00
£0.00
£0.00

£0.00

FAGE 13

LHXRCH

15.00
i5.00
15.00
15.00
15.600
15.00
15.00

30.00
30.00
50.00
$6.00
50.00
56.00
36.00

50.00
0.0
50.00
50.00
0.0
30.00
90.60

L€

15.00
15.00
15.00
15.00
15.00
15.00
15.60

£0.60
&0.100
#0.00
£0.00
£0.00
60.00
£0.00

60.00
£0.00
40.00
£0.00
£0.00
40.00
£0.00
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o

12/05/%8

SECH0

6200.000
6200.000
6200.000
6200.000
6200.000
£200.000
6200.000

8140.000
8140.000
8140.000
8140.000
B140.000
8140.000
8140.000

8141.000
8141.000
8141.600
8141.000
8141.000
5141.000
5141.000

8159.000
8159.000
8159.000
5159.000
8159.000
8159.000
8159.000

8160.000
8160.000
8160.000
8160.000
8160.000
§160.000
5160.000

13310.000
13310.000
13310.000
13316.000
13310000
13310.000
13310.000

11:47:26

XLCH

2760.00
2780.08
2760.00
2760.00
2766.00
2760.00
2780.00

1940.00
1940.00
1940.00
1340.00
1940.00
1946.00
1940.80

1.00
1.00
1.00
1.00
1.00
1.00
.00

18.00
18.00
18.00
18.00
18.00
18.00
18.08

1.00
1.00
1.00
1.00
1.00
1.00
1.00

5150.00
5150.00
5150.00
3150.00
9156.00
$150.00
5150.00

ELTRD

SREE822 3zERREER

7.4
27.60
27.60
27.60
27.60
27.60
27.60

27.60
27.60
27.80
27.60
27.60
27.60
27.60

z2RBRERE R8BSR

ELLE

SEz383838 I3z=388

sS222838 BEsEBBER

ELHIN

14.40
14.40
14.40
14.40
14.40
14.40
14.40

15.90
15.90
15.%
15.90
15.9%
15.%
15.90

15.%0
15.90
15.90
15.9%
15.90
15.%
15.90

15.90
15.%0
15.90
15.%
15.90
15.9
15.90

15.%0
15.90
15.90
15.90
15.90
15.%
15.%

18.80
18.80
18.80
18.80
18.80
18.90
18.80

q

4740.00
4000.00
3189.00
2260.00
1650.00

850.00

640.00

4740.00
4000.00
3180.00
2260.00
1630.00

860.00

5640.00

4740.00
4000.00
3186.00
2260.00
1650.00

860.00

640.00

4740.00
4000.00
3180.00
2260.00
1650.00

850.00

640.00

4740.00
4000.00
5180.00
2260.00
1650.00

860.00

640.00

3970.00
335000
2650.00
1890.90
1330.00

730.00

0.00

CHSEL

25.83
.11
2.3
3.5%
2.99
21.64
21.25

7.4
7.3
26.9%8
26.50
25.86
24.12
23.23

.07
2.9
27.42
26.82
25.92
24.10
23.22

28.15
27.88
27.50
26.92
26.04
2.14
2.2

2.11
27.84
7.4
2.9
26.06
1.2
3.9

30.43
30.08
2.62
2.9
26.40
27.01
26.32

CRIKS

2228883 BEBBBBE 33zczRR B2RBB3RE Bs=RBRB BeEREEsR

E6

2.9
2.19
2.5
25.70
.16
21.99
.37

2.07
7.8
27.44
26.89
%.17
2.2
3.3

.19
.92
27.55
26.97
26.19
24,30
23.36

28.26
2.9
27.61
27.05
26.28
24.34
23.48

2.3l
28.03
27.65
2.07
%.28
2.3
23.41

3.4
30.09
29.63
2.0
8.4
27.03
26.3

10K¥S

3.57
7.43
9.94
183.66
15.40
15.29
14.01

32.33
29.53
5.3
19.98
15.53

9.3

7.75

39.80
38.35
3.8
39.67
46.16
25.5%
18.02

36.55
H.15
3.8
34.97
42.9%
23.26
17.86

17.65
16.51
15.11
13.57
15.22
11.49

9.60

2.5
2.4
2.33
2.21
2.23
3.27
4.14

VCH

2.8
3.17
3.44
3.7
A
3.20
2.81

7.21
6.91
6.22
5.40
4.62
3.25
2.79

3.26
3.5%
3.7
3.9
4.58
3.63
3.05

3.2
3.7
3.58
3.67
4.39
3.62
3.04

4.88
4.64
4.36
4.02
4.05
3.21
2.76

2.03
1.93
1.81
1.68
1.6]
1.70
1.76

PAGE 14

AREA

2862.95
2145.44
1497.14
915.63
63%.27
294 46
233.53

1442.16
1273.08
1072.90
770.27
523.72
264 .64
29.74

1747.24
1501.61
1282.78
904.26
434.09
26.70
m.70

1824.48
1573.01
1294.11
%41.90
514.25
237.94
210.39

1931.03
1673.25
139112
1018.16
575.38
268.16
232.06

7044.97
6330.70
5407.35
4184.36
3140.79
1269.42

827.71

01K

2046.15
1467.5
1008.83
611.57
420.47
219.94
170.99

833.62
73.04
632.19
505.54
418.72
281.04
229.93

751.35
645.89
524.11
356.80
242.85
7.
150.77

784.03
674.71
nL.27
332.18
28174
178.31
181.43

1128.15
984,30
818.18
613.44
422,91
253.66
206,51

2470.81
2134.24
1737.32
1272.58
923.32
403.76
265.26



12/05/88

SECND

15410.000
15410.000
15410.000
15410.000
15410.000
15410.000
15410.000

16560.000
16360. 000
16560.000
16560.000
16560.000
16560.000
16560.000

19490.000
194%0.000
19490. 000
194%0.000
19490.000
19490.000
19490.000

19491000
19491.000
19491.000
19491.000
19491.000
19491.000
194%1.000

19509.000
19509.000
19509.000
19509.000
19509.000
19509.000
19509.000

19510.000
19510.000
19510.000
19510.000
19510.000
19510.000
19518.000

11:47:2%

ALLH

2100.00
2100.00
2100.00
2100.00
2100.00
2100.00
2100.00

1156.00
1156.00
1150.00
1150.00
1150.00
1150.00
1150.00

2930.00
2930.08
2930.00
2930.00
2930.00
2930.00
2730.00

1.00
1.00
1.00
1.08
1.00
1.08
1.00

18.00
18.00
18,00
18.00
18.00
18.00
18.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00

ELTRD

s833=288 BkEs83k=2 BzzEEERS

26.50
26.50
26.50
2%6.50
26.50
2.5

26.50
26.50
%.50
26.50
2%.50
26.50

==388888R

ELLC

Seske83R 33sz2EEE =28EERESR

ELMIN

19.40
19.40
19.40
13.40
19.40
19.40
19.40

19.3
19.30
19.%
13.30
19.30
19.30
19.30

2110
2110
21,10
2110
2010
21.10
2110

21.10
2L.10
21.10
21.10
21.10
21.10
2110

21.10
21.10
210
21.10
2010
21.10
2t.10

2010
2110
21.10
21.10
2110
2110
21.10

!

3970.00
3350.00
2656.00
1896.00
1380.00

730.00

540.00

3970.08
3350.00
2650.00
1850.00
1380.00

730.00

540.00

3970.00
3350.09
2630.00
1890.00
1380.80

730.00

540.00

3970.00
3330.00
2650.00
1890.00
1380.00

730.00

340.00

3970.00
3350.00
2650.00
1890.00
1366.00

735.00

540.00

3970.00
3350.00
2650.00
1890.00
1380.00

730.00

540.00

CHSEL

31.07
30.71
30.24
29.62
9.9
28.08
27.62

31.48
3
36.65
30.05
9.9
28.66
2.2

32.02
31.68
31.29
36.70
3.4
29.46
2.0

32.02
31.63
3625
3.7
30.24
29.46
0.1

32.03
31.69
1.2
.72
30.26
29.49
27.15

32.03
31.68
31.2%6
30.71
30.25
29.48
29.14

CRIWS

sB82383 ZzEEBBE B3BEBERE BBEBERE BhERBERR BEEEBER

24

3109
.72
30.25
29.64
2.12
28.16
27.72

351
31,14
30.68
30.02
9.8
28.69
8.4

32.03
31.69
3l.26
30.71
30.25
29.47
29.13

32.03
31.69
31.26
30.71
0.5
27.48
29.13

32.04
3170
1.8
30.73
30.27
29.50
0.0

32.05
3171
3.8
30.74
3.2
29.52
29.18

10k*S

3.85
3.97
4.21
4.8
3.77
10.37
11.582

4.35
4.16
3.91
3.6
3.38
2.1
2.49

1.9
L4l
1.6
1.9
2.17
3.22
4.3

1.24
1.72
8.46
9.50
10.81
15,23
21.17

7.7
7.63
8.34
9.33
10.35
14.13
19.00

579
5.%
6.16
6.30
6.22
3.87
5.78

YeH

2.21
2.19
2.18
2.53
2.3
2.86
2.83

2.84
2.71
2.55
2.3
2.2
1.87
1.70

1.3
1.3
1.38
1.45
1.49
LA
1.9

1.37
1.37
1.38
1.39
1.40
1.5
L74

1.3
137
1.37
1.38
1.39
1.49
169

en
2.75
2.7
2.63
2.53
2.3
.22

PAGE 15

AREA

6802.81
9996.73
4969.14
3612.58
2587.94

931.50

303.28

5366.69
4835.01
4163.01
3295.02
2568.53
132.27

947,42

5710.28
4957.55
4019.69
2072.80
223.8
1234.12

800.04

5649.50
48%.76
3959.00
2824.76
2162.89
1170.24

748.81

5667.57
4916.71
3931.97
2645.75
2181.52
1207.45

792.62

5741.86
4391.81
4058.32
2910.79
2245.69
1267.64

B35.9%8

3K

2022 .63
1682.24
1292.2%6
860.75
S8.71
226.69
159.12

1904.49
1643.42
1345.01
994.86
730.12
436.78
341.9

3301.%6
2824.85
2093.24
1366.71
537.11
406.63
252.92

1475.77
1206.05
911.26
613.10
423.67
187.06
117.35

1482.58
1212.63
917.89
618.78
423.92
194.20
123.9%0

1656.36
1372.59
1067.77
738.255
%3.28
361.34
244



12/05/83

SECHO

25230.000
23230.000
23230.000
23238.000
23236.000
23236.000
23230.000

24780.000
24780.000
24780.000
24730.000
24760.000
24780.000
24780.000

26230.000
26230.000
28230.000
26230.000
28230.000
26230.000
28230.000

11:47:26

XLEH

3720.00
3720.00
3720.00
3720.00
3720.00
3720.00
3720.00

1350.00
1550.00
1550.00
1550.00
1550.00
1550.060
1550.00

3450.00
3450.00
3450.00
3450.00
3430.00
345000
3450.00

ELTRD

BR223B88 BR2Rs338 zksassR

ELLC

22:E888 2zEkBk8 EEEmmES

ELMIN

2.9
22.80
2.8
2.80
2.3
2.80
2.8

24.00
24.00
24.00
24.00
24.00
24.00
24.00

25.10
25.10
25.10
25.10
25.10
5.10
.10

0

3970.00
3350.00
2650.00
1690.00
1350.00

730.00

540.00

3970.00
33%0.00
2650.00
18%0.00
1389.00

736.00

540.00

3970.00
3350.%0
2650.00
1890.00
1380.00

730.00

540,00

CHSEL

32.69
2.3
31.98
31.46
31.03
3.3
2.9

35.00
32.69
32.30
3179
3.5
30.65
30.34

34.31
33.56
3.5
32.94
32.48
31.71
3.3

CRINS

E8zsBE8 BRBzEsE =BeEsB=

6

J2.70
52.38
31.98
31.47
31.03
36.30
.98

3.05
.73
32.34
31.83
3141
36.70
.38

W3

3.97
3.52
32.9%
2.9
3171
31.38

10K%S

L1
L3
L1z
il
1.25
1.32
1.33

6.52
6.3%
6.09
5.91
5.94
6.24
6.3l

2.21
2.14
2.05
1.93
1.83
1.62
1.55

VeH

1.24
1.2
1.2
1.17
115
1.10
1.07

2.89
2.77
2.62
2.45
2.3
2.22
2.17

L7
1.67
1.57
L.45
1.3
1.16
1.09

PAGE 15

AREA

8238.02
7336.02
6282.12
043,64
4033.02
2585.92
223,75

2753.28
2502.26
2191.25
1785.60
1448.64

877.30

628.22

4433.00
4024.06
3512.61
2661.33
2340.34
1516.81
11941

IK

3877
3148.53
2452.05
1723.68
1233.09

635.34

467.68

154.27
1329.92
1073.55
mx
566.44
292.23
211.58

2673.45
28173
1852.77
1360.05
102046
574.38

434 06



12/85/88

ONS GULLY

11:47:26

START AT §

SUMHARY PRINTOUT TABLE 150

SECN0

3.930
3.930
3.930
3.930
3.930
3.93%
3.9%0

4.0
4.019
4.029
4.029
4.029
4.029
4.009

4.030
4.030
4.030
4.030
4.030
4.030
4.030

4.03%6
4.03%
4.03¢
4.03%
4.036
4.03
4.036

4.057
4.037
4.037
4.0
4.037
4.037
4,037

4144
4.14
4.144
4.144
4.144
4,144
4.144

4740.00
4000.00
3180.00
2260.00
1650.00

B60.00

640.00

4740.00
4000.00
3180.00
2260.00
1650.00

860.00

640.00

4740.00
4000.00
3180.00
2260.00
1650.00

850.00

646.00

4740.00
4000.00
3180.00
2260.00
1650.00

860.00

640.00

4740.00
4000.00
3160.00
2260.00
1650.00

860.00

540.00

4740.00
4000.00
5180.00
2260.00
1650.00

860.90

640.00

CHSEL

23.90
2.9
2.2
21.30
2.7
19.80
19.50

24.14
3.2
2.43
21.45
2.60
19.84
13.52

4.3
8.3
2.8
21.50
20.84
19.85
19.53

4.3
2.3
2.2
21,51
20.84
13.85
19.55

2.2
23.30
2.49
21.49
2.82
19.84
19.53

24.60
23.69
2.83
21.73
20.99
19.91
19.57

DIFHSP

-1 [ll
-.67

-.32

-9
-.82
1.0l
-.67
-9
-.32

=95
-.81
-1.00
-.66

-.32

-9

-1 10
-4
-1.08

DIFWSX

sx BEEsSB8-

[t

[
[=)

ReEikrlk BERlaRR BEBE

o o

SR

DIFKHS

=RBB3B83 bBkBzB3 ZhEBBRE m=obBkRR BamcseER 2EE3B8RREE

TOPKID

3%5.20
363.60
206.680
153.60
14640
136.60
134.50

814.03
468.34
283.03
198.67
159.99
127.5%
126.71

825.48
678.61
291.45
201.84
lo1.38
127.60
126.73

826.%
684,52
272.81
202.54
161.83
127.62
126.76

821.93
563.69
2.2
201.46
l61.04
127.62
126.76

885.67
827.95
775.9%
590.75
282.56
210.25
187.38

XLCH

skBsBBER

570.00
570.00
570.00
570.00
573.00
570.00
570.00

PAGE
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12/05/88

SECNO

4.150
4.158
4.1
4.150
4.150
4.150
4.190

4.156
4.156
4.156
4.15%
4.15%
4.15%
4.15

1240.000
1240.000
1240.000
1240.000
1240.000
1240.000
1240.000

3420.000
3420000
3420.000
3420.000
3420.000
3420.000
3420.000

6200.000
6200.000
6200.000
6200.000
6200.000
6200.000
6200. 000

5140.000
8140.000
8140.000
8140.000
8140.000
8140.000
8140.000

11:47:26

4740.00
4000.00
3180.00
2260.00
1630.00

860.00

640.00

4748.00
4000.00
3180.00
260.00
1650.00

860.00

640.00

4740.00
4000.00
3180.00
2260.00
1650.00

860.00

540.00

4740.00
4000.00
3180.08
2260.00
1650.00

860.00

640.00

4740.00
4000.00
3180.00
2260.00
1650.00

860.00

640.00

4740.00
4000.00
3160.00
2260.00
1650.00

860.00

640.00

CHSEL

24.55
23.63
2.78
21.69
2.9
19.89
19.5

H.72

23.50
2.9
21.81
21.05
1994
19.59

2.9
PR
2.14
2.9
2117
19.99
1%.62

6.2
4.3
23.40
.2
21.36
20.08
19.68

25.83
3.1
24.39
23,5
2.9
21.84
2125

7.5
27.29
2.9
2%6.%
25.86
24.12
3.23

DIFWSP

.00
=91
-8

-1.09
=73
-1.06
-4

.00
-.91
=57

-1.11
-.76
-1
-.35

.00
=91
=%

-1.16
-.81
-1.18
=57

.00
-.%0
-9t

-1.19
.86
-1.28
-.40

.00
-.72
-2
-84
-.5%

-l.16
-.58

.00
~.2

DIFRSX

1.7t
2,18
2.59
2.9%
2.8
2.8
1.98

DIFKHS

.00

00
00
00
00
0d
00
00
L]
00
|
00
00
00
L
0
a0
00
00
00
00
.00
00
00
il
00
00
0o
L
00
0
00
00
0o
00
00
1]
0o
00
0
o0
00

TOPHID

882.51
B24.87
77333
572.04
280.40
216.31
187.71

8%8.10
834.92
782.34
627.36
286.79
212,34
189.48

3%6.90
42,31
436.32
413.00
333.31
215.13
213.16

1140.77
1056.%
977.33
99594
843.01
469.10
402.62

1033.41
950.89
857.32
$48.40
42.37
130.73

79.69

676.70
658,23
635.65
398,84
243.23

40,26

.70

ALCH

30.00
36.00
30.00
30.00
30.00
3.00
3.00

30.00
30.00
30.00
30.00
30.00
30.00
30.00

1500.00
1500.00
1500.00
1500.00
1500.00
1500.08
1500.00

2180.00
2130.00
2180.00
2180.00
2186.00
2186.00
2180.00

2780.00
2780.00
278000
2780.00
2780.00
2780.00
2760.00

1540.00
1946.00
1940.00
1940.00
1948.00
1940.00
1940.00

PAGE
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12/05/88

SECHO

814].000
BI41.000
§141.000
8141.000
8141.000
8141.000
5141.000

8159.000
8159.000
8159.000
8159.000
B15%.000
8159.000
6159.000

8160.000
8160.000
8160000
8160.000
9160.000
8160.000
8160.000

13310.000
13310.000
13310.000
13310.000
13310.000
13310.000
13310.000

15410.000
15410.000
15410.000
13410.000
15410.000
13410.000
15410.000

16560.000
16560000
16560.000
16560.000
16560.000
16560.000
16560.000

11:47:28

4740.00
4000.00
3180.00
2260.00
1650.00

860.00

640.00

4740.00
4600.00
3180.00
2260.00
1650.00

850.00

640.00

4740.00
4000.00
35180.00
2260.00
1650.60

860.00

640.00

3970.00
3350.00
2630.00
1890. 03
1360.00
730.00
540.00

397.9%
3350.00
2650.00
18%0.00
1380.00

730.00

40.00

3970.00
3350.00
2650.00
1690.00
1380.00

730.00

540.00

CHSEL

2.0
27.79
27.42
26.82
8.
24.10
5.2

28.15
7.3
2.5
26.92
26.04
4.4
2.2

2.1
7.4
27.47
2%.90
26.06
4.2
2.9

30.43
30.08
2.62
28.98
20.40
27.01
2%.32

31.07
3.7
30.24
29.62
2.09
28.08
27.62

31.48
3L
30.65
30.05
2.5
28.66
2.2

DIFRSP

RiH
-2
=37
-.60
=51

-1.82
-3

DIFUSX

2.3
2.4
2.15
2.09
2.35
2.81
3.04

1.07
1.3

Al
A4l
Al
A3

.59

DIFKKS

8

00
00
00
00
00
00
00
0
00
00
00
00
00
0
00
00
i
00
0
0
00
00
00
0
00
00
00
00
00
00
00
00
00
0
00
00
00

8888

TGPRID

973.62
84.72
667.45
623.86
259.8

40.24

3.69

1630.37
9.13
673.44
631.08
313.79

40.30
3.73

1018.27
874.15
671.18
629.34
319.02

40.42
38.80

2000.00
2000.00
2000.00
1857.27
1726.27

$36.31

556.53

2200.00
2200.00
2200.00
2200.00
1797.57
1411.48

525.55

1450.00
1430.00
1430.00
1450.00
1456.00
1167.31

630.38

XLH

1.00
1.00
1.00
L0
L0
1.00
1.00

18.00
18.00
18.00
18.00
18.00
18.00
18.00

1.00
1.00
1.00
1.0
1.0
1.00
1.00

5150.00
$150.00
5150.00
5150.00
5150.00
315000
3150.00

2100.00
2106.00
2100.00
2100.00
2100.00
2100.00
2100.00

1150.00
1150.00
1150.00
1156.00
1156.00
1158.00
1150.86

PAGE
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12/05/88

SECNO

19490000
19490.000
194%0.000
19490000
19490000
19496.600
1940000

15491.000
19491600
19491.000
19491.000
19491.000
19491.000
19491.000

19503000
£9509.000
19507.000
19509.000
13509000
19509.500
13509.000

19510.000
13510.000
19510.000
19516000
19510.000
19510.000
19510.000

23230.000
23230.000
23230.000
23238.000
23230.000
23230.000
23230.000

24786000
24730.000
24780.000
24780.000
24780.000
24780000
24780.000

11:47:2¢

g

3970.00
3350.00
2650.00
1890.00
1380.00

730.00

540.00

3970.00
3350.00
2650.00
1890.00
1380.00

730.00

240.00

3970.00
3350.00
2650.00
1896.00
1380.00

730.00

940.00

3970.00
3350.00
2630.00
1890.00
1360.00

736.00

540.00

3970.00
3350.00
2650.00
1890.00
1380.00

730.80

40.00

3970.00
3350.00
2650.00
1896.00
1380.00

730.00

540,00

CHSEL

J2.02
31.68
31.25
30.70
30.24
29.46
29.09

32.02
3l.68
3.25
3.7
30.24
29.46
2.11

32.03
31.69
31.27
.72
30.26
29.49
29.15

52.03
3i.68
31.26
30.71
30.25
23.48
.14

32.69
2.3
1.9
31.46
31.03
3.3
23.98

33.00
32.69
3.3
3179
31.37
30.65
30.34

DIFWSP

A0
-3
=43
-.55
-4
-.78
-.3%

.00
-
~.43
-5

-.39
.51

DIFWSY

REBBBRE EBznbRy

ERZRR

DIFKHS

223tB888 bsaBsiE= Bosssas 2822888 23R8k msR=:=k

TOPHID

2200.00
2200.00
2200.00
1676.38
131031
1725.90
104344

2200.00
2200.00
2200.00
16%0.34
1310.30
1223.65
1053.12

220000
2200.60
2200.00
1712.98
1313.85
1228.68
1113.77

2200.00
2200.00
2200.00
1717.43
1314.48
1228.63
7.1

3l10.62
2654.84
2337.91
2268.33
2160.32
1846.58
1530.08

£00.00
§00.00
800.00
560.00
800.00
9.4
/13.20

XLCH

2930.00
2930.00
2930.00
2930.00
2336.00
2930.00
2930.00

1.00
1.00
1.00
1.08
1.00
1.00
1.00

18.00
18.60
18.00
18.00
18.00
18.00
18.00

1.00
1.00
1.00
1.00
1.00
1.09
1.00

3720.00
5720.00
$720.00
3720.00
3720.00
3720.00
370.00

1550.00
1550.00
1550.00
1550.00
1550.00
1350.00
1550.00
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12/05/%8  11:47:2¢

SECNO g

28230.000  3970.00
26230.000  3350.00
28230.000  2650.00
28230.000  18%0.00
28230.000  1380.00
26236.000  730.00
26230.000  540.00

CWSEL

34.31
33.96
33.5¢
352.94
52.48
31.71
3.3

DIFWSP

00
-3
-.44
=5
-.46
-7
-3

DIFWSX

1.3
1.27
1.21
115
L.12
1.05
1.04

DIFKNS

BEB323BBR

TOPWID

1150.00
1150.00
1150.00
1156.00
1098.57
1000.58

946.45

XLCH

3450.00
3450.00
3450.00
3450.00
3450.00
3436.00
3430.60

PAGE 2L



12/05/88  11:47:96

SUMHARY OF ERRORS AND SPECIAL MOTES

PAGE



12/05/88  11:59:03 PABE 1

THIS RUN EXECUTED 12/05/88  11:59:04

v N
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

PECZ RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,0¢
HODIFICATION - 50,51,52,53,54,55,56
IBM-PC-XT VERSTON

........
111:::-xx---..:..-..----. xxxxxxxxxxxxxxxxxxxxxxxxx




APPENDIX 5

HEC-2 COMPUTER MODEL OF GOLEMAN GULLY
(EXISTING CONDITIONS)




0L/16/89  18:57:05

Kon (45 2

PAGE 1

THIS RUN EXECUTED 01/16/8%  18:57:06
P bRrkdaaaEbRE R R bbbk
HEC2 RELEASE DATED MOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
KODIFICATION - 50,51,52,53,54,55,56
IBM-PC-XT VERSION
Pee s e araaazaaititastsast ettt et it i e e E Ll
FR
T1 HARDIN COUNTY WCID NO. 1 FLOOD STUDY Jop HD-002 DEC &8 M
T2 EXISTING CONDITIONS 100-YEAR FLOOD COMPUTER FILE GOLEX
T3 GOLEMAN GULLY START AT MORMAL DEPTH
JUOICHECK I NINY IDIR SIRT METRIC  HVINS 4 WSEL Fa
0. g. 0. 0. .06I000 .00 .0 0. 21.000 .000
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APPENDIX 7

EXPECTED FLOOD DAMAGE - COON MARSH GULLY
AND LITTLE PINE ISLAND BAYOU




i
+

erT T S mmmmemmmmmmI m I T T T SaRq NS | SSH]) ) SEAUTEE Jo 54100 “IITAST WISaATey 4 SanR) abbep-ida] 7
“|3(1STq TeSTRXHY Aeneg UTpoy o (pue] BUTPN[28a) SIS JO SaN[eA pesTRL ]

(A IS J0 706 10 PAAINTISE SR AMAAS Jo MEA L

L e e e e s
1 ) ™ol o
; _ WB'Es SwiMs e . Wl SONS | WE'ESIS 09414 SWPIRLLL  peA N
. _ e
o wmew swnb WUBI SR 4t 4 T WL Souppsal 7 TRl i S
w4 w7 o't o0 oot 00 YOO IS se'ms svad o8 0RO ®1 TE &K L
e w00 w0 0000 w4 o 0 mop 000 00 TE IR I
[ 6 o owo w0 000 S WU N 2 - R L T . 1
A e e %0 et B0 SE TS SRR e oy w0 X7 T 4 ot
ST w0 moo__fpo oo 1T Cpret e eio__ @0 we. [E NE S -
- ) ] o oo oo 000 018 e st s oo oe @1 9E@ S 9
. o ] ] o o000 Olc wEAs srW o ors wre o mroo 8re ) S X -9
S | SN . U | i om0 60 SSE'OI eI %e'ss_ ew0  Zre a0 sm . #a _9 L _
- T s o @ e mre o0 Ll WD sa'st s wee  sio w0 0 o s A
o ot .o ol 000 WD X vt ws'd s Ao ol g 0E o $ )
o [ (] o0 te w0 (K6 ] [ o0 000 000 £ EE 1
™ o [ ] w0 0 wo (e o ] o Woo e 0 0% a4E ] [ . G
Vo SIS3 poo Anuno) =
o [ ] o us't oSt wT'e A saplRI ¢l el - ,
o ] ] o owg__ 00e 000 _ PR - T A T w0 LK ST é
“l ] o o e oon  wo e o ] o oo 000 00 LB AW ¢ . S
Y el o ® o o0 W00 0 2 s e s 0 gre WO P S 'S . 0,
o N S 06 owo__ f0p 00 w__ 8 L S S L L (' e ] 7
o n B ® o0 . oo 9 2 x 0 o ) oo o0 00 L WX N “
Ve oo ® @ o0 oo w0 g o (3 o WD owo 0w @ 1 =)
= W o .08 o0 00 00 T& o 1} o o0e__ 00000 00°0 b S AL 1
o of (] 8 00 o0 oo e o o (] oo o0 0 [®E T 1 "
v ] o (] w0 oon w0 ve o ] o ¢ o0 W0 sE VK 1 -
R | N S . SN | B o  o® 00 o oo w0 W Ol W N S -
- o o (] oo w00 w0 ok o (3 " e oo w9 VIE &I i -
. o ] o o me W e 8 ] 3 00 Moo e I %W 1 @
o % ® pog o9 oo o 08 @ 0 00 009 00 fE K 1
= o o . @ eoo0 oep  we  TE 0 o ¢ om0 O0wo 0 i S 1 o
- o 8 o wo oo 06D Z . WEMS o4 s W wto 90 S fix 1 -
nd o L oo op  mp W ®  # " w00 g o0 YW WBW 1 ,
A % o @ o000 . W8 I ACa ko wnd Ao .o ®0. LK oW 1 _ _
o & .o o e D00 WD TE 9K BB e'B w0 &0 X0 [N WE 1 A
s o % ord 009 000 I L'TA SRS %Cms_gye  omD ol LW . B 1 ,
- ‘ _ ‘ ‘ ‘ LT s pooig R
A Mol Swwg ammng SRR SMRNS  (199)) (1) fHol Swe amans SIEUD ammng (1) (| I)  (19j)  RwQ  aamiuig  SSappy 186 W P L
i , : - Butpoo]] WM “Butpooyd W3R WOTjRA3 pam .
. aemq poofy oyxy dowq-da  Jo dg  poold abewe] pooyy_ oy deegind  Joidg  pOd @[S pseisl ‘
N T (o] 411 R W) N T ol Js-001 WU BUTIST ) S
s poof4 svej-00T SUOTITPUE) PISOdOLY ) - ) ! e,
IR TWCOOIS0 STL GB6T (1 KDY N - -
! , Q0 WU00T ATIS UM W) .
), TG 000H QIBAA D HOLIVINGND ) :
e e I Teurw AN o e R
R -
{ ( (
1 ! { i i { ¢ i




“PHSH [esTRIRY Lyon

e ammns
"SIRQARNS 1 SSe1) Joj SR jo

49 205 0 PITRATISH S161000_2MMANAS J0 an[eA T
S4203 *11157¢ 0015ATeY Sad $.078] abeREp-1dag 2
4ad (puel BUTPR[323) SBIMONITS JO STRA Pasyelddy -]

py

PR

£

o~
. w0l Q
A ees oo ovad_sews — 069"¥E6'18__ SIS peny \mm_ B
l
s 2 . Y e S wles —— e SpIRAN__ Moy
: o L o e oo @0 TE 9w ST wem o0 ws m1 1R mm £
. B —— ) N Y S TR S S A - o ) N v S - S S
: o o 8 o e 00 K€ WUS 'R A% a0 w0 80 L oo L
. W @M ow'd 0 @ om0 re SR mw s @0 w0 @ . ¥E - xe {
R o S | | B T Sy S e e Omo__we__ sx wm .
o o o o XOT w0 w0 S® S0% WU RS &0 e W0 bR e 9
o o o 0y w00 W0 sE o o o e M0 00 X R 9 .
- B L | Ly N I S W L S T v S . S $ —
. N, o o Qo w0 W0 I e e 'S sio mre oo gx on $
o ® o oo w00 W0 K om'e  weB L% M0 TT0 e BT k- T S
o @ B 000___000__ 00 o e pp O 000 00D __ 0. 2% gm B { _—
o o o o oo e M0 e o o o wo w0 e 0 a4 I
vw ] o o SR S e o6'802"' T8 SIS 4L THo)
. o B0 00 000 00 9@ eSS0 w0 Wi —SrD 9l ey S
o a8 0 o 0 0 W Rk ] o oo e we YK aE $
D o o o WO 0oy w0 Y& el MM M w0 @Y R0 9T sk 6
- BB 8 0000000 yR._ o g5 OB 000 000 9K E —,
e o ot o me e w0 e o o ® 00, 000 W0 . 9K WA 6
) o8 # om0 W we v o ¢ o 0o W0 wo K @ 1
O o . %000 000 M0 R M. o o oo awy L0 SN STy " S S
e o o o w0 we w0 o o 00 D W0 YW ks I
Ve o o o 0o w0 00 o o o W e W rw &K I
el S .y Oy SO S~ SO S S S o0 rr. e D S
B ® o o o e 00 Te o o o 000 WD W00 TH M 1
. o % o 0 owe 00 ze o o o ol I TR S5 Y 5 1
o B B 000 000 wo ¢ o o R S Iy N T s Sy —d
o 6. o woe W0 0 ve o ® o T 000 w0 Y oy 1
- o o o Q0. W0 00 SR W I M W0 w0 e ¢ B0 I
5 " omms S kY o O W00 0000000 %I T 1
. 8 ot LI A B R A T T SE A 1
o o o e wo W0 ve w4 e md om0 om0 om0 vr g e
o BB 00000 00 YR LM R %R @bD MU o S ) S S 1 B
a } _ ) ... %153 pookauyg
ol TR SUEQ_amnns_ sy ammng’ (198} (150 398))_[moL__syeng_ammng — R0 _SMNNS__ (1)) (1 108))_(3))__sewn amns _segpens iy
) ‘ . —  BUpoofy wyes(y Surpooys wopesd3 worjenany fo anpey
H CBROL ey Sempndl  jopdg  popy VeIl mpdempqdn  jowdy  poyy g pasTRd
w_ . (S g g weg) POlJ g Soppus sty | I
o Paod Je3)-05 suolyIpusy pasodalg _ : M
L - M DO 91T a1 71 AIDE 200 "N ot -
5 L, 0U W05 AT oW NG
: L W 000U CUBIA B WIYINO
S L —
( “ (




vy

v

e W[eAMIUS 0 3 30 pIIVIS S0 amaS Jo YA T

. "RmMANAS | SS) doj SRWIBGG jo sdao) 3] ASY0 W)SATES Jad Sidi%e] Dewyicg 7 T
. “PIASTE [osTeiddy dunc) UTp.e 4ad (pUeT GUTPNTINE) SAAMINNS J0 SIN[RA PasTRARY °]
SN
..,: ™1 M .
o ot o ] D0'I0T BKS'OTIS EIT'RIE 06945618 SRl pey o
I o
" S QUM LSS A LUt SUpIsI gl 10 -
i) . 4
[ o o W0 Wt 00 S€ KIS 00T 9B w0 &1 6 m L e
. o o OF_ 000 000D _ 000 S 0. o 8 000 00 00 6K IrE S S
o [ o W0 000 000 TR WCTE WM 6% &0 @10 o0 8k Wl 1
o o ('] W00 0w 000 @ TSt e e @ R0 ®I . 0K XE L
O O W 00D OO0 00O 00 of  ob 6 onD_ 000 W0 ¥x wE_ —
* ot o o Lo R Y- A T T A S L I 9
o ] % o e T W0 e o [ o Mo WD 00 X an 9
ad o 3 o D00 00 W0 8& e @ 0 000 000 w0 X ox 9
'] o o o moe w0 SE o'W @3 M- et @l'e w0 YE oz s
o © o o 00e 000 0 S o ] ® e W0 00 YxR  o% g
I 0 " ot 0000 006D 0B vy  of o o 000 008 000 0®X __ 4H 1 .
ol ] ) ] oW 000 o0 & o 'S ) 000 000 00 0 o1 1 -
[ Sa0153 pooy L)
v o o o A BT BV T EeERTH iRl gl [0
B8 % 00 w0 000 _ 6% WS'SIS__0'8 wSOd_ 20 wio oy YR SUE 6 :
) o ot g w0 00 6@ o o [ 000 0000 0 %I AR 3 f
) o o 000 000 000 &% ae0r mI'M M e0 20 R0 YK & 6
- % ;] N I I Y o 8 000 000 000 Y1 HA 3
" ] ) ) 0w om0 w9 s o o o e 000 00 9K WA 6
). ot o % we M W9 $Z 8 o o e W0 00 ree @I i
Mmoo OB G 000 W00__ 00 YZ 008 ot oD 000 000 S &K N SR
; ot o o o0 0wt w0 £z o ) o ore 000 000 9® T 1 ) r
N o [ Y oo 00 00 ez o [ o o0 W9 000 LK NI 1 ; ‘
®. @ G W00 000 _ @0 %06 068 oo 000 000 QI %l 1
] o [ o0e  owe 00 re o @ o W ¢ 00 T M 1
(] o o e mr W s® o ] o ooe w00 000 ZIE KK 1 :
—— B8 000 000 000 9® W ¢ 08 o0t 00 o0 CR___ M L
o ] o w0 W0 W e o o o o000 00 00 Kl X I :
! % Bowrns 0o o 0000, 0000 - 000 = BB MRS 14 RO WD WD N0 S 4w i "
SV . S T SNy N . | [ YA N B LG DR S I iy S ) ( I
o o ® W e W0 &® (el oss'd WIS eico e &0 9K mE I :
o o o 0o WP 000 R KIS X'4 o' w0 eIt @0 YT R 1 g
e BB O 000 00D 000 6® mSTR KW KW Y0 0RO o0l 9K NE 1 e
‘ ‘ _ , . sumsy poosay
: 180, SIWqUo) amyaun)g  Suequg is:%!:m:i:m..u&r‘gr1mﬁé!..ﬂmsmlaﬁﬁaﬁgmlp 39)) (MW} (1) M) amag  ssappr jesng n PR ]
butpoald wojiesly — BUIpo[ WTIRATY UOTIRA[3 40 anpep
b_ aeweq poaly %] Hmeg-dig  Jo ndxy  poory abeweq poaly Kpej domgday  Jo g pold g pasTeady ‘
[ T o] A i i) POOT3 228} SOTIT) BUTASTIS
X POOT4 Je91-Z SIOF[puC) pasodns ! s
R O 914 6961 01 AN 200-0H "N 0r o e T
, . 00 WAk-62 LTI HSUW N : :
3, : “FAN0 000 @EBIA ) WILYIMK
R e T TOONGIN NGO NEGOM . . N i o L
..‘~
{ { {




-
i
'

TR AMNAYS

- 40 105 18 PAIERTISA SYUANUOD AN JO Ry T
SIS T SR) ]SSP J0 Sd) 1919510 toIsaNE d KRy aberppdi 2

"RIAST [vSTRIGH Ay UIPIeR J98 (pueT BUIPRONa) SIS JO ST pasyesddy T

RS . ..

) meL Coe
R 6 u o SIS 968y ol - _ 045 K618 SupIel Iy pes 2.
. 4. P o
J_., G
S S R O o' e o't sl me o
oA S S L. Y B0 S (
RO w0 om0 ywm s o o w0 owo w0 ok gm B S
: L I T R ¥ e L
: o LR LI N T 0t I T T S R L L
BB W o w0 00 e®_ o o awo_ w0 g3 ww 9
g BoOO® ® w0 w00 g® I WA ol IR0 mra o0 0n g
poo® % w0 w0 w0 e ®  #®  #  mo o0 w00 0m A ?
o Mo % W o0 W0 w0 /@ 8 o 0 awo__wod oy g% o 9
. Moo® % W0 e w0 te s 6. 8 om0 w00 tx e g
B0 % @ w0t w0 g & @ 8w oe w0 r& mm s
B @ B owo__ewel oo _S® o oo w00 o0 /% an 1 ‘
» L T N S S B T .
e S101S3 pooy A1)
e ® o o WSt W il oc6BE' TS SamiSi gl [l "
! o o O 000 000 000 §EZ uCME__Ky'Sh e'®_ e zro LAC T R+ i — b
o P L N T ¢ BT R e 6 =
)l B ® " # w0 owoe oo Y4 w4 @ s om0 wm W T & 6 -
N o i ] 0 0000 000 L ® o 0 00 sﬁllagn}l; S - 6
. .o ® ¥ 000 W0 o9 wa o ] -3 M0 000 W0 FK WX 6
) @ 6o om0 om0 W Ve .o ® 0 o me w00 @ A I .
3, B B W0 w0 W0 S 0 o awo  mw0__ w0 fx g ]
= L R L T S S e e e 1
) @ o o oo WD we %o ® 0 ® Wl Wm0 W0 s® &m 1
e R R @ w0l w0 @0 Tz o % awo oo w0 0% sk 1 o
: I S R wo oz 8 % #  wy me wi FE wn 1 ‘
; @ 4 o w0 W@y W0 f2 6 8 ® @ w0 0o rm x | 1 -
B % ® om0 o 0 vz 08 o o w0 oo om0 ¢ &% I
g w8 % 0 WD w0 s& ® 8 6  ows  wa oo rE g 1
o8 % w0 W W0 Yz WS W% SU# &0 S0 8D FE 4k 1
o % m W00 W0 LR 0 06 w00 mr) w0 yk__ %y I o
= & % 8 w0 mo we sz ®iR wes w8 w0 %0 K0 rr Tz 1
@08 % Wm0 w0 W0 FR . MW WS W W0 w0 30T e 1.
. S S S é.FlsrolL G__ WE'S$ woS WSO8 S0 4T 80 v ook ‘ 1
o . . - T sumsa oo
.| .
ol TSR GRS SUSING RN (9f) (190 39))_Jmol  swew mpns sy s By amnns  sopyaens o yoy
o Surpoaty woriesayy gész WM WAy ey K
- abewq ooy i) dowl-i o o poojy ewg ooy m%)Bowpndy  Jopdy  pold Qs PSRy ‘
b (ST 4]0 Y5y u00g) T POGT] 228)-01 0TI [pung BUTISTiE B
)i PoOT4 R34-QT SIOTIfPuRg pasodalg . fe
y — AL TPCOIMD ATTA 961 ‘a1 At 200-01 "o @ "
’; 000H V-0 ATTS K o) ﬂ
B  FH00 000 EUIMIA 0 WOLLYLAMD
e R T 1 = 1 L S e
=]




T e . W[AImOANS o MG PN QU dmans Jo AL e
RIS | SR) o) SRATGE Jo SAX) “\INS WISA[E Sod A1) sbewepyidag
L "IANSI0 TESTRAN Kjunc UTpIey Jad (pue] BUTPN[313) SIRGAS JO San[eA pasTeid ]

! S

%10
WS 398 Ke'm 069" 1618 SURISDI Y pes

nge 5

i B BT : oL _Supisalel (o

=3

e 00 600 re o't auot saxord  seco 810 B°0 ¢l 41

RBA la
'R ;a -3

. W00 __OW0_ w0 k@ W 0 o w0d__owd oo fmowa
£ e w0 00 T®  IR® 'S weW @m0 wro w0 YN i
W e 00 TR R s 3t M0 ezt T v me
. DO 000_ 000 | 6% 06 e o Moo 000 w0 6K wx

000 00 W00 FR twa 'R S'® MUY TR0 o %

IND NS D NG P e (P

RRIRKR

ARRRINBIAINKR
RARIAIRIK

f Y T T o o W0 MW W K ax -
e o 000___ o0 000 s @ of o _ oo 0000 008 9m @H e
5 o wo e w0 rg o o [ L Y T N T e 5
i o e W0 W0 £k 8 o8 o wo e 00 0F A g
e e OO0 MR 00_ W0 t®_ o e o000 w00 00 SR gw S
I o o W we oo  rg o o o w0 W0 00 &% 4 1
pAl Sa1e3s3 pooy Ljieng
o ot o o as'm me' . m - 06 e T . SOEpIRI g (o0
1
! o O O 000 00000 BZ _ %CIS__SIM_ KI'®__pra_ e spg S b
e T o ¢ me w0 gz o o o wo o0 el ax 6 ) 2
D o o o L T - S S ® 0 00 wo e e 6 . ‘ ,
b o o o Mo o w0 gz o ot @ T T o 6 - 5
of 8 o W  we. w0 ez o o u I I R S T §
_ o o 8 w0 0 w0 ve o o o WO 0we W TE @ T .
B B0 W00 000 w0 S® o 8w oo o . D2 S Ty R S
I TN 3 w0 me W yw o % o mo W 00 rw I I -
R o o o0 o0 o o o WY 00 00 bE I 1 ‘.
OB 8 W0 W0 002 8 % o awe mo mo eE e 1 -
® 8  ® owo o0 w0 gz o o o 000 00 000 0 06l 1
ot o ot we o 00z o ot o W0 0e 00 T 1 I
e B WO 00O WO 000 vE o6 o g 0000 . 000, _ 000___ 2L &8 S SR
a8 ol B 0D 000 00 S8 o o 00 000 00 K wa 1 ;
e S . L L L T B SO 1 R e e o T o
el St L S | S I, SV N S A W00 00 £ %MW e
o 0000 0000 we ¥/ ar'sy o' ' ez Lidk} 8o ¢ 3K 1
o
o

g.eg.ca.a e.h WS ' v oD S0 &0 ¥ e H
e D000 000D _ 000 82 TSRS 1 ] R S 4 B X 1

i
|
i
t
|
;
i
|

| . ) e o _ Smpgg T
T RS, S S s ()N e s amns | svm_smans _(wi) (v )_gei)ow smmassepm o m e A
A — P[] W — : BupoOli WhewTy WRERT joane d
J! o aowey poaty L)R4 GGewl-cN  jo g ooy abewey] pooy 4 %] BRGNS Jo PN poofy qeIg 7 pasTexkdy :
T T T T o e ) T 1 e i supsia .
POOT4 M4} SUoT1puny pasodyy o : 3
. N WSS 61T AT 200 N -

Lo T T T T e . S0U WIS ATYS Ko om o
) ‘ © IO 000H G300 20 NLIVINGD

Ere e e 10N 00 LINO NTGOW e S . I

“ )




e _oMw amimns Jo 1 18 piewysa sy axgonns o anpes ¢

o SBMAAS | SKY oj SEUIG J0 5409 1310570 WNSa8]ey ko Sioyor sbesenindy 2
B RASTE [PSTRAdY Aqunn) STpm) Jad (pUR] BUTP[1a) SAIANNS Jo SITE pasTRIKY
e T e e e — .. . I
1. 701 ,M
0 ,ﬁ _ N . R srms Tves _ 069"¥5" 1$ Sl pen =
YE. e
T T S S Y _RUMS e - WRs swsan mel
, o © o Qo W we PR W't S a'd et 20 m e X {
et/ R S Y I . R LA MO w00 w0 w0 gw. x| _
, o o ] LU ) R o o Wm0 W & 0K L
o o ot we e 00 TE 'm0 eve  swo e g me L
B . N VI B Y O 00 omo_ om0 o v 9x | I —
» ® ot o o0 w0 00 ew o o o o W  ®We 0% s 9
o L we w0 we eR o " o o w0 Wt 6% ax 9
e O 8 B8 ome - 000 _ 000 [®_ 08 ob ot D00 o0 __ 00 &0 Ew -
o o o e oWt woe g o o o we 6000 60tk g 5
> o o o 0o el We R o o o 0o 0P W0 i g §
- % 6. n WO0__ 000 00 S8 m e o8 mgp — e o0g _pE gax 1
L o ® [ wo W we g @ o o 000 0 000 e o 1
e SnTIS3 pooy L)
g " ® o o o o o . SABOE'TS sl Mol
o " B % ow0_ moo__ wp fo. ®__®w  ® oo wpe w0 g iri P
2 [ o o 00 w00 w0 er o o o 00 000 W0 v ‘ e
Yo o o o w0 w0 w6 gz o ot % oo 000 00 Y &K 6 .
f MU S SN S Q00__@00__ 00 ¥R . o oo o9 o 0o YE_ x § . :
o o o owe . mos w0 ez o ] o om0 W y® § ;
b o o B 000 0 00 re o ot © 00 W W0 R R 1 ;
T . TN Y SE 0 % o 0000 _ 00 vg  &m . _ :
= _ o o o o0 W0 ©0 I’ of o o Wy W0 we & mK 1 :
Yo © o o wee e 80 (% o8 ] o8 W0 Wt W0 YR ¥k 1 .
e BB W o0 w0000 Tz o o o G000 WO D e % .
) % o ® om0 e we oz ® ] o 00 Wt W00 6 KK I ,
h ot [ o o o we f7 o [ " 00 are W0 re eI I
B B % 000 w000 rz O B 000 om0 009 S g S
" ® o o wr's w0 W sk o o o o0, o0 0000 vl st 1 ”
, o o o W0 00 W Yz o © # we  we w0 yX s t
.,,.rlf!ialfﬁf..3l',§___ir§wolss..=li‘EJ!affl ®__ 8 ovo .m0 000 o x| B S
¥ S 8 o 000 00 e gz o o [ s W00 W y®  m I
o ® o o oo 0 W0 eR 8 o o o0 00 W0 YE N 1 . :
—— o o o 000 OG0 g& 0 @ g W00 w0 y® e R | . e
" _ S53 poomauyy "
‘ %0 S SRS S e (i) (19 99)_ jmo s _amans sy SMMAS () (W) () s emong  sapy ans g Let]
: T BUTpOOT " wTiRad Wty o ‘
! omq oy K] dese-nd  Jo idg  pooyy a6eweq poory MR GRS jopdn  poly  erg pasTeidy "
e (SqUman0. du] ATTT8 sy uoag) PoOTd Je9)-2 suo37pung G151
J | POOTd 033 SWFISpU) pasody ~
i _ S - N TPCZHO STTS 06T 4T AIne 00 "om pr _
g 000 W2 ATINS HEYW 00O
D " IO 000H GU3A 0 NLIYIGED
S e UL TV T e
.‘
{ { (




"anfer AMINNS JO 20C 10 PATERIISI STUIIUGI AMINNS o anjep ¢

'53MINNS 1 S5 Joj SIBAUIGUF J0 sdaog '3
“DLASIG [esiRlddy A3unoy ulpaey sad {pue] BuIph{axa) samaniis jo san[ea pastesddy '

141510 UDISIATEY Jad $.1093ey abewep. ydag 7

- - el T e T T T R TIPINS) Samonas jo sanjen pasteiddy M
SR U T e LSE°OTT'TS BEX'INs g19'sst ] L 0292 QP19 [0y
[ KE'ST LIS A W0 BmID el e b ST R A T > I £ %02 % r~
o o o & 000 Wt W LA ) 08 00 000 000 e X4 Y] )
, I D . I X L R L X B X S ¥ e TRTTRe
) BLTE oSt et w0 w10 g ez BLTIE 0t ' W0 WD W &4 W rd &
SN, 1 S 5 S - T R O B S reg A T o T (o T 7 o T T &4 % e ¥/
o O N A R o e T T T g TWONTT00 YR T W I
o o o 00060 w00 00D 092 BIO'CSES 'O smerd mIce w10 w0 & (4 4 9
——— B d o _0 we 0w SS'TIS mE'TS 69t oD oo fotg e o ¥)
[ o [ Y 00T 00 T TR R A [ 4 I U 'R R { A
o o ot w0 e 0 A Qe R o W wre 9 e BR a
e BB ® o0 oD __wg e 10/ o0 e e R vy A %% |
= o8 i o 0000 000 oo'd CRTT et S IR S - B/ B - A Ve T,
. o o o 000 w0 wo 'R oI e o' %k0 a0 wl 4 90°% {
. S S S 6'0 9 mCTS W0 WP 90 % 08 £1
. % 0f B T TR N Al U e WO TR WY R TR Ty [ 4 S —
N 0% o o e e e 9 8IS0 st W0 w0 B A we a
. e BB o0 we_ o SSd W 8s'M w0 e WY & IS a .

o 4 T 0 T @0 oW I R T X A 1] 4 Fi3 (g a T
K o o 0 0000 000 030 0% o /g v B T - X T 2 B £R we a e
——— B ® 8 w0 o _W5 0w ST KI'0IS BT W0 it @0 e 74 2 -
o of of AN U 1 R " | ST 1 O WOTTTHIT T ®e T8 WE I —
o of o o 000 e o R wCut w0 e e @z TR 0 9 :

. o o 04 000 e 6 0% Q0% BWE o' eice 410 ag ' ew 9
"] o o o X0 00T 0T TR TR R IR T e T T A A I
3 o ® o8 000 000 000 0% W98 I WS 90 s % re (e g ‘
S I o We  me 00 0% Sov'sst e MOl S0 R0 XT sw ww §
- I A S S LA X Y| R (A Yo v S 0 ST T MR KT & o [
y e o ® ] 000 000 0 R L' e w1l oo w0 ot e 2R 5
i 8 B 0000 00D g 0% SIISE TR SN slD sxe /It £ IR g
- [ N I A X B/ R L W BT A S\ B i ™ " TR T wR I
I 04 ot 0t 0000 000 000 g UUO% 9IS BISed SS90 SR K e %9z $ .
o LB 8 ® w0 o oo A o 0 o wore o0 0070 A e §
i of W00 T W00 TN e szt [ A R ) O S T
- ] % 0% 0000 000 w0 R SB'%E oo 0'et wye sz0 ol e 00°32 g R
S S SN 1} 0000 0070 0% US'W  RI'BH 0@ sen s - g4 g
B o o B S (i L R T Y Bt 7 B I 77 2 857 e wnT .
o i o 00 00 00D 092 TS RS 'S K90 0@ 02 ¥ (A4 § X
o ] % 000 w0 wo re YOS %' et w0 @l e e 4 g _
[ A o8 o0 W0 w00 [ A R ] w0 4 e ST,
. o ] o ore w0 Mg 0% 0f 0$ o e 0% 0 e o § ,
. 0 o [ 0o o ¢ 0% 0 o o U e é $
S S A S L D B A S S T W W TR R YT
iy ot o o 0060 000 000 09 191 a6 W' W0 o 9 e e $
LR ST =M BIeD 410 wo 'R ey R I R R o I ) U BT S 4 ] fn
FEUR o s B 17 S 1§ [0N] e LTRSS oy I & 0w v T
I3 o o o oo w0 ¢ <) ot o 0 11 1 ) 8 i £
190] THimey smais g AMONAS (385] {15 T3] TROT Sy .uﬁ%ﬁjﬁaﬂawﬂjﬁu!ﬂg% qmjjaggajﬁ.[xéﬁ T
D bUTPOOTS  UoTIRAZ3 Bulpoory WOTIRA[Y LoTIeMaT3 40 anre B
a6eweg poor4 ) doweg-pda) o uday  pooyy eweg pool4 34 afeweg-nda)  jo pdag  pooyy 18 pasteaddy
) (A7 Suowsa] Buoly S30oean0ide] 3aka7 pR S)URRRAOLGR] A[[PS YRy Loog) PooTd Jeaj-goT suotiTpuoy GurisTg
N PooT{ 23007 SUOTIIPU) pasadaly )
e ORI 1T T A R O G e g
K Q004 HYR-00T NOAYS GWYST NTd TN r

™

"7 @I 0 HOLLYIING
QI ALH00O NIGYW




01/16/89  19:02:35 PAGE )

THIS RUN EXECUTED C1/16/59  19:02:34

ii%i+4¥¥i%!4¥¥%¥4¥F%*!*J%#&%l!%!i%%%*!444%414#{***
HECZ RELEASE DATED NOV 76 UPDATED MAY 1934
ERROR CORR - 01,02,03,84,05,06
HODIF ICATION - 30,51,52,53,54, 55,56
IBM-PC-XT VERSION

i‘;’zxxlxxxxxx::xxxlxlxxlixlxl!x511:111:*;(*;!;***




APPENDIX 6

HEC-2 COMPUTER MODEL OF COON MARSH GULLY AND
COON MARSH GULLY DIVERSION DITCH (30’ BW, 3:1 SS)
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2,700

000

.300
060
060

1321000
1600.000
1500.006

.000

.00
1.000
000

200.000
29,600
30,100

000

.00
1.000

200.000
1700.000
2000.000

800

.00
1.006

200.000
29.500
30.500

000



U138 17:16:50

PAGE
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THIS SUN EXECUTED 01/13/89  17:18.53

*i-‘r%auﬂ!H-n.rHMJM-MHHMJ\HH&MMH-FH*HH
HEC2 RELEASE DATED MOV 76 UPDATED MAY 1964
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 30,51,52,53,54,55, 56
IBM-PC-XT VERSION

ﬁﬁéxu".;"",..",u......H,"”;Mm***m*

T1 HARDIN COUNTY KCID MD. 1 FLOOD STUDY J0B HD-002  JAN 1989 I

T2 S0-YEAR FLOOD W/ CHIMP & HEW BRIDGES 4 PW BLVD & BRY  COMPUTER FILE DDBW39

TS COON MARSH GULLY & DIVERSIGN DITCH W/ SOBW & 3:155  START @ LPIS 30-YR WS

JIOICHEGK I NINV IDIR STRT MEIRIC  HVINS @ WSEL
0. 7. 0. 0. .000000 40 R 0. 26.600

J2ONPROF IPLOT  PREVS  wSECY XSECH RN ALLZG TBW CHNIM

2.000 000 -1.000 .00 000 000 L0000 3000 009

2]

.000

TTRACE

.000



OL/13/8%  17:16:50

THIS RUN EXECUTED 01/13/47

HEC2 RELEASE DATED NOV 76 UPDATED HAY 1984
ERROR CORR - 01,02,03, 04,05, 06
HODIFICATION - 50,51,52,53,58,55, 56
IBPI-PC XT VERSIOM

T1 HARDIN COUNTY WCID NO. ! FLOOD STUDY J0B HD-002  JAN 1989 MM
12 25-YEAR FLOOD W/ CHIMP & NEW BRIDGES € PHBLYD & BRN  CONPUTER FILE DDBY3O
13 COON MARSH GULLY & DIVERSION DITCH W/ 30'8W & 3:1 95 START 4 LPTB 25-1R U5
JIOTCHECK  INg NINy IDIR STRT METRIC  WViNS g WSEL Fq
0. b. 0. 0. .000009 .00 0 0. 25.500 .000
J2 WPROF IPLOT  PREVS  ysrov ISECH PN ALLDC 1M CHNIM ITRACE

3.000 800 -1.000 000 000 000 000 2000 .000 .00o

PAGE

17:19:20



01378

17:16:50

HEC" RELEASE DATED NGV 76 UPDATED MA‘! 1984
ERROR CORR - 01,02,03,04,05,00

HODIFICATION - 50,51,52,53,54,53,56
IBH- PC-XT VERSION

MOTE- ASTERISK (¥) AT LEFT OF CROSS-SECTION NUMBER TNDICATES MESSAGE IN SUMMARY OF ERRORS LIST

MARSH GULLY & DIVERSION

SUMMARY PRINTOUT

SECHD ]
000 1100.09
000 56
g0 770.00
000 560.00
790.000  1106.00
780.000  %0.00
730.000  750.00
750.000  560.00
3250.000  1100.00
3250.000  %60.00
3250.000  7%0.00
3250.000  560.00
4300.000 1100.00
4800.000  %60.00
400000 75000
4200.000  560.00
13540.000 1100.00
13840.000  940.00
13840.000  790.00
13640.000  560.00
13841000 1100.00
13541000 960.00
13341.000  790.00
13041.000  560.00
13979.000 110066
13679.000 96000
13375.000  7%0.00

13875.000

560.60

ALBEL

.50
.50
22.50
».9

0.2
30.20
30.20
30.20

23.70
28.70
28.70
.70

52.70
2.7
32.70
52.70

J0.82
30.82
.2
.82

30.82
.62
30.582

J0.52
30.82
.82
.82

RBEL

.9
2.9
2.9
7.0

")n 60
28.60
.60
28.60

CWSEL

27.50
2.60
25.38
24.90

27.63
26.75
25.67
.18

.38
2.9
26.5
5.1

8.7
8.2
27.43
26.23

.07
28.38

7.5

26.35

n.w
28.38
27.53
26.35

29.07
2.3
2.4

26.36

cesR BeBE =sBR BBEE BEES

CRIWS

2888

BB8SB

e

7.5
2%.64
25.54
24.04

27.65
2.680
5.7
4.23

28.%7
21.57
26.52

N5

2.0
28.40
27.53
2.33

.18
8.49
27.64
26.45

@18
8.49
27.64
26.45

.19
8.5
27.65
26.46

i

Al
AL
.18

At
At
Al
10

Al
Al
A1
A8

Al
A
Al
0

PAEE &

THIS RUN EXECUTED O1/13/87

AL

Ba88

14

A7
19
Ry
76
&
1.60

.82
RN
1.69

Al
A2

Rl
R
.0t
i

(LSS

sgek ss3B 38388

10K%5

5.504
b.22

6.7
7.9

5.8t
6.39
7.14
8.03

8t
L
1.0
112

33
A
1.02
1.15

17:20:14

(CHSL  SECNO

zR8S
&

730.00
730.00
730.00
780.00

5% 8 5

3250.00
3250.60
3250.00
3250.00

BEER

50 480000
.50 4800.00
0 4200.00
.90 4800.00

.50 13840.00
.50 13840.00
.90 13840.00
.90 13840.00

.90 13241.00
.50 13841.80
.90 13841.00
.50 13641.00

90 1387900
.20 13679.00
.30 13879.00
.50 13879.00



013 17:14:30 PAGE %

SECHD & HBEL RBEL CWSEL  CRIWS 6 H H 0LOSS  10K¥S  KeCHSL  SECNO
1330.000 11000 3.2 305 .07 £ B A 0 .00 5.9 .50 13380.00
13830.000  %0.00 0.8 3105 2639 8 2630 At .00 00 6.46 50 153660.00
1320.000 79000 0.8 305 2. 00 M At .00 .00 7.23 50 13330.00
13880.000  50.00 0.2 305 26.36 B0 2646 10 00 .08 8.16 .50 13060.00
14930000 1100.00 2.9 L4l 2.6 8 A7 A .28 .00 2.18 .40 14930.60
14930.000  %60.00 8% L& 203 £ BN 10 .83 .00 5.67 .40 14930.00
14930.000  7%0.00 24 L4 BA R I A6 .89 .60 6.06 .40 14330.00
14930.000  560.00 2.4 34l 2713 g0 Za .04 75 .00 6.32 .40 14935.00
16016.000 1100.00 297 277 0.8 8 XY .03 .0 .08 4.15 .40 16010.00
16010.000  %0.00 5.7 W7 B.8t Rt 1N .05 .96 .0 4.83 .40 16010.600
16010.000 7%0.00 2.9 877 &d 00 2.5 03 .62 05 5.37 .40 16010.00
16010000 56060 297wy W7 B 07 .63 .20 5.45 .40 16010.00
17930.000 470.00 255 A0 0.8 Q000 0.8 05 .bl 0 2.32 .40 17930.00
17930.000  760.00 29.55 2.0 30.% 000 04 0 7l 0 2.74 .40 17930.00
17930.000 £3.0 2.5 »20 B 00 27 05 RLt .co 3.7 .40 17930.00
17930.000 45000 29585 .20 3.3 £ B 05 B .60 3.32 .40 17930.00
19530.000 #7000 3.3 36 3L 000 5133 .04 A5 01 3.42 .40 13530.00
19530.000 760.00 3123 3LlE 30.8 £ 09 i .49 .00 3.52 .40 19530.00
19530.000 630.00 3.3 36 0.4 00 0.3 .06 53 00 3.51 .40 19530.00
19530.000 450.00 323 L6 Y £ 2922 05 ) i1 3.53 .40 153530.00
19855.000 #76.00 L2 3L23 L3 00 5L .06 Al 00 3.36 .40 15855.00
19855.000 760,00 3124 3L 30.% & 3Ll R A1 00 3.50 A0 1%9855.00
19855.000 £30.00 3124 L3 3036 S B 06 A1 .00 3.55 .40 1985500
19°85.000  450.00 L4 3LZ3 9.2 ;o B 05 12 .00 3.53 A0 15395.00
19856.000 #70.00  31.24 3123 3140 .00 i .04 .00 01 .36 .40 15336.00
19856.000 740.00 3124 33 0Y 000 303 .05 B 00 A5 .40 19856.00
156,000 630,00 3L 3L 0.3 g0 3041 .06 .00 .00 49 .40 19856.00
198%.000 45000 LW 3.3 9D b 20U .05 .00 .00 .38 .40 19256.00
19894.000 87000 3t.24 L4 3l G LA .03 2 i i .26 .40 198%4.00
19694.000  760.00 3t.24 3124 3L18 £ L2 .04 19 .00 3 .AD 198%4.00
19594.000 63000 3t.24 A N .00 30.53 .05 i .68 .46 .40 19894 00
19894.000 450.00 3.2 LA 9.0 g0 534 .05 . .00 .l .40 19694.00
19995.000  870.00  3L.24 LA 3L 000 3L .05 00 .01 2.59 .40 19875.00
19995.000 76000 3124 3L SLY 0 3L 05 00 0 3.01 .40 15695.00
19995.000  430.00 3L L# 3. A0 3053 09 L] .00 3.32 A0 19895.00
19995.000 450.00 3.4 3LA BB 000 9 05 0 .00 3.60 .40 1769500
20660000  £30.00 2.0 ¥ RA J R 0% .52 .00 3.73 2.73 21660.00
21660.000 560.00 29.50 270 38 00 e 02 A .00 5.09 2.78 21660.00
20660000  470.00 2.0 270 L3 L0 3B 03 a2 .00 3.89 2.78 21660.90
21660.000 340.00 ¥ 270 0.2 NI H.eb .09 1.25 1 3.3 2.78 21660.00




01/13/97

M e

SECND

21860.000
21640.000
21860.000
21660.000

21961.000
21861.000
21861.000
21861.000

21941.000
21941.000
21941.000
21941.000

21942.000

- 21942.000

21942.000
21942.000

22142.000
22142.000
22142 000
22142.000

17:16:50

630.00
560.00
470.00
340.00

630.00
560.00
470.00
340.00

630.00
30.00
470.00
340.00

630.00
560.00
470.00
340.00

630.00
560.00
470.00
345.08

XLBEL

.50
9.5
3.9
9.5

28.70
28.70
8.7
28.70

28.70
2.70
28.70
28.70

2.70
28.70
28.70
28.70

2.5
29.50
29.50
29.590

RBEL

29.43
29.45
29.43
79.43

2.70
28.70
8.7
28.70

2.7
78.70
2.7
2.70

.70
28.70
28.70
28.70

.70
29.70
.70
29.70

52.09
31.78
31.42
3113

3.30
3.3t
3.8l
31.20

33.93
33.48
3.9
52.37

3.59
3.4
33.88
32.62

33.81
33.96
33.69
k.Y

1

3.5
32.23
3l.ez
31.59

33.86
33.43
5.3
52.48

33.58
3.5
35.88
32.96

33.59
3.4
3.8
33.02
3361
33.5%
33.89
5.17

.48
A4
.40
27

.16
A2
1.57
1.8

.01
59

.40

ER=R-R

W

.13
.23
5
J4

nEkR sERs RBRRR BRSB

{6055

A3
13
Al
09

Riy)
10
.59
.3

.03
02
A7
.21

cRBE ®|BES

PAZE 1D

10K¥5

43.48
47.42
51.30
39.55

2.0
16.64
66.79
62.13

6.23
6.30
.86
2.8
1.04
.36
45
47.41

7
B

7
.40
42

KeCHSL  SECNO

.00 21860.00
.00 21860.00
.0 21860.00
.00 2180.00

.00 21861.00
.00 ?21861.00
.00 21841.00
.00 21861.00

00 21941.00
.00 21941.00
.00 21%41.00
.00 21941.00

.00 21942.00
.00 21942.00
.00 21%42.00
.00 21942.00

.00 2142.00
00 2142.00
.0 2142.00
00 22142.00




o

01/13/87

MARSH GULLY & DIVERSICN

17:16:50

SUMHARY PRINTOUT

SECNO

.000
.000
.600
.000

780.000
780.000
750.900
760.000

3250.000
3250.600
3250.600
3250.000

4500.000
4800.000
4500.000
4800.060

13340.000
13540.060
13346660
13640.000

13841.000
13841.000
13541.000
13641.000

1367%.000
13879.000
13879.000
13879.000

13630. 000
13880.008
13820000
13680.000

14730.000
14530.000
14330.000
14930.000

ALEH

8888

780.00
750.00
780.90
760.00

2470.00
2470.00
2470.00
2470.00

1550.00
1550.08
1550.00
1550.00

150.00
150.00
136.00
150.60

1.09
.00
1.00
1.0

38.00
36.00
3.00
38.00

1.60
1.00
1.00
1.0g

1050.00
1050.60
105000
1050.00

ELHIN

16.90
16.90
16.%0
l6.90

17.60
17.60
17.60
17.60

13.82
19.52
13.82
15.82

212
A2
21.22
2.2

21.35
2135
2133
21.3

21.35
21.35
2L.35
21.35

21.3%
.59
2139
21.3%

2.3
2139
2037

21.59

2.8
21.81
21.81
2.8

CHSEL

27.30
2%.60
5.9
24.00

27.63
26.75
.67
.18

28.28
27.49
2631
5.1

BH
28.29
27.43
26.23

29.07
28.38
27.53
26.35

.07
20.38
27.53
26.35

.07
28.39
27.54
2.3

.07
28.39
27.54
2.3

29.66
25.03
8.2
27.13

T0PWID

93.60
8.20
81.60
72.60

90.14
84,84
73.34
69.42

128.48
75.97
70.18
5198

76.59
72.41
67.24
€0.07

76.24
72.12
67.02
59.%

76.29
72.16
67.06
59.9

76.12
72.00
66.%0
59.83

76.11
71.99
£6.90
99.82

18/.97
82.91
63.62
81,91

BH

30.00
.00
30.00
36.00

30.00
30.00
0.0
30.00

30.08

- 30.00

30.00
30.00

30.00
30.00
30.60
30.00

30.00
30.00
30.00
30.00

30.00
30.00
30.00
36.00

30.00
30.00
3.00
30.00

30.00
30.00
30.06
30.00

30.00
36.00
30.00
.00

VEXR

2288

14.69
14,69
14.89
14.69

33.53
3.8
39.53
39.53

27.04
7.04
27.04
27.04

2.6
2.66
2.66
2.66

0t
.01
.01
.0t

RV
.52
.32

)

.0t
.01
0t
R

13.49
13.49
13.49
13.49

YEXT

al.26
8.2
81.26
1.2

ANV
83.92
8.2

53.94
83.94
.94
33.9%

94.46
.46
3446
B4.46

W47
8d.47
84.47
.47

9.5

97.%6
97.%
97.96

AREA

635.08
513.27
473,88
364.23

602.06
924.86
436.38
326.%9

47211
405.97
334.49
245.10

413.79
361.92
301.74
.0

409.43
358.47
29.33
224,49

409.%9
358.90
293.75
224,86

407.84
35.98
297.93
223.26

407.78
356.92
297.93
223.21

445,12
376.51
317.41
244 .41

VCH

1.68
1.67
1.69
1.54

1.83
1.83
1.81
1.71

2.33
2.3
2.3
2.28

2.68
2.65
2.62

2.48

2.69
2.68
2.64
2.49

2.68
2.67
2.64
2.49

2.70
2.69
2.69
2.51

2.7
2.6%
2.63
2.51

2.81
2.7
2.49
.29

PGt 11
KO IORNCH
60.06 40.00
60.00  40.00
§0.06  40.00
60.00  40.60
60.00  40.00
60.00  40.00
0.00 4000
60.00  40.00
40.00  40.00
60.00  40.00
.00 40.00
80.00  40.00
§0.00  40.00
£0.00  40.00
H0.00  40.00
60.00  40.00
120.00  40.00
120.00  40.00
120.00 40,00
120.00  40.00
1500  15.00
15.00  15.00
15,00 15.00
15.00  15.00
15.00  15.00
1500 15.00
15.00 18.00
1500 15.00
120.08 40.00
12000  40.00
120,00 40.00
12008 40.00
12000 4.0
120.00  40.00
120.00  40.00
120.00  40.00

KEXNR

60.00
60.00
60.00
£0.00

60.00
60.00
60.00
60.00

80.00
60.00
£0.00
£0.90

£0.00
60.00
#6.00
60.00

120.00
120.00
126.00
120.00

15.00
15.00
15.60
15.00

15.80
15.00
15.00
15.00

120.00
120.00
120.00
12060

120.00
120.00
120.00
120.00




01/13/8

e e M e

SECHD

16610.000
16010.000
16018.000
166406.600

17930.000
17930.000
17730.000
17930.000

19530.000
19530.600
19330.000
19530.000

19855.000
19435.000
19355.000
19855.000

12356000
19836.000
19456000
1985.000

13334.000
19894000
19574000
15694.000

19895.000
19895.000
19395.000
198%5.000

21660.060
21660.000
21660.000
21660.500

21860.000
21860600
21860.000
21860.000

21861.000
21861.000
21861.000
21861.000

17:16:%0

#LCH

1080.00
1080.00
1066.00
1680.00

1920.00
1920.00
1920.00
1520.00

1600.60
1600.90
1600.00
1600.90

325.00
325.08
325.00
525.08

1.00
1.9
1.0
1.00

33.00
38.00
3.00
35.00

1.00
1.G0
1.00
1.00

1765.00
1765.00
1765.00
1765.00

200.00
200.00
200.00
200.00

1.00
1.00
1.00
1.00

ELHIN

2.2
2.4
2.24
2.4

25.01
23.01
2.0
23.01

23.65
23.63
23.65
23.65

3.7
23.78
%57
.78

3.7
23.78
PR
PAN

23.73
23.79
23.79
3.7

23.90
23.80
3.5
23.80

2.70
28.70
.70
28.70

8.7
.70
2.70
26.70

8.7
28.70
2.0
2.0

CWSEL

30.13
2.6
8.97
2.7

30.83
30.36
B
28.63

31.27
36.85
0.24
29.17

51.38
30.%8
30.36
9.9

31.40
30.97
30.38
20.29

Jl.88
31.18
36.47
2.2

.67
3.1
30.47
29.289

2.3
3185
3.3
3.52

32.09
31.78
3l.42
31.13

3.3
3.31
sl
3.2

TOPHID

434.36
343.70
72.70
63.18

876.82
12.53
272.04

63.71

463.07
360.55
112.44

53.15

497.19
396.20
125.59

63.04

366.50
398.5/
124.22

63.06

56612
44461
135.91

£2.99

36.12
444,81
135.91

62.9

600.00
969.63
524.62
454,86

4.58
34.58
34.58
3.8

600.00
600.00
566.65
514.0

BH

30.00
30.00
30.00
30.00

3.00
30.00
.00
30.00

30.00
30.00
30.00
30.09

50.00
36.00
.00
30.00

30.00
30.00
30.00
30.90

30.00
0.0
30.00
3.0

30.00
3.00
30.00
30.00

.00
30.00
35.00
30.00

30.00
30.00
30.00
30.00

.01
0l
.01
.01

VEXR

12.13
12.13
12.13
12.13

18.38
18.38
13.33
18.38

16.47
16.49
16.47
16.49

3.81
3.8

5.4l
3.81

il
.01
R\
0

.44
R
.44
A4

.01
.0
il
.0t

10.58
10.58
10.58
10.58

.07
RiY)
.07
.07

.07
0
.07
.07

VEXT

110,09
110.09
116.69
110.09

123.47
128.47
128.47
128.47

144.95
144.95
144.95
144.95

143.78
148.76
14878
143.76

148.78
148.78
143.78
142.78

143.21
149.21
143.21
149.2

149.23
143.%3
149.23
143.23

159.4l
159.81
159.81
159.81

153.87
159.87
159.97
159.97

159.87
155.87
15%.37
159.97

AREA

746.18
517.84
330.90
257.62

1058.79
673.43
361.05
263.21

635.59
462.03
534.42
257.31

676.45
493.51
3B.25
236.16

£93.47
496.28
333.00
256.41

844.59
586.57
383.2
295.65

44,57
586.55
353.18
255.62

1215.40
994.4%
708.40
31133

115.59
104.93
32.26
2.13

223.8
8.4
46.67
3.52

VCH

2.40
2.44
2.59
2.17

1.84
1.89
1.87
171

2.06
2.01
1.92
1.75

2.04
2.01
1.93
1.76

L9
1.91
1.32
176

1.36
1.74
1.87
1.76

1.8
1.89
1.3
1.76

1.62
1.75
2.04
3.10

5.45
5.34
5.07
4.14

4.16
3.62
10.07
9.06

PABE 12

KegL

120.00
120.00
120.00
120.00

120.00
120.00
120.00
120.00

120.00
120.00
126.00
120.00

120.00

120.06-

120.60
120.00

15.00
15.00
15.00
15.00

15.00
15.00
15.00
15.00

120.00
120.00
120.00
120.00

120.80
120.00
120.00
120.00

120.00
120.00
120.00
120.00

15.00
15.00
15.00
15.00

FH(EH

40.00
40.00
40.00
40.00

40.00
40.00
40.00
40.00

40.08
40.00
40.G0
40.00

40.00
46,00
40.%0
40.00

15.00
15.00
15.00
15.00

15.00
15.00
15.00
15.00

40.00
40.00
40.00
40.00

40.08
40.00
40.00
40.00

40.00
40.00
40.00
40.00

15.00
15.00
15.60
15.00

KXXNR

120.00
120.00
120.00
120.00

120.00
120.00
126.00
120.00

120.00
120.00
120.80
120.00

120.00
126.00
120.00
120.00

15.00
15.00
15.00
15.00

15.00
15.00
15.08
15.00

120.00
120.08
120.00
120.00

120.00
126.00
120.00
120.00

120.00
120.00
120.60
120.00

15.00
15.00
15.00
15.00



L1389

SECHO

21941.000
21941.500
21941.000
21941.000

21942.000
21942.000
21942.000
21942000

22142.600
22142,000
22142.000
22142.000

17:16:58

XLEH

50.00
80.00
80.00
80.00

1.00
1.00
1.00
1.00

200.00
200.06
200.00
200.00

ELKIN

28.70
28.70
2.7
26.70

n.78
2.7
28.70
28.78

2.70
28.70
2.7
28.70

CHSEL

33.53
35.48
33.87
32.57

3.5
3.4
3.5
32.62

33.61
33.56
3.9
347

TOPHID

£60.00
600.00
606.00
600.00

£00.00
£00.00
600.00

17.08

600.00
600.00
600.60
600.00

BM

0t
Rt
.01
Jl

0t
.0}
.01
01

.0l
.01
Al
.01

YEXR

7
.0
07
.07

.07
.07
07
07

.07
07
Ry
07

VexT

159.47
159.87
159.87
159.87

15%.87
15987
159.87
159.87

159.97
15%.87
159.97
199.87

AREA

358.41
323.40
361.01

5.10

2030.21
1999.98
2197.08

66.75

2034.21
2001.99
1770.82

VCH

2.30
2.30

gl
6.17

57
79
.60
5.09

7
70
.53
49

PAGE 13

KL

15.00
15.00
15.00
15.00

120.00
120.00
120.00
120.00

120.68
120.00
120.00
120.00

(¥ANCH

15.c0
15.00
15.56
15.00

0.0
30.60
30.00
0.00

50.00
50.00
30.00
50.00

KXXNR

15.00
15.60
15.00
15.00

120.00
120.00
120.00
120.00

120.60
120.90
120.00
120.09




o

01/13/8  17:16:50

SUHMARY OF ERRORS AND SPECTAL NOTES

CAUTION
CAUTTON
CALTION
CAUTION
CAUTION
CAUTION
CAUTION
CAUTION
CAUTION
CAUTION
CAUTION
CAUTION

SECNO= 21861.000
SECNO= 21861.000
SECNO= 21361.000
SECND- 21861.000
SECHO- 21961.000
SECHO= 21861.500
SECNO= 21861.000
SECNO= 21661.000
SECHO- 21861.000
SECH0= 218561.000
SECHO- 21861.000
SECH0- 21661.000

PROFILE= |
PROFILE= 1
PROFILE- |
PROFILE= 2
PROFILE= 2
PROFILE= 2
PROFILE= 3
PROFILE= 3
PROFILE= 3
PROFILE= 4
PROFILE= 4
PROFILE= 4

CRITICAL DEPTH ASSIRED

PROBABLE MINIMUM SPECIFIC EMERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MINTMUM SPECIFIC ENERGY

28 TRIALS ATTEMPIED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC EMERSY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSIBED

PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEHPTED T BALANCE WSEL

PAGE
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APPENDIX 8

AVERAGE ANNUAL FLOOD DAMAGE - COON MARSH GULLY
CHANNEL IMPROVEMENTS WITH LEVEE IMPROVEMENTS
ALONG CLEMMONS GULLY



HARDIN COUNTY WCID NO. 1

COMPUTATION OF AVERAGE ANNUAL FLOOD DAMAGE

COON MARSH GULLY CHANNEL IMPROVEMENTS

WITH LEVEE IMPROVEMENTS ALONG CLEMMONS GULLY

Job No. HD—002

File AAFDZ2.wkl

July 17, 1989

Existing Proposed

Flood conditions Conditions

Exceedance Flood Flood

pProbability Damage Damage

0.01 $1,410,123 $118,728

0.02 $799,580 $28,013

0.04 $359,943 30

.10 $187,079 $£0

0.20 $159,672 " %0

0.50 £38,547 30

(1) (2) (3) {4)

Existing Proposed

Flood Conditions Conditions

Exceedance Flood Flood

Probability Damage (2)*.01 Damage
0.01 $1,410,123 $14,101 $118,728
Q.02 $799,580 $7,996 $28,013
0.03 $£579,762 $5,798 $14,007
0.04 $359,943 $3,599 $0
0.05 $331,132 $3,311 $0
0.06 $302,322 $3,023 $0
0.07 $273,511 $2,735 $0
0.08 $244 ,700 32,447 $0
0.09 $215,890 $2,159 30
0.10 $£187,079 $1,871 $0
0.11 $184,3349 $1,843 $0
0.12 $£181,598 $1,816 $0
0.13 $£178,857 $1,789 $0
0.14 $176,116 $1,761 30
0.15 £173,375 $£1,734 $0
0.16 $170,635 $1,706 $0
Q.17 $167,894 $1,679 $0
0.18 $165,153 $1,652 $0
0.19 $162,413 $1,624 30
.20 $159,672 $1,59/7 $0
0.21 $155,635 $1,556 $0
0.22 $151,597 $1,516 30
0.23 $147,560 $£1,476 $0
0.24 $143,522 $1,435 %0
0.25 $139,485 $£1,395 $0
0.26 $135,447 $1,354 30

JINH




0.27
0.28
0.29
0.30
0.31
0.32
0.33
0.34
0.35
0.36
0.37
0.38
0.3%9
0.40
0.41
0.42
0.43
0.44
0.45
0.46
0.47
0.48
0.49%9
0.50

__ Average Annual Flood Damage

{(Coon Marsh Gully Channel
with Levee Improvements a

Reduction in Average Annual Flood Damage =

Page 2

$131,410 $1,314 30
$127,372 $1,274 30
$123,335 31,233 $0
$119,297 $1,193 $0
$115,260 $1,153 $0
$111,222 $1,112 30
$107,185 £1,072 $0
$103,147 $1,031 $0
$£99,110 3991 $0
£95,072 $951 30
$91,035 $£910 $0
$8&,997 $870 $0
382,960 $830 $0
$78,922 $789 $0
$£74,885 $749 $0
$£70,847 37048 $0
$66,810 $668 $0
$62,772 $628 $0
$58,735 $587 30
$£54,697 $547 $0
£50, 660 $507 $0
$46,622 $466 $0
$42,585 3426 $0
$38,547 $£385 $0
$23,368
Improvements '

long Clemmons Gully)

$91,761

3$0
30
30
$0
%0
$0
$0

$0
$0
$0
$0

$0
$0
30
$0
$0
$0
$0
$0
$0
$0
$0

$1,607




APPENDIX 9

AVERAGE ANNUAL FLOOD DAMAGE - COON MARSH GULLY
CHANNEL IMPROVEMENTS WITHOUT LEVEE IMPROVEMENTS
ALONG CLEMMONS GULLY




Page

HARDIN COUNTY WCID NO. 1
COMPUTATION OF AVERAGE ANNUAL. FLOOD DAMAGE

COON MARSH GULLY CHANNEL IMPROVEMENTS
WITHOUT LEVEE IMPROVEMENTS AL.ONG CLEMMONS GULLY
Job No. HD-002 File AAFD1.wkl JNH

July 17, 1989

Existing Proposed
Flood Conditions Conditions
Exceedance Flood Flood
Probability Damage Damage
0.01 £299, 166 $£32,B36
0.02 $263,375 $12,785
0.04 $23),067 $0
0.10 $187,079 30
0.20 $£15%9,672 $0
0.50 $38,547 $0
(1) (2) (3) - {4) (5)
Existing Proposed
7 Flood Conditions Conditions
" Exceedance Flood Flood
Probability Damage (2)*.01 Damage (4)*_.01
0.01 $299, 166 32,992 $£32,836 $328
Q.02 $263,375 $2,634 12,785 $128
0.03 $247,221 $2,472 $£6,393 $64
0.04 $231,067 $2,311 - $0 30
0.05 $223,736 32,237 $0 $0
0.06 $216,404 $£2,164 $0 $0
0.07 $209,073 $2,091 $0 30
0.08 $201,742 $2,017 %0 $0
Q.09 $194,410 31,944 $0 30
0.10 $187,079 $1,871 $0 $0
0.11 $164,338 $1,843 $0 $0
0.12 +£181,5%98 $1,816 30 30
0.13 $£178,857 $1,789 $0 $£0
0.14 $176,116 $1,761 30 $0
0.15 $173,375 $1,734 30 $0
0.146 $170,635 $1,706 $0 $0
.17 $167,894 $1,679 $0 $0
.18 $165,153 $1.,652 $0 20
g.19 $162,413 $1,624 $0 $0
0.20 $159,672 21,597 $0 30
0.21 $155,635 $1,556 $0 $0
Q.22 $151,597 $1,516 30 30
0.23 $147,560 $1,476 $0 <0
Q.24 $143,522 $1,435 $0 $0
0.2% $£139,485 $1,395 30 $0
0.26 $135,447 $1,354 $£0 30




0.27
0.28
0.29
0.30
0.31
0.32
0.33
0.34
0.35
Q.36
0.37
0.38
G.39
.40
0.41
0.42
0.43
0.44
0.45
0.46
0.47
0.48E
0.49
0.50

$131,410
$127,372
$123,335
$119,297
$115,260
$111,222
$107,1835
$103, 147
$99,110
$95,072
$91,035
$86,997
$82,960
$78,922
$£74,885
$£70,847
$66,810
$62,772
$58,735
$54,697
$50, 660
$46,622
$42,585
$38,547

— Average Annual Flood Damage
{Coon Marsh Gully Channel Improvements
without Levee Improvements along Clemmons Gully)

$1,314
$1,274
$1,233
$1,193
$1,153
£1,112
$1,072
$1,031
3991
$951
$210
870
$830
$789
3749
$708
$668
$628
$587
$547
$507
$466
$426
$385

$69,060

Reduction in Average Annual Flood Damage =

3$0
30
$0

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
. $0
$0
$0
$0
$C
$0

$68,540




