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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
flocding problems are presented and evaluated.

The existing flooding problems within Pinewocod Estates -
and Country Wood Estates are due to the following scurces of
flooding: 1) overbank flooding of Coon Marsh Gully which
inundates properties within southern Pinewcod Estates and
Country Wood Estates and which contributes to flooding in
Pinewcocod 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 Pinewocod Estates, and 4) inadequate internal
drainage facilities which result in 1local flooding of
properties in the Woodlawn Drive area of Pinewood Estates.

Five alternatives were investigated in detail to
alleviate the existing flooding problens. Alternative 1
consists of the buy-out of all residential structures subject
to inundation during 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, 1.16,
1.37, and 1.35, respectively.

Based on the &estimated costs and Dbenefits 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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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

regquired to alleviate such problems.

The specific scope of work of this study, which was

conducted in

PHASE 1

a.

two phases, is as follows:

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
known sources.

Review previous reports concerning flooding on
Pine Island Bayocu, 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 Clemmons, 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 gulliés.

Tdentify alternate solutions to these internal
problens 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, Lower Neches
Valley Authority, Jefferson County Drainage
District No. 6, the Big Thicket Naticonal
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 elevaticns.

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 Valley 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 copies; and
submit final report to the District, the Corps
of Engineers, the Texas Water Developnent
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 bocard 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 perfeormance of this study, the following entities
were contacted, advised of the study, and pertinent

information acquired therefrom:



10.

11.

1z2.

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 and Public
Transportation

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

Federal Emergency Management Agency

Bernard Johnson Incorpcorated 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 Biologist, U.S. Fish and Wildlife Service,
Division of Ecological Services, Galveston, Texas
Field office.

"Flood Insurance Study - Hardin County, Texas
(Unincorporated Areas)", March 1978 Dby 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 Ccocunty, Texas", October
1976 by U.S. Army Corps of Engineers District,

Galveston, Texas.



SECTION I

EXISTING CONDITIONS



DESCRIPTION OF STUDY AREA
The study area 1s 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 from its mouth at the
confluence with Pine Island Bayou to its entrance
inte 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. Clemmons 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 assoclated 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 - Pinewocod Estates (Hardin County WCID No.
1) and Country Wood Estates, which 1s located immediately
south of Pinewood Estates and north of State Highway 105. A
total of 365 single-family residences are located with these
two subdivisions, 290 in Pinewood 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 previcusly by the U.S.
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, 1%87, and



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 1s 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 Pinewcod 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 were received which
documented frequency of flocoding and costs for repair of flood
damage.

Pine Island Bayou was inspecfed 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 bridge: 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 railrocad or
tram embankment has found to encroach significantly into the
Pine Island Bayou floodplain. While these floodplain
encroachments are too far downstream to affect flooding
conditions within Hardin County WCID Ne. 1, they no deubt
produce backwater effects which extend some distance upstream

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. Scil Conservation Service.

The Jefferson County Drainage District No. 6 provided a
copy of its 1986 drainage study and report. The Hardin County
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 feport.

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

Hydrolocgic 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,
l0-year, 5-year, and 2-year floods. 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, 10-year, 5-year, and 2-year floods have probabilities
of 2%, 4%, 10%, 20%, and 50%, respectively, of being exceeded
in any gilven 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 (C, = 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 flcod discharges for Little Pine
Island Bayou, developed by the Galveston District, and for
Coon Marsh, Clemmons, and Goleman gullies. Appendix 1
contains a copy of the HEC-1 comnputer 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, 10-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, Clenmmons, 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 Cocn 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 wvarying
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 Cocon Marsh Gully are diverted
via overland flow north into Pinewocd Estates in the Clemmons
Gully watershed. These diversions occur at locations upstrean
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 Ccon 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 floocd 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, flood
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 flood
discharge of 1,100 cfs and 78% of the 1l0-year peak flood
discharge of 230 cfs. Reduction of Coon Marsh Gully flced
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-

yvear flocod.

CLEMMONS GULLY

As shown on Exhibit 3, backwater effects of Little Pine
Island Bayou extend upstream of the Pine Shadows Drive
crossing 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 l10-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 Pinewood 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 in Table 3, 36 houses within Pinewood Estates are
subject to flooding 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 of Little Pine Island Bayou 1is limited to
construction of a levee, raising the existing houses, or some
other technigque 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 cf a 50-feet
wide sirip in each overbank aleong the channel in the 4-mile
reach of Little Pine Island Bayou below Pinewcod 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 flcod hazards of Coon
Marsh, Clemmons, and Goleman gullies, the internal drainage
system of roadside ditches and culverts was examined to
determine 1if hydraulic inadeguacies 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 Pinewcod Blvd. results in diversion of flows, which

should be conveyed east t. Clay Gully, to the north tc Coon
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Marsh Gully thus aggravating the flooding problems along Coon
Marsh Gully in Pinewood Estates and Country Wood 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 be 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 1is considered responsible for
flooding in this area based on reports of flowing water
(rather than rising backwater from Little Pine Island Bayou)
being the source of flooding. Inspection of the internal
drainage system revealed the lack of adeguate 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 identified, 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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S*ream and Location

LITTLE PINE ISLAND BAYOQU
AT WOODWAY BOULEVARD
COON MARSH GULLY
at mouth
above confluence with Clay Guily
above confluence with Diversion Ditch
midway thru Country Wood Estates

at State Highway 105

CLEMMONS GULLY
at mouth

above confluence with Goleman Gully

GOLEMAN GULLY
at mouth

at State Hichway 105

TABLE 1

PEAK FLOOD DISCHARGES

Peak Flood Discharge, cfs

Drainage Area,

square miles 100-year 50-year 25-year 10-year S-year 2-Year
approx. 125 12,800 10,600 8,370 5,670 3,950 2,140
4.47 2,650 (1720) 2,320 (1530) 1,890 (1310) 1,360 (580) 1010 (770) 560 (410)
2186 1,340 (340) 1,170 (330) 960 (320) 690 (280) 510 (250} 280 (110)
1.75 1,100 {320) 860 (320) 790 (350) 560 (360) 420 (350) 230 (230)
1.30 870 760 630 450 340 i90
0.85 630 560 470 340 250 140
20.00 4,740 4,000 3,180 2,260 1,650 860
17.12 3,970 3,350 2,650 1,830 1,380 730
1.70 900 780 640 460 340 190
1.29 630 550 440 320 240 130

Note: Coon Marsh Guity peak flood discharges adjusted for overflows and diversions &-e shown in pareniheses.



TABLE 2

NUMBER OF HOUSES SUBJECT TO FLOODING
BY COON MARSH GULLY

Number of Houses Subject {o Flooding

Flood
Excendance Pinewood Country Wood
_Frequency Estates Estates  ° Total
100-Year 6 9 15
50-Year & 8 14
25-Year 6 5 11
10-Year 6 4 10
5-Year 5 4 9
2-Year 0 2 2
'Based on 19 field surveyed house slab elevations south of Pin

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

NUMBER OF HOUSES SUBJECT TO FLOODING

Flood
Exceedance

Frequency

100-Year

50-Year

25-Year

10-Year

BY LITTLE PINE ISLAND BAYQU

Number of Houses Subject to Flooding

Backwater Flooding Along
Flooding Along Little Pine
Clernmons Gully Island Bayou Total
30 6 36
16 1 17
7 0 7
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 {Pinewcod Estates)
and Country Wood Estates result from the following sources of
flooding:
1. Coon Marsh Gully overbank flooding which floods
houses in south Pinewoocd Estates and Country Wood
Estates and which contributes to flooding in
Pinewood Estates between Coon Marsh Gully and
Clemmons Gully
2. overbank flocding along the main channel of Little
Pine Island Bayou through Pinewood Estates
3. Little Pine Island Bayou backwater flooding along
Clemmons Gully in Plnewood Estates
4. local flooding in the Woodlawn Drive area of
Pinewood Estates due to inadeguate internal drainage
facilities
Alternatives investigated to alleviate house flooding
problems are as follows:
Alternative 1 - buy-out of floodprone properties
Alternative 2 - raising the house slabs of all
floodprone properties with concrete
piers
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 flooding problems along
Coon Marsh Gully (without Ilevee
improvements along Clemmons Gully)

Alternative 5 - constructing a system of channel and
levee improvements (levee north of
Clemnmons 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
levels.

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 1is
$3,495,870, of which $2,593,980 is within Pinewood Estates and
$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 FILOODPRONE STRUCTURES

Alternative 2 consists of the raising of foundation slabs
of floodprone structures. Although somewhat unconventional,
this alternative has been successfully employed for floodprone
residences. This alternative requires drilling concrete piers
beneath perimeter and interior grade beams and at intermediate
locations as required and raising the structure with hydraulic
jacks.

Based on discussions with contractors engaged in such
foundation modifications, the estimated cost to raise the
typrical house foundation in Pinewood Estates and Ccuntry 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 Coon Marsh Gully and Coon Marsh Gully
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Diversion Ditch to reduce house flooding which occurs during
the computed 100-year floocd and to prevent overflows from Coon
Marsh Gully into Pinewced Estates, 2) constructing an earthen
levee along the south bank of Clemmons Gully and associated
interior drainage works to prevent 100-year backwater flcoding
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 limited capacity to relieve Ccocon Marsh flood flows.
Alternative channel improvements to the diversion ditch were
evaluated using HEC-2 computer models. A channel cof 30-feet
bottom with side slopes of 3 horizontal:1 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 Cocon Marsh Gully from State Highway
105 north through Country Wood Estates and Pinewocod 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 from 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 to 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-
vear flood level of Little Pine Island Bayou.

Exhibit 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 Pinewood
Country Club. Significant modifications of the golf course
are reguired 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 floecd 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 preoduce 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
punp station with three 50,000 gallons per minute pumps is
required. The pumps are sized to remove 100-year interior
runcff with ponding levels below elevation 26.0 feet msl which
is slightly below the lowest house slab elevation of houses
within the levee. Three pumps are recommended to insure two

pumps operational at all times. The pumps 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 area.

Prevention o©f 100-year house flooding in the Woodlawn
Drive area will reguire 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 regquired by Alternative 3
are shown on Exhibit 5. The estimacted 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 improveuments 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 Table 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 1is
essentially the same as Alternative 3 with the exception that
the earthen levee is located north of Clemmons Gully (rather
than aleong 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. ne portion of the levee is located on property owned
by Pinewood Country Club, and thus no modifications
of the golf course are required

2. the existing Clemmons Gully channel provides
substantial ponding storage for interior runoff thus
reducing required capacity of the stormwater pumping
station

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

levee and asscciated 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 facilitiegs 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 1in 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 floecdwaters into the leveed area further
north.

The Alternative 5 earthen levee would be approximately
7900 feet in length and would have terminal peoints 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 100-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
punps 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 ig less than the water level within
the leveed area.

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 flood
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 cconsidered and rejected from further

consideration are as follows:

1.

Clemmons Gully channel improvements - Since Little
Pine Island Bayocu 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 Golemén Gully.

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

Ring 1levee 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

is 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 Takle 8. These estimates are based,
in part, on previous estimates developed by the Corps of
Engineers in their June 1985 report.

Estimates of flood damages to residential structures in
Pinewocd 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
obtained 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 Ccocon 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
flooding from Coon Marsh Gully only.

Estimates of average annual benefits for items 2 through
7 of Table 8 are based oil previous estimates developed by the
Corps of Engineers for a ring levee around Pinewood Estates
which would provide 100-year protection similar to Alternative
3. The average annual benefits have been adjusted to reflect
differences in flood protecticn 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 Pinewood Estates in particular and the Beaumont area
in general. Based on these discussions, it i1s believed that
total property values within Pinewocod Estates and Country Wood
Estates will increase by 10% to 20% if the floodprone stigma
agssociated 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
yields an increase in property values of §$2,608,000, which
represents a capital value or benefit resulting from removal
of the floeding stigma. Annualizing this capital benefit
based on an 8% interest rate and 30-year term gives an annual
benefit of $231,700. This average annual benefit is
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
remailning properties after the 51 properties (with total
assessed evaluation of $3,496,000) subject to 100-year
flooding are purchased and abandoned. Since Alternative 4
provides flood protection to only 15 of the 51 houses subject
to 100-year flooding, Alternative 4 1is not considered
effective in removing the floodprone stigma of Pinewood
Estates and 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 term.

As shown in Table 9, Alternatives 4 and 5 have the
highest benefit-cost ratios (1.37 and 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).

Iv-14



ENVIRONMENTAL CONSIDERATIONS

The envirconmental impacts of any of the 4 alternatives
discussed herein are considered to be relatively small since
almost all proposed work would be conducted in existing
residential subkdivisions. The structural aspects of
Alternatives 3, 4, and 5 require significant channel
excavation to widen and deepen the channels of Cocn 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 upstream of Country Wcod Estates and downstreanm
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 a 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 5 require work to be
accomplished in low-lying areas along Coon Marsh Gully and
Clemnons Gully, it will be necessary to contact the Corps of
Engineers to determine if Section 404 or Section 10 permits

are reguired.
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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
Igland 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-
yvear flood levels. Based on hydraulic analyses conducted
during this study, it is recommended 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 ZOO:feet 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 streuam bed elevation of 8 feet msl.

RECOMMENDED DESIZGN STANDARDS

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

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

be elevated a minimum of 12 inches above the
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appropriate 100-year flood elevations presented
herein.

To reduce the 1likelihocod 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
new 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
runoff resulting from the 1l0-year storm, as a
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 and sewer service to new
homes, compliance with 1items 1 thrcugh 4 above
should be verified 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

L COCN MARSH GULLY AND DIVERSION DITCH CHANNEL IMPROVEMENTS

A land acqulisition: 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 Blvd. bridge: 2400 SF @ $30/SF 63,000

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

il LEVEE AND INTERIOR DRAINAGE WORKS IMPROVEMENTS

A levee
1. easement acquisition: 22 Ac @ $4000/Ac $ 88,000
2. clearing and grubbing: 11 Ac @ $1000/Ac 11,000
3. foundation preparation: 18,600 CY @ $2/CY 37,000
4. compacted fill: 96,800 CY @ $5/CY 484,000
5. drainage channels: 19,500 CY @ $2/CY 39,000
6. hydromulch: 78,000 SY @ $0.50/SY 33,000

B. storm water pump station
1. excavation and fill $ 18,000
2. pump house and sump 160,000
3. pumps and diesel engines 350,000
4. piping and discharge structure 30,000
5. gravity outlet 60,000
5. site work and miscellaneous 30,000

C. modifications to Pinewood golf course

il INTERNAL DRAINAGE FACILITIES NEAR WOODLAWN DRIVE

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

ESTIMATED ANNUAL COST

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

Total Estimated Annual Cost
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$ 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
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 andg
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. V. T T1 .

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 Plajin 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. n R - annel v vements
{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. Alternative No. 4 - Channel Improvemenis. 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. tive No. = Ch l a v mprovements
{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.

1. QUL CE F LNAn 00d ADateme m g .
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. Applicatjon 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) a f Info tion on Bonds Issued tstanding:
Original Net Legal
Principal Year Effect. Security Primary Other
Amount of Interest for - Method of Credit
e t onds Re ent Rat I I upport
$§900,000 1964 5.0% Comb. Tax No No No
300,000 1982 5.0% Revenue Revenue No No No
and
Taxes
(b) Total Annual Debt Service on Qutstanding Debt:
Combined Principal and
Calendar Year Interest Due Each Year

1989+

1990 $98,030

1991 94,690

1992 96,350

1993 97,730

1954 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

COO0OO0OO0OOCOO00O00O0O0O0O

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

(c) Average Annual Debt Service Requirement: $82,544
(d) i e ervi irement: $98,030

In oxrder 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. S5 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. seg. 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 Auqust as provided in Section 41.001, Texas Election
Code.

5. Water/Sewer System Revenueg. 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. ov t tside Dist ¢ 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. seg. 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 CONSIDERATION FOR FLOOD ABATEMENT
IMPLEMENTATION

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. Accesas to Pyoperty 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.

5. §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.  INSTITUTIONAL ALTERNATIVES

1. t Lv

. 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. 5 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. o m sociated wi Fo tio W ict.
Creation of a new district requires (i) application to and
approval by the Texas Water Commission or (ii) creation by acts
of the Texas lLegislature. 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 requlations 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 regular 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. If 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.
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3. Fo tj to lement Flood Cont v .
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. CONCLUSION

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
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.
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Ingtitutional 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. Alternative No. 1 - Buy-Qut of Flood Prone Properties.

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 I1I, 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
orth o lemmons 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 deo 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. F ANALYST F_FLOOD ABATEMENT ALTERNATI

1. e of Financing for Flood Aba nt 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

en Year Interest Due Each Year

1989+

1990 $98,030

1991 94,690

1592 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

OCOO0OO0OOOOO0OOOO0O

*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. Improvements OQutside 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. geqg. 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 CONSIDERATIQON FQR FLOOD ABATEMENT
IMPLEMEN I

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 Qutside 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 ther 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,

5. 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.

10



D. NSTITUT ALTERNATIVE

1. Institutional Alternatives for Flood 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. 5 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 regular 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. If 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. Form 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. CRDINANCES.

1. Existing QOrdinances. 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 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
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

A

mo o0 ®

COON MARSH GULLY AND DIVERSION DITCH CHANNEL IMPROVEMENTS
land acquisition: 18 Ac @ $4000/Ac $ 72,000
channel excavation: 160,000 CY @ $2/CY 320,000
hydromulch: 120,000 SY @ $0.50/SY 60,000
Pinewood Blvd. bridge: 2400 SF @ $30/SF 63,000
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

Fregquency

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

sof 6

50of 5

Iv-20

70f9

70of 8

50f5

4 of 4

4 of 4

2of 2

Total

43 of 51

29 of 31

18 of 18

10 of 10

Sof 9

2of 2



TABLE 7

ESTIMATED CAPITAL AND ANNUAL COSTS OF ALTERNATIVE 5

ESTIMATED CAPITAL COST

L COON MARSH GULLY AND DIVERSION DITCH CHANNEL IMPROVEMENTS

A

moow

land acquisition: 18 Ac @ $4000/Ac

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

i CLEMMONS GULLY DIVERSION CHANNEL, LEVEE, AND INTERIOR
DRAINAGE WORKS IMPROVEMENTS

A

C.

diversion channel and levee

1. easement acquisition: 36 Ac @ $4000/Ac

2. clearing and grubbing: 20 Ac @ $1000/Ac

3. diversion channel excavation: 266,400 CY @ $2/CY
4. levee foundation preparation: 10,300 CY @ $2/CY
5. levee compacted fill: 48,000 CY @ $5/CY

6. hydromulch; 174,000 SY @ $0.50/SY

storm water pump station

1. excavation and fill

2. pump house and sump

3. pumps and diesel engines

4. piping and discharge structure

5. gravity outlet

6. site work and miscellaneous

modifications to Pinewood goif course

. INTERNAL DRAINAGE FACILITIES NEAR WOODLAWN DRIVE

Total Estimated Construction Cost

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

$ 144,000
20,000
533,000
21,600
240,000
87,000

$ 15,000
140,000
230,000

30,000
50,000
30,000

Engineering and Contingencies (20%)

Total Estimated Capital Cost

ESTIMATED ANNUAL COST

.

l. 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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TABLE 8

ESTIMATED AVERAGE ANNUAL BENEFITS OF ALTERNATIVES

ite

prevention of damages to
residential structures

reduction of vehicle losses
reduction of road damages
reduction of utility damages
reduction of emergency cost
affluence

reduction in National Flood
Insurance administration cost

restoration of land values

Total

Alternative 1

$ 93,400

5,600

25,800

200,600

$329,100

Alternative 2

Alternative 3

Alternative 4

Alternative 5

$ 93,400

-0-

-0-
3,700
8,500
8,500

25,800

231,700

$363,100

$ 91,800

5,600
1,200
1,200
3,700
8,500

25,800

231,700

$368,700

$ 68,500

1,700
400
100

1,100

2,600

7,700

8,000

$90,100

$ 91,800

5,600
1,200
1,200
3,700
8,500

25,800

231,700

$368,700
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TABLE 9

ECONOMIC COMPARISON OF ALTERNATIVES

Estimated Estimated Estimated Average
Alternative Capital Cost Annual Cost Annual Benefit Benefit-Cost Ratio
1 $4,020,000 $357,000 $329,000 0.92
2 3,366,000 299,000 363,000 1.21
3 3,068,000 318,000 369,000 1.16
4 685,000 66,000 | 90,100 1.37
5 2,580,000 274,000 369,000 1.35

Alternative 1 - Buy-out Floodprone Properties

Alternative 2 - Raise Floodprone Properties

Alternative 3 - Channel Improvements of Coon Marsh Gully and Levee Improvements Along South Bank of Clemmons Gully
Alternative 4 - Channel Improvements of Coon Marsh Gully

Alternative 5 - Channel Improvements of Coon Marsh Gully and Levee and Diversion Channel Improvements Along North Bank of
Clemmons Gully



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 floocding of Little Pine Island Bayou).
Average annual flood damage tolresidential 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, vrespectively, while the

estimated average annual benefit is $369,000.



RECOMMENDATIONS

Based on the economic comparison of alternatives
presented herein, it is recommended that Alternative 5 be
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 Baycu, the bridge opening recommended in Section
IV of this report should be provided, as a minimum.
Drainage design standards for future home building and
subdivision development, as outlined in Section IV of
this report, should be adopted and strictly enforced.
Pricr to implementation of any proposed improvements,
these improvements shall be coordinated with and cleared
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

or Section 10 permits are required.



- 1 haes

5,
i

N
S

Reednr

—SEALE)IN FEET ¢
s
L

Thichnt

5

R

A

HARDIN COUNTY WCID NO |

FLOOD CONTROL STUDY

WATERSHED LOCATION

Exhibit No.

lﬁb No. HD-00Q2 ID‘“e DEC.1988

EA

ENGINEERS, INC.

LORCAEW, TEXAS FADE. 1357 « 18] 24T 1)

CONSULTING ENGINTFRS




10 =YEAR FLDOD {
5 - YEAR FLOOD. .
2 - YEAR 'FLOOD

LEFT BANK{LOOKING "DOWNSTREAMT = 7

RIGHT BANK [LOOKING DOWNSTREAM].
STREAMBED ‘ :

ik a i AL T A B 4o ST AT o e £ a1 n ] ¥ J: oy i ey YOI 3. Y
- £ o
ax - [N
2 20 O z =
o] o > [= >
pad w =3P [ Y
<L O P @ 3
a 2 e £z o =
9 & 3 28 3 =
B4 = ° £3 & g
] ] > §> = @ @«
o = =i . . L
u 8 a « : . ‘
2 2 e : :
0 T r St i . o,
B N
Lk
3gr i o i T e (i e
i :
4
v 25 -
=
|
Ll
[T}
[T
z
- 20 @
o =
- T T A e
§ 7T S i
7 Pk e R S oy}
o 19
ut CZ i
i5 v
-8
e
<
o T
o B . .
.................... w . 30" Bw 318§ .
O A & R 0.09% ; o
0 - S e s s e - A._——,_w —~ [ ‘..15},._ s —
f : b | -COON: MARSH - GULLY -
1 RS RS - 'DIVERSION DITCH
: v i b S P S R
LIl .odoo 204000 . 11 A0100.. .. . 60400 e-BOF00.1 L LI100400__ ... 120400 L1 1180400 " Lis0bod [ L 180} Caloo D poloolllllaoboa. . C
..... ; ‘ ! ; 'DISTANGE [N FEET ABOVE. MOUTH. .| o .. .DISTANCE IN FEET:ABOVE MOUTH
""" ) oo DR - R
. | R . e
LEGEND. - - '2 S S URE RSN S AR
- T O0YEAR FLOOD L.
P YEAR FLOOD e e ek L HARDIN COUNTY WCID NO. [
25-YEAR FLOOD : R FLOOD CONTROL STUDY
Loty COON MARSH GULLY AND

COON MARSH GULLY DIVERSION DITCH

Exhibit No. 2 lJob No, HD-002 lDa(e DEC. 1988

FraEs =
I A ¥ 2 ENGINEERS, INC.

1% AGOR 1 SIMIE 02 e
e

CONSULTING ENGINFERS




P P P . P . . v
Mn_m_\m L.mmm NI INOULYA 3T -

o

éil _ ......... D e ey
. . R Dl

[ pate oFc 1988

LOMGYEN 1045 3808 1332 == 141 % ¢ X

COMSULTING ENGINEERS

FLOOD CONTROL STUDY

HARDIN COUNTY WCID NO.|
CLEMMONS GULLY

T ———Y T

| {5 A encineens, INC.

Exhibit No. 3 JJob No. Hb-002

© v

s e

"»:;adtéd:::::'

C10040Q (2040 40boo

R EREEREEE S

<l

ATN9 NYWTI09 .

S IO

l‘

i
REREE N 11V O U S SRR <) EESES SRS BN - SRR
L. 3nea smongHs BNid - || O b e g rE Ll i
FR SRS I TR S S N T L S W N AR IE B = SRR SRR ==
P s 33
_‘. i .WRR !
R ” H.,mw“ :
. I Lot RBE: ;
..... - ogE
! i
} ) [a] ,
. UDOWW,
: mmom\ ,
A e, m
NESE Eeox¥e
______ FEEASS
B m
s pedigs
A BEoygy B
B R R R LR A PE U S S i biie: | I R M_m .....
S CRRESREE B B i1 D P
ATN9 mzoz;u._ufmq 28y's] D
e

,,W,Edo..m.

: bae E;moqw“ Ak
PRI+ P A

[ i

525U




LEMMONS. GULLY

STATE HIGHWAY 105

LDt0O .. 10tQ0 .. 20t00

[DO-YEAR FLODDT

T SOEYEARCFLOOD T T T
:25-YEAR FLODD 10701 !
S0 YEAR FLDDD. T 0T
" LEFT. BANK: {LIDOKING DOWNSTREAM) .
- RIGHT \BANK ChOOKlNG DOWNSTREAM}

HARDIN COUNTY WCID NO.|
FLOOD CONTROL STUDY

GOLEMAN GULLY -

. - P . -.J
wHtAMBEU R L H . P NSNS I

‘ e e . b +

. . T .

P . Y ;

PR Poolioo L '

. oLl ; Lol .

3 Ll ! P ) .
| ol

Exhibit No. 4 IJob Nog. HD-002 ]Date DEC. 1988

K5 A encineers, inc.

———————— 111 W P T SR TR G 8O 1432
LORGYAW. TEAAS SO 158F o s Hras 737-7700

CONSULTING ENGINEERS
-




14
|
l

clmazacoxpemazna

-

HARDIN COUNTY WCID NO.|
FLOOD CONTROL STUDY

LOCATION OF
IMPROVEMENTS

N

-

[Job No. HD-0OG2 l Duate DEC. 1288

‘7‘/‘ f

[KEA encineers, Inc.

J==

90 W_L00R M SUNIE 107 52 0. 001 1387
OMGVIEW, TEXAS PRG-I « (31421 T

CONSULTING ENGINEERS




5052

i
1

L HGH aROUND 4T

o /0

< : .
Q% Q y
S RN S
Qluy - b n
RN , , Wi o~
Q“\E i i g Q-
g‘éﬂi“",‘ Y =]

WO 15 GREEAF -

3 7Fdfd560

00" FOWNX 1200 ( F
¢.8 A

2 -
/lu

%
AR
i w gr'g
N R
31513
5 e I
e~ ] I
-]
gl
s

1
e e iy

HIEH GROLNID A

.‘/0 8 KAB ELEVGTION - [4.{{ HOUSES NOFTH: O]
VE. SHADOWS: DE I& 1L HOUSES S0UTH O

o0’ RDUIK /450 CF P
70 AC LR
70 80

TPINE SHADOWE D, 5UBJECE O] FLDODING
© FROM OO YEAR Ftﬂo& OF [9/54 ££ F/‘/VE
| ZSLAND. AVO[/} ;

HARDIN COUNTY WCID NO. |
FLOOD CONTROL STUDY

LEVEE ALONG SOUTH BANK
OF CLEMMONS GULLY

Exhibit No. 6 lJob No. HD-002 IDate JULY 1989

1 K5 A encineers, inc.

VR W, LOOF 290, ST DT - P9, 9T 1382
LompvIrw, TERAS PGS 141 + Gy IN-1T

CONSULTING ENGINEERS




5052%

P ST

/ EEES SRR
‘‘‘‘‘‘‘ |
........... ,

:

’

/5

MAINTENAVCE
" BERM

40" fo: 14,

HARDIN COUNTY WCID NO. |
FLOOD CONTROL STUDY

TYPICAL SECTION OF LEVEE

Exhibit No. 7 I.lobNo. HD- 002 | Date JiLY 1989

| KSA encineens, inc.

909 . W, 1008 27, 3 bt -7 9. MOZ Fasy
oW, TIIAS THCS- 30 « 1L 237-TT0

CONSULTING ENGINEERS




APPENDIX 1

HEC-1 COMPUTER MODEL OF COON MARSH GULLY
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FLOOD HYDROGRAPH PACKAGE HEC-1 (IBM XT 512X VERSION) -FEB 1,1985
U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC EMGINEERING CENTER, 409 SECOND STREET, DAVIS, CA. 95614
ik

THIS HEC-1 VERSION CONTAINS ALL OPTIORS EXCEPT ECONDHICS, AND THE NUMBER OF PLANS ARE REDUCED 10 3

HEC-1 INPUT PAGE )
LTHE i....... L. 20iee K doo..... Seen bovennns [ B....... A 10
1 ID  HARDIN COURTY WEID NO. | JOB NO. HD-002 AUG. 83 MRD FILE CMGIOO
Ip  COON MARSH GULLEY
M 1D I00-YEAR FLOOD
¥k FREE wx

4 IT 3 48

5 10 3

£ K Sl -

7 K SUBAREA OF COON MARSH GULLEY ABOVE HIGHWAY 105

8 ¥ DRAINAGE AREA OF 0.85 SQUARE KILES

9 B4 0.8

10 I &

1l M 1 0 0.9 202 4.6 610 6% 870 1080 12.%
12 L b 0.05

13 B 3.0 0.4

14 K RUTE

15 T34 2

16 kK Sus2

7 KK SUBAREA COON MARSH GULLEY BETHEEN HIGHHAY 105 AMD CORFLUEMCE OF

18 k¥ COOH MARSH GLRLEY AND DIVERSION DITCH

19 KM DRAINAGE AREA OF 0.90 SOUARE MILES

20 BA 0.9

2l B 46 0.8

2 K TOTAL
23 Fi  COMBIME HYDROGRAPHS FROM SUBL & SUB2

24 H 2

2 K RMIE

2% RT 2.6 2

7 KK SBS
2 KH  SUBAREA BETWEEN DIVERSION DITCH AND (LAY BULLEY

2 KM DRAINAGE AREA OF 0.41 SQUARE MILES



3 BA 0.4l

31 B 377 0.45
32 KK TOTAL
3 K COMBINE HYDROGRAPHS FROM SUBL, SUB2, & SIB3
34 H 2
35 (K S84
3 KM SUBAREA OF CLAY GULLEY ABOVE HIGHWAY 109
37 KM DRATMAGE AREA OF 0.76 SOUARE KILES
3 BA 0.76
59 B 29 08.45
4 KK ROUTE
41 RT 4.04 2
HEC-1 TNPUT PAGE 2
LI m...... L. 2o Join. 4. S boowoen. Tovoiins 8. Soonins 10
42 KK SUBS
43 KX SUBAREA OF CLAY GULLEY BETHEEN HIGHWAY 105 AMD CONFLUENCE HITH
44 K COON HARSH GULLEY
45 K DRAINAGE AREA OF 0.88 SQUARE MILES
46 BA 0.8
47 B 517 045
& K TOTAL
49 KM COMBINE HYDROGRAPHS FROM SUBI, SUB2, 83, SLB4, & SUBS
50 H 3
51 KK ROUTE
32 R 3.14 2
33 KK SiBs
H K SUBAREA OF COOM MARSH BETMEEN CLAY GILLEY AND LITTLE PINE ISLAND BAYOU
3 KM DRAINAGE ARCA OF 0.67 SQUARE MILES
5% BA  0.67
57 B 484 045
N KK TOTAL
5% KN COMBINE HYDROGRAPHS FROM SUB1, SUB2, SUB3, SUB4, SIBS, & SiB6
60 il 2
) i
it

FLOOD HYDROSRAPH PACKAGE HEC-1 (IBM XT 512K VERSION) -FEB 1,1985
U.S. ARMY EORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 93514
2224

HARDIN COUNTY WCID NO. 1 JOB NO. HB-002 AUG. 83 MRD FILE CHGI00
COON MARSH BULLEY
{00-YEAR FLOOD



510 {UTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
Iner 0 PLOT CONTRGL
USea G. HYDROGRAPH PLOT SCALE
I HYDROGRAPH TIME DATA
MAIN 30 MIMUTES IN COMPUTATION INTERVAL

IDATE I 0 SIARTING DATE
N3t 3 0000 STARTING TIHE
M 48 NABER OF HYDROGRAPH ORDIMATES
NIDATE I 0 ENDING DATE
MDTIME 2330 ENDING TIME

COMPUTATION INTERVAL .50 HOURS
TOTAL TIME BASE  23.50 HOURS

ENELISH UNITS

ek ook bbb ek b bt R R B i bk B B RO fbE kb bk kkk bk B REE REE B bRk B bk tEF R bR bk b b

¥k
¥ %
KK % SBl *
¥ ¥
328228882 22224
SUBAREA OF COON HARSH GULLEY ABOVE HIGMAY 105
CRAINAGE AREA OF 0.85 SQUARE MILES

SUBBASIN RUMOFF DATA

9 BA SUBBASIN CHARACTERISTICS
TAREA .85 SUBBASIN AREA

PRECIPITATION DATA

1M DEPTHS FOR  1-PERCENT HYPOTHETICAL STORM
..... HIDRO-33 ... oo TR0 L TR
SN ISHIN 60-KIR 4R 3-HR 6HR 124 24-HR 2-DAY  4-DAY  7-DAY 10-DAY
S0 2.2 465 600 6% 870 1088 12% 00 .0 ¢ .00

STORH AREA = .89
121U NIFORN LOSS RATE
STRIL .00 INITIAL L0SS
[NSTL .05 (NIFORH LOSS RATE
RTIMP .00 PERCEHT IMPERVIOUS AREA .
13 U5 SHITER UKITGRAPH
P 3.00 L6
cp .45 PEAKING COEFFICIENT



SYNTHETIC ACCUMULATED-AREA VS. TIWE CURVE ®ILL BE USED

23

UNIT HYDROGRAPH PARAMETERS
CLARK  TC 3.22 HR R 47LHR
SNYDER TP 3.02 HR CP .45

{MIT HYDROGRAPH
54 ENI-GF-PERTOD ORDINATES

5. 18. %. 3. 2. 82. 8. 7. 63, 6l.
. 49. 44. 40. 3. 32. 2. %. 23. 2L,
13. 17. 15. 14. 12. 11. 19. 9. 8. 7.
7. 5. % 5. 4. 4. 3. 3. 3. 3.
2. 2, 2. 2. L L. L. L. L. L.
L L L. L

ik 22 i 22 kix

HYDROGRAPH AT STATIGN S8l

TOTAL RAINFALL = 1282, TOTAL LOSS = 1.17, TOTAL EXCESS = 11.44

PEAK FLON  TIME HAXIMUN AVERAGE FLON
6HR 24-HR 7248 23.50R
+ {CFS) (HR) :
(CFS) ‘
POBR. 15.00 527. 9. 5. 2%9.
(INHES)  5.761 9.806 9.804 9.806
(AC-FT) 21, 445, 445, 45.

CUMULATIVE AREA = .BS SO HI

Tk HE bk Bk bR PR BEE bk B bRk bk ik RkE BRE Bk bk B0 B PRk okt B R ot ik D R kb B o PE bt bR G

FobRRRp o
X ¥
XK *  ROUTE *
* t
Rsiitizisy

HYDROGRAPH ROUTING DATA

ISRT TATLM OR STRADDLE-STAGGER ROUTING
NSTPS 3 NUSER OF TATUH STEPS
NSTDL 2 MMBER OF ORDINATES 70 BE AVERAGED
LAs 0 HUMBER OF INTERVALS TG LAG HYDROGRAPH
2
fis ka2 32 23 ok



HYDROGRAPH AT STATION  ROUTE

PEAK FLOW  TINE MAXDRM AVERAGE FLOW
6-HR 24-tR T2HR 23.50-HR
{CFS) (4R)
{cFS)
623.  15.50 522. 2. 222. 2.
(INCHES)  5.708 9.518 9,518 9.518
(AC-FT) 259. 431, 431. 431,

CUMILATIVE AREA = BS SO MI

bk Bkt bhk A bbb 1kE Kok bk Rk bk bk bk Bk BRE bk B R RRE bbb b ik b0 R K bR Rir b bk bR bk Rk B bR

lakk ¥ Bz *

SUBAREA COOH MARSH GULLEY BETWEEN HIGHWAY 105 AND CONFLUEMCE OF
COON MARSH GULLEY AMD DIVERSION BITCH .
DRAINAGE AREA OF 0.50 SQUARE MILES

SUBBASIN RUNOFF DATA

20 BA SUBBASIN CHARACTERISTICS
TAREA .90 SUBBASIN AREA

PRECIPITATION DATA

11 PH DEPTHS FGR  1-PERCENT HYPOTHETICAL STORM
..... HYBRO-35 (oven e TRHD L L TR L
SHIN IS-HIN 60-HIN  22HR 3R 6 12HR  24-HR  2-DAT  4-DAY  7-DAY 10-DAY
S 2.02 465 616 650 870 1080 12% 00 .00 00 .00

STORM MEA - .90

12 L UNIFORN LOSS RATE

STRTL .00 INITIAL LOSS

CNSTL .05 UNIFORH LOSS RATE

RTINP .00 PERCENT IMPERVIOUS AREA
2108 SHYDER UNITGRAPH

r 4.65 LAG
B ce .45 PEAKING COEFFICTENT

SYNTHETIC ACCUMLATED-AREA VS. TIME CURVE WILL BE USED

£ 22



UNIT HYDROGRAPH PARAMETERS
CLARK  TC 4.54 HR R 7.35 HR
SNYDER TP 4.68 HR r 4

URIT HYDROGRAPH
83 END-OF-PERIOD ORDINATES

2. 7. 13. 2. 30. 3. 47, 3. 3. 57
35, 3. 48. é5. 2. 39. 3. . 32. 3
2. 26. A. 2. 2. Vil 18. 17. 1. 15
14. 13. 12. 11. 1. 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. f. L L. 1 L L i
L 1. L L 1 i 1 L. 1. 1
0. 0. 0.
ez ¥+ ik ¥ B

HYDROGRAPH AT STATION  SUB2

TOTAL RATNFALL = 12.81, TOTAL LOSS = 1.1/, TOTAL EXCESS = 1l.e4

PEAK FLOW  TIHE HAXIMM AVERAGE FLOW
6-HR 24-HR 7R 23.50-HR
t (CFS) {HR)
(CFS)
to 1650 435, 195. 195. 1%.
(INCHES)  4.532 7.950 7.950 7.950
(AC-FT) 213. 3. 3. 2.

CUMULATIVE AREA = 90 SO MI

FhE BRE B0k ke bk bRk bR Ok bbbk bk bR ERE Rk bk Rr 0 e bk PR B bR b RO B B b b 1R Rk G b bk

bipbbkkokkkky
% ¥
2K ¥ TR ¥
% %
HepHEHER ok

COMBINE HYDROGRAPHS FROM SLBI & SUB2

24 HC HYDROGRAPH COMB INATION
o 2 WHMBER OF HYDROGRAPHS TO CONBINE
W
p22 ¥k Ht o kit
HYDROGRAPH AT STATION  TOTAL
PEAC FLOW  TIME HAXTMUM AVERAGE FLOW



— 6-HR A4-HR TR 23.50-HR

t {CFS) (HR)
()

+U. 1600 953. 419. 419. 419.
(INCHES)  5.089 8.712 8.712 8.712
(A7) 475. 813. 813. 813.

CURILATIVE AREA = 1.75 SO HI

Rk OEE Bkk RRE BRE R BBk bkb bk 16E BER KK RER K ORRK E bk B bRR bk HRE REE bk BRE BB R B R B ok R bR bR

faseessaiactei]
4 X
B ¥ RUIE *
¥ ¥
fetactrociesdty
HYDROGRAPH ROUTING DATA
26 RT TATIM OR STRADDLE-STABGER ROUTING
HSTPS 2 NIBER OF TATUM STEPS
NSTDL 2 WMBER OF ORDINATES 10 A€ AVERAGED
—_ LAG 0 HABER OF INTERVALS TO LAG HYDROGRAPH
o
=29 2= fvid Pk o
HYDROGRAPH AT STATION  ROUTE
PEAK FLW T HAXTMM AVERAGE FLOW
6HR 24-HR 7-HR 23.50-HR
+{CFS) (HR)
(CFS)
1091 16.50 954, 408, 408. 408,
(INGHES) 5.8 8.48%4 g.484 8.484
{4-FT) 473, 792, . 792.

CLHILATIVE AREA = 1750 MI

TEE bRk ok bt bRk bk b Rkt £hE b bt B bR ook D bbb b B Bk ok R B PR B R0 b B B i R R B Rk

0 # B3 ¥



+

+

30 8A

11 PH

12ty

U

SUBAREA BETWEEN DIVERSION DITCH AMD CLAY GUALEY
DRAINAGE AREA OF 0.41 SGUARE MILES

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .41 SUBBASIN AREA

PRECIPITATION DATA

DEFTHS FOR  1-PERCENT HYPOTHETICAL STCRM

..... HYDRO-35 voovs e TR0 L L TRRO
SHIN ISMIN 6O-MIR 2-HR 3R 6-HR O I2-HR 24-HR  2-DAY  4-DAY  7-DAY 10-DAY

S0 2.2 465 610 6% 870 1080 2% 00 .00

STORM AREA = .4
LNIFORN LOSS RATE
STRTL .00 INITIAL LOSS
CNSTL .05 UNIFORM LOSS RATE
RTIHP .00 PERCENT IMPERVIOUS AREA
SHYDER UKITGRAPH
P 3.77 A6
by .45 PEAKING COEFFICIENT

SYNTHETIC ACCUNULATED-AREA V5. TIME CURVE MWILL BE USED

e

UNIT HYDROGRAPH PARAMETERS
CLARK  TC 3.98 HR R 6.01 HR
SNYDER TP 377 HR P .45

UNIT HYDAGSRAPH
68 END-0F-PERTOD ORDINATES

L 5. 10. l6. 2, 27. 3L 32.
2. 4. 2. 2. 19. 17. Is. 4.
i 10. 10. 3. 8. 7. 7. 6.
5. 5. 4. 4, 4. 3. 3, 3.
2. 2. 2. 2. 2, I L. L
L. 1. I L 1 1. L 1.
0. 0. 0. 0. 0. 0. 0. 0.

t ¥t ok kK

HYDROGRAPH AT STATIOGN  SUB3

TOTAL RAINFALL = 12.82, TOTAL LOSS = 1.17, TOTAL EXCESS = 11.65

PEAK FLOW

(CFS)

259.

TIHE MAXIMM AVERAGE FLOW
6-HR 24-HR JHR O 23.50HR
(1)
(CFS)
15.50 225, 10G. 100. 100.

31
13.

O e Ly

........

.00

[
L= !’\J [ 5, I ) 8
h H h . b



(INCHES)  5.102 8.908 8.908 8.908
(AC-FT} 1i2. 195. 155, 193.

CUMMLATIVE AREA = .41 SO MT

Tk kbR bk BEE RRE RRE Rk BRF RRk kR B0k RRE RRE Rk REE bR B REE R B0 B R ok bR RO R bR B TR REE B bRk kiR

¥ kidackdotin it
% %
2K+ TOTAL *
* X
Eettezesittes

COMBINE HYDROGRAPHS FROM SUBIL, SB2, & SUB3

W HYDROGRAPH COB INATION
ICOHP 2 MUMBER OF HYDROGRAPHS TO COMBINE
b3 e
fsed peed 43 H b33
HYDROGRAPH AT STATION  TOTAL
PEAK FLOW TN HAXTHM AVERASE FLOW
6-HR 4R 72HR 23.50-HR
(cFs) {HR)
{cFS)
1337, 16.50 1173. 5. 508. 508.
{(INCHES)  5.081 8.565 8.565 8.565
(AC-FT) 592. 97. 97, 9%7.

CUMLATIVE AREA = 2.16 SO0 M

BHF P PEE REE b bk bRk kbR FEE B bk bk Rk kil BEE bEE PR RRE R hbE bk Rk RkE b BRE bR R B R B bk R Bk

asczizaziceaty
¥ ¥
KW { S SB4 #
X X
Rzt tosztzczs
SUBAREA OF CLAY GULLEY ABOVE HIGHWAY 103
DRAINAGE AREA OF 0.76 SOUARE MILES

SUBBASIM RUNOFF DATA

38 A SUBBASIN CHARACTERISTICS
TAREA .76 SUBBASIN AREA



FhE Rk bk ERE ek R ERE R PR KRR R KRR BRR REE bR ok BRE RbE bk e B Kk R R0 RBE R R R PR b B K b

jazaddsaissedis
X X
40 KK ] ROUTE %
X t
feasheerircsstd
HYDROGRAPH ROUTING DATA
41 BT TATI OR STRADDLE-STAGGER ROUTING
NSTPS 4 MRBER OF TATUM STEPS
NSTOL 2 MUMBER OF ORDINATES 70 BE AVERAGED
LAG 0 MMBER OF INTERVALS TO LAS HYDROGRAPH
£+
b -+ 4 f 2 bt Tkt o 4
HYDROGRAPH AT STATION  ROUTE
PEAK FLOH  TIM MAXTMUM AVERAGE FLOW
6-HR 2%-HR 7-HR 23.50-HR
+(cFs) (HR)
{CFS) ,
t 5%, 16.00 467. 197. 197. 197.
(INCHES}  5.714 9.430 9.430 9.430
{#c-FT) 932. 3. 382. 3.

CIMAATIVE AREA = .76 SO HI

TR R kR B EE B Rk okt kb bk ok Rk bk bk b B bRk BRE bk B B BEE B bR B ok bR bRk bk e B B

Bedanssasssiely
4 t

2K * B ¥
x ¥
PRk

SUBAREA OF CLAY GULLEY BETWEEN HIGHWAY 105 AND CONFLUENCE WITH
CODN HARSH GULLEY
DRAINAGE AREA OF 0.88 SOUARE MILES
SUBBASIN RUMOFF DATA

46 BA SUBBASIN CHARACTERISTICS
TAREA .08 SUBBASIN AREA

PRECIPITATION DATA

11 PH DEPTHS FOR  1-PERCENT HYPOTHETICAL STORH

11



FRECIPITATION DATA

11 PH DEPTHS FOR  1-PERCENT HYPOTHETICAL STORM
..... HYDRO-S3 .o o TRHAD L L TP
SHIN ISHIN 60-HIN 2R 3-HR  6-HR 129 24-WR 2-DAY 4-DAY  7-DAY 10-DAY
S0 202 465 610 65 670 1080 1290 00 .00 00 .00

STORM AREA = .78
12ty UNIFORN LOSS RATE
STRIL L0 INITIAL LSS
CHSTE .05 UNIFORM LOSS RATE
RTIMP .00 PERCENT IMPERVIBUS ARFA
3948 SHYDER UMITGRAPH
TP 2.59 LAG
&P .45 PEAKING COEFFICTENT

SYNTHETIC ACCUMULATED-AREA VS. TIHE CURVE WILL BF USED

it

UNIT HYDROGRAPH PARAMETERS
CLARK TC 3.20 MR R 465K
SHNYDER TP 3O01HR - EP .45

INIT HYDROGRAPH
34 END-0F-PERIOD ORDINATES

4 16. 33. 50. 6. A, 74. 67. 0. b
49, . 3. 3. 3. 3. 2. 23. 2l 19
17. I5. 14 12. 11. 19, 9. 8. 7. 6
6. 5. 5. 4. 4. 3. 3. 3. 2. 2
2. 2. 2. 1. I8 L. 1. L. i !
L L 1. g.

E= 33 i ok et 223

HYDROGRAPH AT STATION  Sig4

TOTAL RAINFALL = 12.82, TOTAL LOSS = 1.17, TOTAL EXCESS = 11.64

PEAK FLOW  TINE MAXIMUM AVERASE FLOW
6-HR 244 7-HR 23.50-HR
+  {cFs) (HR)
{CFS)
L T A i 472, 205. 205. 25.
(INCGHES)  5.773 9.821 9.821 9.821
{AC-FT) 234, 39, 398, 398.

CUMULATIVE AREA = 76 SO MT

1o



..... HIDRO-35 ..o e TP L L TPAS

SHIN ISHIN 60-MIN  2-HR 3HR 6HR  12-HR 24-HR  2-DAY  4-DAY  7-DAY l0-DAY

S002.02 465 610 6% 870 1080 129 .00 .00

STORM AREA = .88
12U UNIFORM LOSS RATE
STRTL 00 INITIAL LOSS
eNSTL .05 UNIFORM LOSS RATE
RTIHP D0 PERCENT IHPERVIOUS AREA
47 US SHYDER UNITGRAPH
TP .17 LA6
ce 45 PRAKING CORFFICIENT

SYNTHETIC ACCUMULATED-AREA VS. TIHE CURVE KILL BE USED

=

UNIT HYDROGRAPH PARAMETERS
CLARK  TC 5.48 HR R 8.17 W
SHYDER TP 520 HR P 45

INIT HYDROGRAPH
95 END-OF-PERIOD ORDIMATES
— L. 3. 1o. 16. 2. 3 3. 43. 47.
S, 49. 46. 43. 41. b 3. 3. 32.
2. %. 25. 23. 2. 21. 1. 18. 17.
15. . 13. 13. 12, i, 11 10. 9.
4. 3. 7. 7. 6. 6. 6. 3. 3
4. 4. 4. 4. 4 3. 3 3. 3
2. 2. 2. 2. 2. 2. 2 2. 1
1. L L 1. L. L. i L. 1
L. L 1. L. L. L. 0 0. 0
0. 0. 0.
® £ ¥ Ee s it

HYDROGRAPH AT STATION  SUBS

TOTAL RAINFALL - 12,82, TOTAL L0SS = 1.17, TOTAL EXCESS = 1l.é4

PEAK FLOW  TIME HAXTHUM AVERAGE FLOW
648 24-HR 7HR O 23.504R
+  {0FS) {HR)
{crs)
M. 1.0 402, 1. 179. 173.
(INCHES)  4.246 7.418 7.418 7.418
(A7) 19. 348, 348, 343.

CUMLATIVE AREA - BB SO HI

TN

12

.00

el e



Bt B bk Rk b ok kb Rkk bk B bR kb B RRE R bk BOE B B B Rk RRK b o0k bk Rk Bk B B b b Bt o

fbacansvevisty
¥ L
BKE ¢+ TOTAL *
] ¥
assss a2 zes sy

CONBINE HYDROGRAPHS FROM SUBL, SUB2, SUB3, SUB4, & SUBS

0 HG HYBROGRAPH COMBINATION
TCoHP 3 WMBER OF HYDROGRAPHS TO COMBIME
pss 4
oo besd b=+ e i
HYDROGRAPH AT STATION  TOTAL
PEAK FLOW  TIE HAXTHUH AVERAGE FLOW
6-HR 24-HR 7-HR 23.50-HR
+ {CF9) (HR)
(cFs)
0 Bl6. 1690 203, 8. &, 834,
(INCHES)  4.981 8.472 8.472 8.472
(4C-FT)  1009. 1717. 1717. 1.

CUMULATIVE AREA = 5.80 50 MI

TR bk bR Rk R Pht bk B0 B R R kR 13 R B Bk REE RRE PR R RrE 30k R SRk B0 B Rk kb b ERE PR bRk b

soitsasatiszi

HYDROGRAPH ROUTING DATA

2 Rr TATUN OR STRADDLE-STAGGER ROUTING
NSTPS 3 NUMBER OF TATLM STEPS
HSTDL 2 MMBER OF ORDINATES TO BE AVERAGED
LA& 0 NUMBER OF INTERVALS TO LAG HYDROBRAPH
o
b2 234 a 323 o
HYDROGRAPH AT STATION  ROUTE
PEAK FLOW  TIKE HAXTHUK AVERAGE FLOW

13



AR 24-HR MR 23.50-HR

+ {0FS) {HR)
(CFs)
+ 252 17.60 2026. . 846, 846,
{INCHES) 4.956 g.111 8.111 8.1
(AC+T) 1003. 1644, 1644, 1644,

COMUATIVE AREA = 3.80 SO MI

Kok B R bR R R FE B R R b b ke R B R B bR bt Bk bR ok ek kR REE Bk ek R o B0 R o0k i

2332123832854
¥ t
AR A ¥ EEU

Reziatiasiezily

SUBAREA OF COOM MARSH BETWEEN CLAY GUALEY AND LITTLE PINE ISLAND BAYOL
DRAINAGE AREA OF 0.6/ SQUARE MILES

SUBBASIN RUMOFF DATA

6 BA SUBBASIN CHARACTERISTICS
TAREA .67 SIBBASIH AREA

PRECIPITATION DATA

11 PH DEPTHS FOR  1-PERCENT HYPOTHETICAL STORM
..... BDRO-3S ..o e TPHD TP
SHIN I5-HIN 60-MIN 2R 3-HR &HR  12-HR 24-HR  2-DAY 4-DAY 7-DAY 10-DAY
S 2.2 46 610 6% 870 W08 12% o0 00 0 .00

STORM AREA - .67
12 LW UNIFORH LOSS RATE
STRIL .00 INITIAL 0SS
CNSTL .05 IMIFORH LOSS RATE
RTIMP .00 PERCENT IMPERYIOUS AREA
57 U3 SHYDER UNITGRAPH
3 464 LAG
ce .45 PEAKING COEFFICIENT

SYNTHETIC ACCUMULATED-AREA V5. YIHE CURVE NILL BE USED

223
UNIT HYDROGRAPH PARAMETERS
CLARK  TC 4.94 MR R7EH
SNYDER TP 4.67 HR CP .45

INIT HYDROGRAPH

14



83 EMD-OF-PERIOD ORDINATES

L 3. 10. t6. 23. 3. 3. 3. 42, 43.
41 3. 3. 3. 31, 2. 2. 25, 24, 2.
2L 19. 18, 17. ls. 13. 14. 13. 12 11.
10. 10, 9. 9. 8. 7. 7. 6. 6. 6.
5. 3, 3. 4, 4 i, 4. 3. 3.
3. 2 2, 2. 2 Z. 2. 2. 2. i
L. L. L. L. I L 1 1. L. L.
1. L. L. L. 1 0. 0 0. 0. 0.
0. 0. 0.
Ht E224 213 K x

HIDROGRAPH AT STATION  SUB&

TOTAL RAINFALL = 12,82, YOTAL 105S = 1.7, TOTAL EXCESS = 11.64

PEAK FLOW  TDE MAXTHUM AVERAGE FLOW
6-HR 24-HR THHR 25.50-HR
+(CFS) {HR)
{CFS)
%5 1650 397 147. 147. 147.
(INCHES)  4.541 7.965 7.965 7.965
{(AC-FT) 162. 2. 265, 285,

CUMMLATIVE AREA - 67 S0 M

FHOER KRR bR R RhE BRE ok bR EEE A B R BEE bk EER R BRE bk bk tEE R P R b e b ok on bk Rk ki

fesvate=cyiesty
¥ b 3
8Kt TOTAL X
t %
peaceesifacisss
COHBINE HYDROGRAPHS FROM SUB1, SIB2, SUB3, SUB4, SUBS, & SUB6
60 K HYDROSRAPH COMB INATION
1CoHP 2 MABER OF HYDROGRAPHS T0 COMBINE
o .
£kt HE it 24 ki
HYDROGRAPH AT STATION  TOTAL
PEAK LW TIE MAXTHH AVERAGE FLOW
6-HR 24-HR THHR O 23.50-HR
+ (CFS) (HR)
{cFS)
vO2%51. 17.00 2351, 9%3. %3. 993.

(INCHES)  4.889 8.089 8.089 8.0%9

15



GPERATIGN
.HYER‘(BRAPH AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
ROUTED 10
HYDROGRAPH AT
2 COMBINED AT
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
3 COMBINED AT
ROUTED TO
HYDROGRAPH AT

2 COMBINED AT

{AC-FT) 1186,

CUMAATIVE AREA -
PEAY
STATION  FLOW
S6R1 634,
RIUTE 623.
482 489,
TOTAL 1100,
ROUTE 1091,
383 259.
TOTAL 1332
B4 569.
ROUTE 556,
SUB5 442,
TOTAL  2316.
RUTE 2292
SUB6 %S.
TOTAL  2651.

16

1928,

4.47 5Q HL

FLOA TN CUBIC FEET PER SECOND

1928.

1928,

RUNOFT SUMMARY

TIME IN HOURS, AREA IN SQUARE MILES

TIE OF
PEAK

15.00

15.50

16.30

16.00

16.50

15.50

16.50

15.00

16.00

17.00

16.50

17.00

16.50

17.00

AVERAGE FLOM FOR MAXTHLM PERIOD

6-HOUR

527.

S22,

439.

958.

354,

225.

1173.

472,

467.

2026.

327.

2351,

24-HOUR

223.

222.

19,

419.

400

100.

197.

17,

B46.

147.

993.

72-HOUR

2.

2.

19.

419,

100.

197.

179.

846,

147,

993.

BASIN
AREA

L7

1.75

Al

2.16

76

76

3.9

3.80

.6/

.47

MAXTHN  TIME OF
STAGE  MAX STAGE



e HORMAL END OF HEC-1 ¥t

17
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HEC-1 COMPUTER MODEL OF CLEMMONS AND GOLEMAN GULLIES
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3 9%
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81
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DRAINAGE AREA OF 1.23 SOUARE NILES

1.23

60

1 0 0.9 202 445 610 45 870 1080 12.9%
0 0.05 '

499 0.4
ROUTE
2.40 2
582

SUBAREA GOLEMAN GULLEY BETHEEN HMY 105 & CONFLUENCE WITH CLEMHONS GULLEY
DRAINAGE AREA OF 0.47 SQUARE MILES

0.47

3.5 0.4

TOTAL
COMBINE HYDROGRAPHS FROM SUBL & SiB2
2

B3

SUBAREA OF CLEMMONS BULLEY ABOVE CONFLUENCE WITH GOLENAN BULLEY
DRATNAGE AREA (F 17.12 SOUARE HILES

17.12

1324 0.45

TOTAL
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KK TOTAL
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510 QUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IFLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

it HYDROGRAPH TIHE DATA
NHIN
IDATE t
Ik
M
WDDATE 2
NDTIME

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIHE

NMBER OF HYDROGRAPH ORDTNATES
ENDING DATE

EHDING TIHE

goﬁgmg

COMPUTATION INTERVAL .50 HOURS
TOTAL TIME BASE  47.50 HOURS
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SUBAREA GOLEMAN BULLEY ABOVE HWY 105
DRAINAGE AREA OF 1.23 SQUARE MILES

SUBBASIN RUMOFF DATA

SUBBASIN CHARAGTERISTICS
TAREA 123 SUBBASIM AREA

PRECIPITATION DATA

DEPTHS FOR  1-PERCENT HYPOTHETICAL STORM

..... HIDRO-3D .vv e TPH0 s TR

......

OHIN ISHIN GFHIN 2-HR 3R 6-HR  12-HR  24-HR 2-DAY  4-DAY  7-DAY 10-DAY

0 202 465 600 6% 870 1080 2% 00 00 .00
STORM AREA = 1.3

UNIFORM LOSS RATE

STRIL .00 INITIAL L0SS
ONSTL .05 UNIFORM L0SS RATE
RTIHP .00 PERCENT IMPERVIQUS AREA
SHYDER UNTTGRAPH
i3 4.99 LA6
cp 45 PEAKING CORFFICIENT

SYNTHETIG ACCUMR ATED-~AREA VS. TIME CURVE WILL BE USED

£ 2

UNIT HYDROGRAPH PARAMETERS
CLARK TC S.I9HR R 7.9 R
SODER TP 5.00 HR [

NIT HYDROGRAPH
90 END-OF-PERIOD ORDINATES

2. 8. 16. 25. 36. é7. 5. 63. 70.
7. 68. 4. 60. 5. 3. 3. 47. 44.
3. 3. 3. 32. 3. 2. 2. 25, 23.
2. 19. i8. 17. 16. 15. 4. 1. 12,
1. 16. 10. 9. 9, 8. 3. 7. 7.
6. 6. 5. 3. 3. 4 4. 4. 4.
3. 3. 3. 3. 2. 2 2. 2. 2.
2. 2. I L. L. l 1. i L.
I L. 1 1. 1. i 1. L. I.
2 ts b2 ok <2 4

HYDROGRAPH AT STATION  SiB1

TOTAL RAINFALL - 12.68, TOTAL L0SS = 1.28, TOTAL EXEESS = 11.68

PEAX FLON

ITHE HAXIMUM AVERARE FLOW
6-HR 24-HR 7R 4750

.00

A A N
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HYDROGRAPH ROUTING DATA

1S RT TATUH OR STRAGDLE-STAGRER ROUTIMG
NSTPS 2 WUMBER OF TATLM STEPS
NSTOL 2 MABER OF ORDINATES TO BE AYERAGED
LAG 0 MMBER OF INTERVALS TO LAG HYDRUGRAPH
it
ik 2s3 i ot hx
HYDROGRAPH AT STATION  ROUTE
PEAK FLOW  TIEE HAXTMUM AVERAGE FLOW
6-HR 24-HR 7-HR 47.50-HR
+  {CFS) {HR)
{cFs)
+ 87 18.00 571. 337. 191. 191.
(INGES) 4314 10.1% 11.450 11.450
A1) 243. 689, 751, 751,

COMULATIVE AREA = 123 SO MI
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DRAINAGE AREA OF 0.47 SQUARE MILES
SUBBASIN RUNOFF DATA

19 BA SUBBASIN CHARACTERISTICS
TAREA 47 SUBBASIN AREA

PRECIPITATION DATA

i1 M DEPTHS FOR  1-PERCENT HYPOTHETICAL STORK
..... HDRO=SS oo TR0 L TR
SHIN ISHIN 6-HIN  2HR  J-HR 6-HR 12-HR  24-HR  2-DAY 4-DAY 7-DAY I0-DAY
S22 465 60 69 6870 080 12% .00 00 .00 .00

STORM AREA = 47
21y UNIFORY LOSS RATE
STRIL .00 INITIAL LOSS
CNSTL .05 UNIFORM LOSS RATE
RTINP .00 PERCERT IMPERVIUS AREA
2008 SNYDER UNTTGRAPH
TP 3.59 LA6
P A5 PEAKING COEFFICIENT

SYNTHETIC ACCUMULATED-ARES V5. TIME CURVE WILL BE USED

th

{WIT HYDROGRAPH PARAMETERS
CLARK  TC 3.87 HR R 5.64 HR
SODER TP 3.2 WR P .45

UNIT HYBROGRAPH
64 END-OF-PERIOD ORDINATES

2. 6. 3. 2L, 28. 3. 3. 3. 3%. 33
30. 2. 25. 2. 21, 19. 18. 16. 15. 14
12. II. 10. 10. 9. 8. 7. 7. 6. 6
5. S. 4 4. 4. 3 3. 3. 3. 2
2 2. 2 2. I. [ L L. L. 1
1. 1. i L 1. 1 I a. 0. g
0. 0. 0 0.
223 2 id i 2] o

HYDROGRAPH AT STATION  SUB2

TOTAL RADNFALL = 12.89, TOTAL L03S = 1.20, TOTAL EXCESS = 11.49

PEAK FLOW  TIME HAXIMOM AVERAGE FLOW
6HR 2448 THR  47.50-HR
+ {CFS) (HR)
{CFS)
+O30. 1800 27. 137. 74, 7.

{(INCHES) 5273 10.508 11.628 11.628



(AC-FT) 132. 271, o1, 1.
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COMBINE HYDROGRAPHS FROM SUBI & 582

B HYDROGRAPH COMBINATION
Tcoup 2 MIBER OF HYDROGRAPHS TO COMBINE
o
fe=4 s s kkx FE¢ 4 1k
HYDROGRAPH AT STATION  TOTAL
PEAX FLOW  TIE MAXIMOM AVERAGE FLOW
5-HR 24-HR TR 4750+
+{0FS) {HR)
(CFS}
T I Vi 8. 7. 266. 266.
{INCHES}  4.497 10.33 11.499 11.4%
(4C-FT) 408. 93%. 1043. 1043.

CUMRATIVE AREA = 170 SQ HI

koo R B B R B b b b bR R R b R ook b i Rk O B bR RRE BDE R R H Rk RRE KR g SRR b

SUBAREA OF CLEMMNS GLRLEY ABOVE CONFLUENCE WITH GOLEMAM GULLEY
DRAINAGE AREA OF 17.12 SOUARE MILES

SUBBASIN RUNOFF DATA

27 BA SUBBASIN CHARACTERISTICS
TAREA 17.12  SUBBASIN AREA



PRECIPITATION DATA

.00

162.
313,

301.
237.
187.
147.
116.

91.

3.
4.

.00

P-49 ...l

7-DAY  10-DAY

.20 00
121, 142,
330. 4.
JA. 3¢5.
294, Al
232. 22.
122, 178.
144, 140.
113. 111,
89. 87.
70, 69.
58, M.
44, 43.
3. 33.
2. 26.
2. 21,

1L PH DEPTHS FOR  1-PERCENT HYPOTHETICAL STORM
..... BYDROFZS wooees oonveeeeee P40
S-MIN 1S-HIN 6O-MIN 2R 3HR  6MR  I2-HR 24-HR 2-DAY  4-DAY
S0 202 665 6.0 6% 870 1080 12.9
STORM ARFA = 17.12
12 W4 UNIFORM LOSS RATE
STRIL .00 INITIAL LOSS
CNSTL .05 UNIFORM LOSS RATE
RTIHP .00 PERCENT INPERVIOUS AREA
2B SNYDER INITERAPH
1[4 13.24 A6
cp AS  PEAKIMG COEFFICIENT
SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED
i
UNIT HYDROGRAPH PARAMETERS
CLARK  TC 13.54 HR R 20.94 HR
SWDER TP I3.30HR  CP .45
UNTT HYDROGRAPH
150 END-OF-PERTOD ORDIKATES
VOLE - .9
3. 10. 21. M. 49, 65. 83.
163. 186, 208. 232. 254, 276. %5,
357. %8. 377. 384, 368. 390. 389.
35. 348, 340. 332. 3. 316. 3.
21. 274, 267. 2%l. 255. 249, 43,
21, 216, 211, 206. 21, 196. 191.
174, 170, 166. 162. 158. 154, 151.
137. 134, 131, 198. 125. 122. 119.
108. 105. 103. 100. 9. %. 9.
85. 83. al. 7. 7. 75. 74.
67, 65. 6. £2. 61, 59. 5.
S3. 5. 50. 49. 43. 47. 46.
42, 4. 40. 39. 38. 37, 3.
33. 3. 31, 30. 0. . 2.
%. 2. 2. 2. 23. 23. 2
333 ¥ e ki e
KYDROGRAPH AT STATION  SUB3
TOTAL RAINFALL = 12.64, TOTAL LOSS = 1.20, TOTAL EXCESS = 1184
PEAK FLON  TIME MAXIHUM AVERAGE FLOW
6-HR 26-+R 7HR 47508
+ (CFS) (HR)

(cFs)



6. 5.9 3958. 3130. 1963. 1963.
{INCHES) 2,095 6798 8.440 B.440
(a-F1) 1913, 6207. 7706. 7706.

CUMUALATIVE AREA = 1712 SO HI

EE EkE bRt bk B b bk PRk bk bl ok TRt BEE BEE bR bbE PR b ohk ok bk bER bR bRk ok ik bk B bk B Rk b bk

fedosianvasvesy
b 4 X
Bt TOTA %
¥ d
fosizsbrsonss s
COMBINE HYDROGRAPHS FROM SUBL, StB2, & SiB3
3G HYDROGRAPH COMBINATION
1C0HP 2 MUMBER OF HYDROGRAPHS TO COMBINE
sy
X pees b ¢ s 3¢
HYDROGRAPH AT STATION  TOTAL
PEAK FLOW  TIME MAXTHUM AVERAGE FLOW
&-HR 24-HR 7R 47.50-HR
+  {CFS) {HR)
(CFS)
M3 5.0 4319. 3502, 25, 2.
(INCHES)  2.134 6.921 8.716 8.716
(ACFT) 2142, £94. 8748. 8748,

CUMULATIVE AREA = 18.82 SQ NI

ek ok B bk bk PR ERE B Bk BbE ok ook bor bk bk bR bR bR bk Bk bR B BRE bRk bR R B PR TR o B B

fiazezaznszsas]
¥ X
2K ¢ ROTE *
¥ ¥
Phbckb e

HYDROGRAPH ROUTING DATA

33 RY TATUM OR STRADDCE-STAGGER ROUTING
KSTPS 3 MMBER OF TATIM STEPS
HSTOL 2 HUMBER OF ORDINATES T0 BE AVERAGED



LAG 0 NUMBER OF INTERVALS TO LAG HYDROGRAPH

besd
b2 49 == ¥k a3 23
HYDROGRAPH AT STATION  ROUTE
PEAK FLON  TIME MAXIMM AVERAGE FLOW
6-HR 24-HR 7R 47.50-H8
+ {CFS) (HR)
{¢FS)
t o M%. 259 4315. 3500. 2203. 2203.
(INCHES) 2,132 6.916 8.614 8.614
{(AFT) 2140, 6942, 2646, 3846

CUHULATIVE AREA = 18.82 SO MI

B Rk bk ohE R B R B0 bk bR bk bR B Rk B P ek bk et R B bR bk B bk bR kR BRE SR Bt ot

faztazasarszisd
3 ¥
Mgk % B4+
¥ L3
aossozsissiges
SUBAREA OF CLEMMONS SULLEY BETWEEN LITTLE PINE ISLAND BAYOU AND GOLEMAN
DRAINAGE ARCA OF 1.18 SOUARE MILES

SUBBASIN RUMOFF DATA

37 B4 SUBBASIN CHARACTERISTICS
TAREA 1.18 SUBBASIN AREA

PRECIPITATION DATA

HM DEPTHS FOR  1-PERCENT HYPOTHETICAL STORM
..... HIBROS3S oot e TPHAD L TR
SHIN IS-MIN 6OHIN  2-HR SR 6-HR 12-HR 24-HR  2-DAY  4-DAY 7-DAY 10-DAY
S 2R 465 600 65 870 1080 12% 8 0 00 .00

STORM AREA = 1.18
121U LHIFORY LOSS RATE
STRTL .00 INITIAL LOSS
CHSTL .05 UNIFORH LOSS RATE
RTIHP .00 PERCENT TMPERVIOUS AREA
BUs SNYDER UMITGRAPH
i3 4.78 LA6
ce .45 PEAXING COEFFICIENT



SYNTHETIC ACCUMULATED-AREA V5. TIME CURVE WILL BE USED

b2

INIT HYDROGRAPH PARAMETERS
CLARK  TC S.03WR R 7.9 W
SNBER TP 478 HR cP .45

UNIT HYDRGGRAPH
86 END-0F-PERIOD ORDINATES
2. 8. i7. 27, 3. 43. 9. 57. 71. 73.
71, 6. 62. 5. N, sl. 48. 43. 42, 3.
37. 3. 32. 30. 2. 6. 2. AR 2. 20.
19. 18. 1. 16. 15. 14, 13. 12, 11, 10
i0. 9. 9. 8. 8. 7. 7. 6. 6. 3.
5. 5. 4 4, 4, 4. 3. 3 3. 3.
3. 2. 2. 2. 2. 2. 2. 2 2. 1.
L. l. L 1. L 1. i 1 i L
L. L. L. 1. L L.
Bk ¥k T k¥ 22

HYDROGRAPH AT STATION  SUB4

TOTAL RAINFALL - 12.88, TOTAL LOSS = 1.20, TOTAL EXCESS = 11.48

-~

PEAK FLW  TIE MAXTMUM AVERAGE FLOW -
6-HR 24-HR 7R 47.50-R
(cFs) {HR)
{oFs)
oo\ 7.0 565. 397. 134, 184.
(INCHES)  4.455 10.2% 11.504 11,504
(ACFT) 20. £48. 724 724,

CUMLATIVE AREA = 118 SO MI

ok ki BHE bk B kR o B B bR RRF ok B R B e otk kbE bRk PR ek B R B bR bR B HR R B b

FEFCRRRR R
* %
I ¥ TOTAL ¢
¥ X
bk
COMBINE HYDROGRAPHS FROM SUBI, SUB2, SUB3, & SUB4
ALK HYDROGRAPH COMBINATION i
ICOoRP 2 NUBER OF HYDROGRAPHS T COMBINE
e
okx 223 L2 bk i

10



—

t

PEAK FLOW  TINE
{eFs) (HR)

7%, 5.0

OPERATION

HYDROGRAPH AT

ROUTED 10

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT STATION

6-HR
(CFs)
8634,
(INCHES) 2,154
(AC-FT) 298,
CUMMLATIVE AREA =
PEAK
STATION  FLOW
S8l 630.
ROUTE 627.
U2 310.
TOTAL 902,
SB3 3966
TOTAL 4431,
ROUTE 4426,
R4 628.
TOTAL 4739,

ek NORMAL END OF HEC-1 ¥+

11

TOTAL
HAXTHM AVERAGE FLOW

28R 7-HR 47.50-HR
3769. 2387. 2367,
7.666 8.785 6.785
7475. 93570. 9370.

20.00 S0 HI

RUNOFF SUMHARY

FLON IN CtBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIHE OF
PEAK

17.00

18.00

16.00

17.50

2.9

25.08

25.50

17.00

.00

AVERAGE FLOW FOR MAXTMM PERIOD

6-HOUR

573.

371,

267.

4319.

4315.

4634.

24-HOUR

337.

- 337,

137.

472.

3130.

327.

3769.

72-HR

192.

91

M.

266.

1963.

184,

2397.

BASIN
AREA

1.3

1.3

A7

1.70

17.12

i18.82

18.82

1.18

26.00

HAXIHH
STAGE

TIE OF
HAX STAGE



APPENDIX 3

HEC-2 COMPUTER MODEL OF COON MARSH GULLY
(EXISTING CONDITIONS)
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R o R R R R
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ERROR CORR - ©1,02,03,04,05,06
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IBM-PC-XT VERSION
R oo ak e

fR
T1 HARDIN COUNTY WCID WO, 1 FLOOD STuDY J0B 002 JULY 89 DM
T2 EXISTING CONDITIONS 100~YEAR FLOOD COMPUTER FILE COONEX4
T3 COON MARSH GULLY  STARY AT NORMAL DEPTH  DIVERTED G EXCLUDED (PH DR.& D0)
1 IGEX 1N NI IDIR STRT KERIE WIN ¢ WL e
0. 8. 0. 0. .001800 .00 0 0. 21000 .000
J2 NPROF [PLeF PREVS  XSECV  XSECH N ALDC  I8W CHHIN ITRACE
1.000 000 -1.000 000 .000 000 .000 000 .000 RLED
J3 VARIABLE CODES FOR SUMMARY PRINTOUT

38.000 43.000 ]3.000 14.000 15.000 40.000 1.000 2000 3000 10,000
11000 12,008  5.000 38.000 3%.000 42.000 4000 53.000 4000 27.000

28.000 25.000 26.000 16.000 17.000 18.000 .000 .000 .000 .000
I LPRRT  NMSEC EEAERREQUESTED SECTION MUMBERSHHkELRKE

~10.000 -10.000 .000 000 .000 Ri 11 000 .00 000 .000

A2 120 050 Joo .00 .000 006 .00
7.000 300.000 430000 770.000  960.000 1310.000  1530.000  1720.000
4150.006  33.000 1591.000  1609.000 000 000 .00 an

18.400 1582.000  16.%00  1591.000 14.500  1600.008 16:%1] 1609.000

PRIV BEBBE=SE

2.300 2000.000  26.300 2050000 2.100  2100.000 .00 000

5400 1000.00 25400 10000 24700 100000 5300 1000 25.50
X0 150.00 B0 100000 20700 150.00 2340 M0.00 21800
060 106.00 19400 IS2.000  17.900 ISV.00 20500 16400  19.600

19.700 1660.000  19.700  1672.000 21.200  1700.000 2.000  1720.000 21.500
2.30 176.000  23.100  1800.000 2490 1850.000 26.000  1%00.000 26.200

FARE |

16:37:44

1200.000
1450.000
1579.000
1645.000
1750.000
1950.000

.000

. Tz

foer -



07/16/83

EBREETS

™ oo oo oo

(xa

=%

LRIRBE=SE

ERRELBREBBE BEBBRBE

5700.000
4.006
26.300
24.000
22.700
26.500

5701.000
14,600
1694.000
22.800
17.208
1800.000

5719.000

7.
5720.000

7.000
X006
31.000
3.406
27.500
25.600
2.0

12150.000
29.300
21.700
30.400
31.30
5.30
3.7

12950.000
360
3.100
25.100
22.000
25.900
28.50
28.600
30.200

16:37:43

20.000
17.300
1000.000
1566.000
1715.000
2200.000

1600.000
2.800
2.000

1705.000
2.85%0

A

mb.1]
70.000
21.000
1000.909
1500.000
1995.006
2206.000
270,900

36.000
1006.004
1400,000
1966, 800
2400. 000
2676.000
2800000

38.000
1000.000
1200.000
1450.000
1665.000
1705.000
1727000
1900.000
2150.000

1685.000
1694.000
2.300
2.30
2.98
26.600

22.3500
21.008
1704.000
22.900
22.600

110.000
1995.000
31.20
23.600
24.500
2.200

2666000
27.700
27.800
30.600
31.300
24.900
30.500

1631.000
30.500
3.000
28.800
28.000
2.000
28.100
29.000
30.400

1715.000

17.300
1108.000
1600.000
16800.000
2300000

2.30
16%4.000
22.800
2,000

A0
250.008
2005.000
1100.609
1600.000
1956.000
2300.000

278,000
1100,008
1500.000
2000000
2500.000
2673.000
2900.000

1711000
1022.000
1250.000
1500.000
1683.000
1711.000
1730.000
1950.000
2200.000

1500.000
1695.000
26.200
22,900
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
3120
2.600
22.900
27.400
3.400
22,900
2.300
30.700

1250.000

17.200
1200.000
1645.000
1500.000
2400.000

1.000
2.700
17.360

1704.000
2.900

18.000

1.000

320.000
3700.660
1200.000
1760.000
2004.000
2400.000

2200.000
1200.000
1600.000
2100.000
2600600
2678.000
3600, 000

£00.000
1046000
1300.000
1550.000
1691.000
1717.000
1740.000
2000.000
2250.000

1550.000
1704.060
25.800
17.300
25.500
27.200

1.000
20,50
1695.000
22.500
2.100

18.000
1.0m

1.660

330.000
4030.000
31.400
28.600
28.000
31.700

2400.000
2.700
28.100
30.200
31,900
28,400
3400

600.000
31.000
2.400
27.900
25.900
2.90
27.90
2.9

000

800
17.206
1300.000
1687.000
2000.000
2500.000

l?ﬂ] 066
2200.000
2634000
2700.000
5100.000

1100.000
1350.008
1600.000
1695.000
1722.000
1800.000
2050000

00

00
1705000
25.200
17.100
2%.106

313!1)

31.300
2,20
27.800
25.600
29.700
27.900
29.800

.000

PAGE

.000
.008
1400.000
1713.000
2100.000
2600.000

SE
HEEE

U
EE8 B8 88 88

1150008
1400.000
1640.000
1700.000
172 000
16850000
2100.000

000



07/16/89

A
&R
&R
GR

[
i
8r

ERBLERIBR|EE =& =

BRRBES

BVVBB=ES

BEREBIBLB =

7.000
13640000
31.700
30.400
31.400

RijN]
13841.000
6.000
1505.060

13879.000

12
13620.000

A
14930.000
31,606
31700
3.600
31000
29.500
29.500
28.890
29.70
31.9%0

7.000
16010.008
J0.800
29100
24,700
3600

7.000
17936.008
32.100
25.500
23.900
.50
31.600

19530.000
31.400
3.7
29.900
27.600
32.000
3.700
31,600

16:37:43

180.000
15.000
1006.000
1475.000
1600.000

015

1400.000
31.600

A2
4.000

1000.000

1200.000
1278.000
1308.006
£548.000
1600.000
1633.000
1750.000
1900000

180.600
16.000
1000.000
1472.000
1519.000
1845.000

150.000
22.000
705,000
1200.000
1306.000
1800.000
2500.000

3.000
00.000

1200.000

1289.000
1305.000
1331.000
1416.000
1550.000

230.000
1475.000
31.500
24,800
31.800

31.600
29.600

1587.000
31400
31.700
2.70
X700
2.700
25.100
3.300
29.800
32.500

230,000
1501.000
30.400
3.100
28.000
]

190.000
1205.000
31.700
2.200
30.600
31.100
32.100

1260.000
3,700
30.500
27490
28.400
31700
3.000
31.200

350.000
1503.000
1100.600
1485.000
1700.000

000
31.600
1509.000

.000

000

100
1611.000
1050.000
1220.000
12685.000
1345.000
1569.000
1603.000
1638.000
1766.000
1950.000

420.000
1523.000
1100.000
1481.000
1523.000

340.006
1230.000

800.000
1205.000
1400.000
1900.000
2400.000

1316.000
1000.600
1220.000
1295.000
1309.000
1354.000
1429.000
1600.000

360.000
700.000
31.800
23.600
32.300

1.000
1475.000
31.600

3.000

1.000

1640.000
351.500
31.000
28.30
29.600
29.600
25.600
31.808
29.400
.70

560.000
1620.008
29.600
2.400
30.500

450,000
2060.000
31,200
24.900
3.100
31.400

1420.000
30.600

31.300

26.500
31.400
30.300
31.200
32.%0

350.000
50.000
1200.000
1495.000
1800.000

1.000
3.600
30.900

33.000
.000

1.000

1100.000
1106.600
1255.000
1268.008

1430.000.

1582.000
1607.000
1644.000
1770.000
2000000

790.000
1105000
1200000

1491.600 |

1600,000

630.000
1890.006
900.000
12t1.000
1500.000
2000, 608

1668.008
1058.000

1264.000

12%.,000
1316.006
1338.000
1427 000
1760.000

320.000
90.000
3180
4.4
2.2

000
£.000
30.400
1600.000

38.000
1.600

1.000

1050.000
31.900
31.200
28.500
30.500
28.800
27.700
25.500
30.600
33.000

960,000
1030.060
2.106
28.800
31.700

760.000
1920000
30.900
5.500
30.20
2.100

1600000
30.50
31.600
2.100
31600
30.100
2.200

000

520.000
000
1300.006
1505.000
1900.000

1006.000
1220.000
1600.000
2100000

1100.000
1280.000
1300.000
1323.000
1542.000
1455.000

000

24 100
32.600

2.600
.90
2.700
32,100

31.000
31.000
26.400
31.500
30.000
31.000

Ri10

PAGE

.000
.000
1400.00¢
1509000
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EES8

<

28 8B B8 B

1150.600
1285.000
1304.000
1328.000
1360.000
1500.000
000
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i

LK

i1
B
L)
87
87

b1

L 8
a
Xt

D8

IERERZEE DREROXE

87
BT
81
BT
8r
BT

19855.000

H15

3.000
1985.000
12.000
1295.000
31,600
27.600

198%4.000

20
19895.000

120
7.000
21660.000
30.108
29.700

21840.000
10,000
30.100
3.7
28.700
.50

Q15
21861.000
31.000
1200000
32.800
2.50
1797.000
33.30
31.700
1900.000
32.9%00
30.500

21941.000
R

21942.000
10.000

015
Rt

1260.608
31.600
29.300

1309.000

110.900
9.000
1500.000
1821.000

16,000

1000.009
1792.000
1809.6%0
2600.000

015

1000.600
52.600
30.160

1792.000
33.300
31.700

1809.000
33.100

1296.000
]
31.600
27.400
1390.000
31.600

140.000
1784,000
.20
2.700

1792.000
X0.100

28.700
3.7

100
250,006
1821.000
1600.000
1906.000

1803.000
1508.000

1797.000
121,000

32.000

1300.000
1.000
1265.000
31.600
2.100
1316.000

38.000

1.000

340.000
2000.000
29.600
30.100

325.000

.060
015
1.000
31.600
26.300
134.000
31.400

36.000

1.000

470.000
1400.000
1700.000
200G.000

200.000

1600.000
1798.006
1%00.000

1.000
.00
X.100

1790.008
33.300
28.700

1804.900
33,300
3.180

2500.000

£6.000

- 1.000

325.600

1600, 600
1.000
51.000
£296.000
31.600
31.400

38.600
£.000

1.600

560.000
1765.000
29.500
30.500

200.000
27.600

8.70
3.100

1.000:

X.100
1400.000
33.200
31.700
1798.000
35.300
2.700
2100.000
32.900

20,000
1.000

1.000

588 B

31.600
29.30
1305.000

81

8
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07/16/89  16:37:43 FARE 6

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

. + saseas

HEC2 RELEASE DATED MOV 76 UPDATED HAY 1984
ERROR CORR - 01,02,83,04,05,06

HODIFICATION - 50,51,32,53,4,55,%
TBM-PC-XT VERSION
R R R R e R

T1 HARDIN COUNTY WCID Mo. 1 FLOOD STUDY J08 H-002 QLY 89 JMH
T2 EXISTING CONDITIONS 30-YEAR FLOOD COMPUTER FILE COONEX4
T3 COON MARSH GULLY  START AT NORMAL DEPTH  DIVERTED Q EXCLUDED {DD & P OX.)
JI ICHECK MO L IR SWRT KTRIC HVINS 0 WSEL Fe
0. 2. 0. 0. .001800 00 0 8. 2.0 .08

J2 NPROF IPLOT  PRFVS  XSECY  XSECH R ALDC  TBH CHNIN TTRACE

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



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

THIS RUN EXECUTED 07/16/89  16:40:44

PR R O R
HEC2 RELEASE DATED NOV 76 UPDATED HAY 1904
ERRCR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,95,%

T1 HARDIN COUNTY WCID NO. 1 FLOGD STUDY JOB H-002 JULY 89 M
T2 EXISTING CONDITIONS 25-YEAR FLOOD COMPUTER FILE COONEX4
T3 COON MARSH GULLY  START AT NORMAL DEPTH  DIVERTED Q EXCLUDED (DD & PH DR.)
J ICEXK 1IN NINY IDIR STRT WRIC WIS ¢ RSEL F&
0. 6. 0. 8. 00800 .00 0 0. 2t.0m .000

J2 NPROF IPLOT  PREVE  XSEQY  XSECK MR ALDC  HH CHNIN ITRACE

3.000 00 -1.006 000 .00 000 000 000 00 00



07/16/89  16:37:43 PAE 9

THIS RN EXECUTED 07/16/89  16:41:27

E&MD&TEDW?GWTEDMY 194
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,35,5%
wwc—xr WRSIM

T1 HARDIN COUNTY WCID NO. 1 FLOOD STUDY JB H-002  JILY 89 JM
T2 EXISTING CONDITIONS 5-YEAR FLOGD COMPUTER FILE COOHEX
T3 COON MARSH GULLY  START AY NORMAL DEPTH  DIVERTED § EXCLUDED {DD & PH DR.)
JOIGECK N NIWY IDIR STRT EIRIC WIS 0 HSEL Fo
0. 4 B. 2. 00180 .00 D 0. 2.0 000

J2 NROF JPLOT  PRFYS  XSECY  XSECH N ALDC  IBW CHNIH TTRACE

500 .00 Lo 00 00 .00 .00 .00 .00 .0



07/16/85  16:37:43 PME 8

. THIS RN EXECUTED 07/16/89  16:41:06

> [XH itbay

HEC2 RELEASE DATED MOV 76 LPOATED HAY 1984
ERROR CORR - 01 ,(l’m,&-(ﬁyﬂﬁ
mDIFICATIm - 50,51 152,53,5‘}55;%

TBH-PC-XT VERSION
T1 HARDIN COUNTY WCID NO. 1 FLOOB STUBY J0B HO-002  JULY 87 M
T2 EXISTING COMDITIONS LO-YEAR FLOOD CONPUTER FILE COONEX4
T3 COON MARSH GULLY  START AT NORMAL DEPTH  DIVERTED Q EXCLUDED {DD & PH BR.)
J1 ICHECK I Niv IDIR STRT METRIC #VINS ¢ WSEL F
0. 5. 0. 0. .001800 .08 .0 §. 21000 000

J2 NROF IRLOT  PRRVS XSEDV XSEH KN MLDC  IeH CHNIN TTRAGE

4.000 .06 -1.000 .000 .000 000 .000 00 008 .00



07/16/89  16:37:43 PAGE 10

N THES RUN DECUTED 07/16/89  16:41:49
FRE R R O P R
HEC2 RELEASE DATED Nov 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
HODIFICATION - 50,51,92,53,54,55,5
IBM-PC-XT VERSTON :
O R SRR R R

T1 HARDIN COUNTY WCID NO, 1 FLOGD STUDY J8 K002 ALY 89 AW

T2 EXISTING COMDITIONS 2-YEAR FLOOD COMPUTER FILE COONEXA

T3 COON MARSH GULLY  START AT NORMAL DEPTH  DIVERTED G EXCLUGED (BP & PM 0R.)

TOIEX 1N NI IDIR  STRT  METRIC HVINS ¢ WEL R
0. 3. 0. 6. .001800 i 0 0. 20000  .000

JZ WROE IPLOT  PRFVS  XGECY  XGECH W ALC  IBW CHNIN TIRACE

6.000 006 -£.000 000 ki1l .000 .00g .000 .000 .000



07/16/89

SO

$720.000
3720.000
$720.800
5720.000
5720.000
5720.000
5720600

9750.000
9750.000
9750.000
9750006
9750.000
9750.008
9750.000

12150.000
12150.000
12150.069
12150.000
12150.000
12150.000
12150.000

12950.000
12950.000
12950.000
12950.000
12950.000
129%50.000
12950.000

13640.000
13640.000
13840.000
13840.000
13840.000
13840.000
13840, 000

13841000
13041 ,000
13641 .000
13041.000
13841.000
13841.000
13841.000

16:37:43

1720.00
1530.00
1310.00
900.00
770.00
410.00
300.00

340.00
330.00
326.00
280.00
250.00
116.00

5.0

340.00
330.00
2.0
280.00
20.00
114.60

70.0

340.00
330.00
320.00
280.98
29.0
110.00

70.00

2.0
320.00
5.9
360.00
3.0
230.00
139.00

520.00

350.00
360.00
350.00
230.00
180.90

e

460.11
J80.64
22.2
166.89
%.79
243
.00

185.%
177.66
169.49
141.10
119.83
2.4
.00

.72
.76
276.75
4124
214,50

508

sz ==sRBR8R

ocH

881.06
B38.45
784.87
688.62
612.5
407.57
300.00

80.28
83.59
88.07
91.99
9.64
.81
0.0

26.52
2.4
%.42
a.01
24.00
17.28
17.95

67.85
68.05
63.38
£5.70
63.23
2.9
¥%.18

320.00
320.00
350.00
30.08
350.00
230.00
190.00

320.00
30.00
350,90
360.00
356.00
230.09
180.00

0ROB

e
310.92
233.11
124.49
64.65
.00
.00

74.36
6.7
62.44
46.91
35.53

74

.00

18.76
17.80
16.83
13.75
11.50

2.8

130.09
125,23
120.32
182.3
.14
3.3
15.16

SRkErERE RRzzzsE

EBTRD  ORSEL LRIWS

BEERk2B82 SR3RcER R22RsSkskR BRB2BE2 ==2BsBESR

2.9
8.%
%
A5
FAR/4
2.0
21.93

2.8
3.7
2.60
2.%
2.16
2.5
I A

.17
30.10
3.0
29.82
2.67
3.92
.47

3.2
30,17
30.10
.91
29.76
29.02
28.63

.42
2.3%
2.3
3.7
30.05
.32
B.H%

.4
2.3
3.3
3.6
3.4
3.3
28.%4

BSR2BERE RBR2333 3ERE3RBB 23232k RzRRRE3 ==28838E8

6

%.62
2.38
25.06
2.3
.05
2.81
2.01

5.8
2.4
2.6
9.3
4.9
2.33
21.3%

3.7
3.10
J0.02
29.82
2.6
8.9
28.47

3.2
3.18
30.10
29.91
2.77
2.0
.63

3.4
30.42
30.3%
3.5
3.13
8.3
2.97

3.48
3.43
30.40
2.%
30.14
8.5
2.9

L

NI
g2
A2
13
A3

Al

SeoRRBaER

Rel3z3re RRERRR EpBRE2238 E3BsSRER

=

sEzE828

BrassBE Howwiik

2288288

2RRRRBR BEB3BBSR

.01
.0t
.01
01
0l

2RAIRR S

[y

1.3
1.4
L&D
1.76
1.8
192
2.%

6.07
6.28
TN
8.8
%.01
6.17
L%

3.4
3.8
4.05
4.12
.n



07/16/93

SECNO

13879.000
13879.000
13879.000
13879.000
13879.000
13879.000
13879.000

13630.000
13830.000
13830.000
13880.608
13560000
13330000
13630.000

14330.000
14930.000
14930.000
14930.000
14930.500
14950.000
14930.000

16010.000
16015.909
16010.000
16010.000
16010.000
16016.000
16010000

17930.008
17930.000
17935.008
17930.000
17930.000
17936.000
17930.000

19530.000
19530.000
19530.000
17538.000
19530.000
19536.000
19530.000

16:37:43

320.00
320.00
350.00
360.00
350.00
230.00
180.60

320.00
520.00
550.00
360.00
350.00
230.00
180.00

520.00
520.00
550.00
360.00
350.00
230.00
180.00

1165.00
%0.00
790.00
560.00
420.00
230.00
180.00

870.00

760.00

630,00

430.00

340.00
190.00
150.08

870.00
760.00
630.00
430.08
340.00
190.00
150.00

aos

sR23388 2Ra8RR2SR

183 07
126.3
3.9
12.15

QcH

320.00
32.00
350.00
360.00
350.00
230.00
180.00

326.00
320.00
350.00
360.00
350.00
230.00
183.00

142.23
144.44
153.86
161.68
163.46
157.0
150.75

37581
353.39
.07
2144
169.41
124.16
113.01

.57
166.74
150.27
124,63
106.65

91.51

90.19

230.59
215.04
194.92
166.98
147.61
130.3
121.64

0ROB

EEEBRBRS =3B3REER

76.34
Uu.76
8.13
8L.73
32.60
11.01

135.06
114.85
3.1
63.2%
45.70
19.62
13.34

501.16
430.91
350.16
240.10
173.59

73.87

44.00

A49.76
200.88
162.24
100.35
67.00
%.10
16.21
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1920.00
1520.00
1920.00
1920.00
1920.00
1920.00

1600.00
1600.00
1600.00
1600.00
1600.00
1600.09
1600.00

325.00
325.00
3%5.00
325.00
32%5.00
325,00
32.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00

ELKIN

2.10
.10
5,10
35.10
A.10
.10
%.10

24.10
.10
.10
2.10
24.18
.10
.16

4.9

4.9
4.9
4.9
2.9
4.9
4.9

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

%.10
.10
.10
2.10
%.10
%.18
%.10

%.10
%.10
2%.10
%.10
.10
26.10
.10

TOPWID

16,61
510.67
5.9
512.40
9.4
363.91
285.70

695.99
686.64
661.47
667.55
635.48
o414
453.44

1695.00
16%5.00
1586.66
1352.72
1193.84

B82.57

820.59

%0.00
9%0.00
%60.00
959.62
877.60
572.10
#3.42

960.00
960.00
960.00
90.00
910.69
714.40
.47

%0.00
%0.00
%0.00
960.00
910.79
717.64
3.2

SSTA

1253.27
1254.68
1218
1254.35
2.1
1260.00
1281.37

1000.00
1000.60
1000.00
1000.00
1000.00
1051.34
124.79

785.00
705.00
707.94
778.74
828.59
1002.92
1031.10

800.00
800.00
800.00
800.00
800.00
#40.99
918.74

800.00
800.00
00.00
800.00
§00.00
900.00
862.39

800.00
800.60
800.00
0.0
800.00
800.00
80,52

ENDST

17%0.15
1788.95
17910
1789.34
1766.32
1772.6?
.z

1702.80
1693.94
1689.05
1675.72
1664.52
1607.89
1592.54

2400.00

2400.00
2397.8
2337.%
R4S
1965.49
1366. 12

1760.60
1760.00
1760.00
1745.54
1703.29
1604.63
1425.74

1760.00
1760.00
1760.06
1760.00
172520
164.3
1515. 14

1760.00
1766.00
1760.00
1760.00
1725.28
1635.27
1515.68

STENCL

»

.

BEE3sREE ZsSERRBER E233RE32 BRE3R3RE BR2RRE2BER BR2RE288S

STENCR

[

2EERRERE RER3zR SRR3R BkzERBER S3RRBRB BERBBEER

ARFA

653.54
6%.97
665.66
642.33
601.35
2%9.11
155.64

1408.86

1341.15
1301.09
1193.19
114,28
84,47
315.03

2862.16
29781
2306.16
1865.55
171,39

856.94

91.07

1757.61
1573.50
1387.01
1059.64
819.57
349.65
2.2

1974.22
171429
1517.41
1187.92
M2.05
9.4
323.42

1765.30
1625.57
1428.48
109%8.99
853.12
389.87
20.9

VeH

1.4
L.46
1.3
163
1.68
1.97
2.1

PAE 19
KON, KREH
120,00 50.00
12000 0.0
9.0 50.00
120.00 50.00
120.00 58.00
12000  56.00
120.00 50.00
120.00 5000
12000 0.0
120.00 50.06
0.0 .0
120.00 50.00
0.6 50.00
12000  50.00
120.06 - 5.0
120.00 50.90
120.00 .00
120.00 50.00
0.0 0.0
1200 5060
10.0 5.0
120.00 50.6¢
120.60 50.00
10.00 50.00
2.6 .0
12000 5.0
120.60  50.00
12000 50.00
120.0 5.8
120.00 56.00
0.0  50.00
1260.00 50.00
060 $0.00
12000 50.00
120.06  50.00
1500 1659
15.00 1693
15.00 7.4
B 8.0
o 199
15.0 2.05
5.0 27.00

e

120.00
120.00
120.00
126.00
120.00
120.00
120.00

120.00
128.00
1%.00
120.00
120.00
120.00
120.00

128.00
120.00
120.00
120.00
120.00
120.00
120.00

120.06
12.00
120.00
120.00
12.00
120.00
120.00

120.00
120.00
120.00
120.00
120.00
120.00
120.00

15.00
15.00
15.00
15.00
15.00
15.00
15.00



07/16/89

SECHO

19634.600
196%.000
198%4.000
19894.000
19834.000
196%.000
19834.000

19895.000
196%5.000
19895.000
19895.600
19695.000
19695.000
19895.000

21660.000
21660.000
21660.000
21660.000
21660.500
21660.000
21660.008

21860.000
21860.000
21860000
21860.000
21660.000
21860.000
21840.000

21868 .000
21861.000
21861.900

21861.000

21861.000
21861.000
21861.000

21941000
21341.000
21941000
21%41.000
2i541.000
21541.000
21941.000

16:37:43

oK

38.00
38.00
35.00
3.00
38.00
3.00
38.00

1.00
1.00
1.00
1.00
1.06
1.00
1.08

1765.00
1765.00
1763.00
1765.90
1765.00
1765.00
1765.00

200.00
20.00
200.06
200.00
20.00
20.00
200.00

1.00
1.00
1.00
1.00

100

1.00
1.00

£0.00
80.00
80.00
80.00
80.00
%0.00
80.00

HNIM

%.10
2.10
.10
.10
%.10
%.18
26.10

%.18
2%.10
2.10
%.10
%.10
.10
%.10

8.7
a8.70
2.70
B0
8.2
28.70
2.7

8.0
28.70
A.7
2.70
2.7
a0
8.7

2.7
8.0
2.7
8.7
8.7
2.7
2.7

2.2
8.70
28.70
2.7
28.70
2.7
.70

TOPRID

960.00
96000
9%0.00
%0.00
4.4
125.60
58311

960.00
960.00
$60.00
960.00
912.89
721.68
58.30

600,00
60056
600.00
600.00
600.00
§54.73
3490

1600.00
1600.00
1600.00
1600.00
17.00
17.00
17.00

1600.00
1600.00
1590.45
1592.65
1583.40
1549.67
1531.9%

1600.00
1600.00
1600.00
1600.00
1600.00
154.53
1535.34

S3TA

800.00
800.00
800.00
800.00
800.00
800.00
835.76

800.00
600.90
800.00
800.00
800.00
806.00
857.74

1508.00
1500.00
1500.00
1500.00
1500.00
1500.00
1500.00

1006.00
£000.00
1000.00
1000.00
1792.00
1792.00
1792.00

1000.00
1006.00
1000.00
1000.06
1000.00
1000.08
1060.00

1000.00
1000.00
1000.00
1000.00
1000.00
1000.00
1000.00

ENDST

1760.00
1760.00
1760.00
1760.00
7Ry
1637.66
1600.77

1760.00
1760.00
1768.00
1760.00
1726.67
1636.48
151649

2100.00
2100.00
2100.00
2100.00
2100.00
2100.00
2100.00

2600.00
2600.00
2600.00
2600.60
1809.00
1809.00
1809.00

2600.00
2600.00
2600.00
200.00
2600.00
2600.00
2600.00

2600.00
260000
2600.00
2600.00
2600.00
2600.00
2600.00

STENGL

BEERRRRR =28RBE3R SkspsEE8 8zkEB3ER B383838 EBREBEES

STENCR

2EREB3ER RER3RB3R BEERERE 22383z BkEs=238 BsB3REBSB

AREA

1799.67
163365
1442.47
1115.07
866.80
400.13
9.7

188,34
2.4
1525.48
1196.28
750.39
479.84
3.9

1872.89
1764.48
1621.35
139.%
1221.33

884,65

757.%

494175
4651.55
4263.%
3667.61
5.78
15.69
.16

768.16
4784
45.00
45.00
45.00
£.73
40.65
.2
3181
2204, 24
45.00
45.00
LR
4.3

271

1o
1.8
6
7.%
5.%
AN L
2.67

PAE X
KON KhOCH
1500 16.5
15.00 169
5.0 7.4
15.00  18.%4
5.0 1954
5.0 2.6
5.0 2.0
120.00  50.00
120,00  50.00
12606 50.00
120.00 3.0
120.0¢  50.00
128.00 0.0
18.00 50.00
0.0 5.0
12.00  50.00
120.00 50,00
2.0 3.0
1200 0.0
120.00 50,00
12000 50.00
12.00  50.00
[20.00 50.00
12006 50.00
120.00 50.60
120.00  50.00
12000 50.08
120.00  50.00
5.0 KW
1500 1500
15.00 1580
1500 15.00
15,00 15.00
1500 15.00
1500  15.00
1506 I5.00
1500 15.00
1500 1500
15.00  15.00
15.00 15.00
15.00  15.00
5.0 15.00

KEONR

15.00
15.00
15.60
15.00
15.00
15.00
15.00

120.00
120.00
120,00

120.00
120.00
120.00
120.00

120.00
120.00
120.00
120.00
120,00
120.00
12,90

120.00
120.00
120.00
120,00
120.00
126.00
120.00

13.00
15.08
15.00
15.00
15.00
15.00
15.00

15.00
5.0
15,00
15.00
15.00
15.00
15.00



07/16/89

16:37:83

SEDN0 MO HNIH

21942.006
2142.000
21942.000
21942.000
21542.000
21942.000
21942.000

22142.000
22142.000
22142.000
22142.000
22142000
2142000
22142,000

1.00
1.00
L00
1.00
1.00
1.00
L0

20.00
200.00
200.00
200.00
200.00
200,00
200,00

28.70
2.79
2.0
8.7
2.7
2.70
.70

2.7
2.7
2.7
2.0
8.7
2.7
8.70

TOPWID

1600.00
1600.00
1600.00
1600.60
17.00
17.00
17.00

1600.00
1600.00
1600.00
1600.08
1600.00
1571.98
1548.29

SSTA

1000.00
1000.00
1000.00
1000.00
1792,00
1792.00
1792.00

1000.00
1600.00
1000.00
1000.00
1000.00
1069.0¢
1000.00

ENDST

2600.00
2600.00
2600.00
2600.00
1809.00
1909.00
1809.00

2600.00
2600.06
00.00
2600.90
2600.00
2600.00
2600.00

STENGL

SRR BB3BESE

SHEMR

SeERERE B8EBBREBBR

AREA

4966.30
4742.57
6462, 14
»13.79
66.80
3L
47.33

4967.55
4741.03
6447.16
5607.33
4225.51
2571.53
2142.11

voH

39
.36
2
1B
3.
273
2.

5
3
2
7
A7
A7
deé

PAGE 21
KL KONCH
12000  50.00
1000 30.00
2.0 .00
120.00  50.00
128.00 5.0
12000 5.0
120.00 0.0
12000  50.00
12060  50.00
12000 50.90
[20.00  50.00
120.00 56.00
0.8  30.00
12000 50.00

KOOR

120.00
120.60
120.00
120.00
120.00
120.00
120.08

120.00
126.00
12.00
120.00
120.00
120.00
120.00



07/14/8%  16:37:43

SUMMARY OF ERRORS AMD SPECIAL NOTES

PARE

2



07/16/89  16:48:27

HERROR R RO R R R R
HECZ RELEASE DATED NOV 75 UPDATED HAY 1984
ERROR CORR - 01,02,03,04,05,06
HODIFICATION ~ 50,51,92,53,54,55,5
IBN-FC-XT YERSION

bR R R AR ko

THIS RUN EXECUTED 07/16/89

PAE |

16:48:28



APPENDIX 4

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



e~

, o
7, ca
2/05/88  11:47:2% PAGE 1
THIS RN EXECUTED 12/05/88  11:47:27
fesaiiasssasaasastiatosaaiinianstireenaznsizasnaiy
HEC2 RELEASE DATED NOV 76 UPDATED HAY 1984
ERROR CORR - 01,02,03,04,05,06
HODIFICATION - 50,51,52,53,54,55,5%
IBH-PC-AT VERSION
Hkbbbkbbbbboo e bbb e
R
T1 KARDIN COUNTY MCID M. 1 FLOGD STUDY J0B N0. H-002 MOV B8 I
T2 EXISTING CONDITIONS 00-YEAR FLOOD COMPUTER FILE CLEMEX?
TS CLEWNONS GULLY  START AT 550' DOWNSTREAN OF WOODMAY BRIDGE W/ C5 100-YR 0
JUICECK TN NIW DIR O STRT METRIC WVINS 0 WE  F
0. .0 0. 0000 .00 0 0 Zsw .00
J2 WPROF IPLOT  PRFVS  XSECY  XSECH PN ALDC  DBW CHIN ITRACE
LOG .00 100 00 000 .00 .00 .00 .00 .00
T3 VARZABLE CODES FOR SLMMARY PRINTOUT
10000 .00 .00 .00 00 .00 .00 000 000 000
IS LPRNT  HOMSEC FRERROREQUESTED SECTION MBBERSkPLPHER
-10.000 -10.000 .00 00 000 00 .00 .00 000 000
T N - TN RN 00 0 e 00 000 .00
T 7000 640000 0.000 1650.000 2260.000 310.000 400,000 4740000 000 .00
XL 353 23.000 1572000 1650.000 00 .00 00 00 .00 000
R 22.00 1000000 26.000 1140.000 24000 12%0.000 2,00 1530.00  20.000 1540.000
R 18.00 IS50.000 l6.000 IS55.000  14.000 1560.000  12.00 IS70.000  10.000  1572.000
B 7.800 1605000 10.000 1650.000  12.000 1655.000  14.000 165.000  16.000  1668.000
€ 18.00 1674000 2000 1678000 22.00 162.000 24000 190.00 26,000  2030.000
B 26,00 200000 2800 230000 28000 22%0.000 000 W 0w 000
M 409 J.00 24300 2A5.000 6.0 400.00  S.00 000 .00 000
X4 200 9.500 214400 12300 216300 .00 00 00 000 .00
R 29.60 100000 2940 1000.00  26.90 1200.000 8000 [300.00  2.200  1400.000
R 25.50 150000  25.600 [600.000 23300 170000 2330 1800000 25.200  1500.000
B 2.0 2000000 2150 2046.000 20900 2047.000 13000 2S5.000 12700 2065.500
6RO 12600 206650 1260 2067.50 11800 2085.000 11800 2086.000 11100 2104.500
B 10000 2105500 10300 22400 10.20  215.000  9.500 243.00  8.000  2148.000
R 10.000 258.000 1230 2162.000 200 2180500 2700 281500 2700  2163.000
B 25000 2200000 20.30 2300.000 24800 2400000 27.00 2500000  27.800  2591.000
R 2.90 000 650 K000 2300 200000 0100 3000006 .00 000



——

12/05/%8

Y
i1
BT
BY
BY
BT
Bt
81
BT
8T
8T

Al
BY
87

il

ar
Xl
GR
BR
&R
6R
ER

A1
GR
&R
ER
GR

015
4.030
27.000
2066.500
22.100
20.700
2124.000
2.300
9.500
2163.060
2.700

4.03

120
4.0¥7

A2
4.144
29.600
27.100
25.600
21.300
13.300
26.000
30,700

A2
4.150
4.000

2397.000

120
.15

Y.l
7.000
1240.000
36.000
20.000
11.100
16.000
26.000
31.700

5.000
3100.000
3420.000

28.500
22.000
14.200
20.900

11:47:26

015
.003
2047.000
2.000
11.800
2104.500
22.30
20.800
2144.008
2.600
2.700

120

120
31.000
1000. 000
1524.000
1700.000
2100.000
2397.000
2220.000
3335.000

R0

2263.000
18.300

120

.00
£40.000
29.000
1006.000
2080.000
2117.000
2260.000
2360.000
2690.000

12

30.000
1000.000
1500.066
1773.000
2200.000

.050
860.000
2105.000
26.000
18.000
18.600
18.000
26.000
32.000

2100.000

2300.000
28.700
12.800
15.700
15,700

1550.000

2190 000
22%0.000
2420.000
2965.000

040

2331.000
1100.000
1600.000
1782.000
2260.000

.500
1.000
2065500
2.000
11.800
2105.500
2.30
2.900
2162.000
22.600
000

30.000
.000

.500
1.000

300
630.000
26.100
28.200
24.700
17.300
21.300
26.000

30.000
2280.000

30.000

2260,000
1120000
26.000
16.000
11.800
20.000
26.000
52.000

2300.000

1460.000
28.400
19.000
20.000
19.600

000
1.008
22,000
20.500
2086.000
2.20
10.308
2143.000
22.600
21.100
.000

30.000
.000

.00
1.000

060
490.0600
1300.000
1559.000
1894.000
2263.000
2500.000
3110.000

30.000
16.000

30.000

3180.000
1200.000
1700.000
2090.000
2263.000
2295.000
2425.000
3095.0600

1680.000
1200.000
1700.000
1900.000
2300.800

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

38.000
1.000

.000
1.000

000
570.000
27.000
26.500
24.800
13.000
22.00
30.000
000

.000
35.000
13.600

000

.00g
30.000

000
4000000
1500000

24.000
14.000
13.700
2.000
26.000
33.400

2331.000

2180.000
26.700
19.000
20.5%
12.30

22.600

2.700

1400.000
1738.000
2100.000
2331.000



12/05/68

&R
&R

Ll
M
At
R
GR
&R
GR

M
M
i1
“
GR
R
&R
&R
GR
of

HC
Al
BT
BT
BT
81

Al
X2

il

L
ar
Al
]
&R
&R
&
&R

b
GR
&R
GR
&R
6R
&R

19.600
27.400

3.000
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
26.300

.00
5141.000
12.000
1613.000
27.900
26.500

8159.000
.000

8160.000

1A
7.000
13310.000
27.700
27.200
24.800
19.600
28.000

15410.000
.38
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

12
.600
29.000
19.400
1000.000
1500.000
1647.000
2100.000
2600.000
3100.000

1600.000
27.500
15.900

1639.000

120
540.000
25.000
1600.600
1500.008
2000.000
2261.000
2600.000

27.000
1000.000
1500.000
2000.000
2155.000
2600.000
3100.060

22.500
28.100

1500.000

1755.000
24.500
21.500
15.400
27.400

1500.000

1600.000
1687.000
30.508
27.600
26.500
2.100
26.500
28.400

27.600
25.500
1623.000
2.100

730.000
2232.000
27.300
26.900
24,600
24.500
28.300

2134.000
29.600
28.400
27.000
26.300
28.000
27.600

2400.000
2600900

.00

1816.000
1100.000
1606000
1793.000
2200000

.040

1647.000

15.900
1100.000
1600000
1700.900
2206.000
2760.600
3200.000

27.600
1622.000
27.500
19.500

.100
1380.000
2268.000
1109.000
1600.600
2100.000
2263.000
2700.000

2155.000
1100.000
1600.000
2100.000
2200.000
2700.600
5200.800

25.000
29.100

1755.000

2440.000
24.000
2,50
20,700
28.300

1600.000

1620.000
1623.000
31.500
16.100
25.900
27.600
28.400
28.500

1.000
1607.000
27.900
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

2500000
2900.000

2106000
1200.000
1706.000
1810.000
2300000

1980.060

19.500
1200.000
1613.000
1800.000
2300.000
2600.000
3300.000

1.000
27.700
25.600

1636.000
28200

18.000
000

1.000

2630.000
3200.960
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

2730.000
24.100
21,300
2.700

1623.000

1540.000
1639.000
3L.600
15.%00
26.400
27.500
23.500
23.000

1.000
19.400
1622.000
28.100
23.200

18.000
1060

1.000

3350.000
5150.000
28.000
26.800
25.300
26.500
2.8

2100.000
29.400
27.900
19.406
27.300
27.900

000

2600.000
3000.000

040

1306.000
1735.000
1900.000

1306.000
1622.000
1906000
2400.000
2500600
3400000

2232.000
2400.000
2%00.600

1300.000
1809.000
2136.000
2400.000
2500.000

.000

28.000
29.700

2000.000

23.500
16.100
24.900

2000.900

36.200
15.900
26.400
28.100

PAGE

2700.000

3100.000

120

1400.600
1772.008
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b
&R
GR
&R
GR
6R
&R

M
H
Xl
&R
&R
R
&R
&R
&R

NC
i
BT
BT
1
BT

X1
X2

Al

X

M
!
BR
&R
6R

16560060
29.000
28.000
26.100
20.000
26.800
28.600

5.000
3200.000
19430.000
30.600
30.600
23.200
21.100
27.800
28.600

000
19491.000
13.000
2208.000
26.600
24.600

19509.000
000

19510.000

.009
5.000
4352.000
23230.000
32.500
30.400
30.200
32.100
28.400
26.400
26.100
2.0
29.200
29.500
52.400
33.000

4.000
24750.000
29.700
20.200
24.500
29.500

11:47:26

27.000
500.000
1200.000
1456.008
1503.060
1650.000
1900.000

.040
.000
30.000
1000.008
1500.000
2000.000
2208.500
2300.000
2600.000

.006
.000
2100.000
26.600
24.600
2218.000

1487.600
28.400
27.800
26.160
23.600
27.200
28.500

2000.000
000
2200.000
31.00G
36.800
29.000
21.700
28.700
2.50

.60
.000
29.000
21.100
214.300
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
32.600
32.10

1283.000
1233.000
29.700
27.900
25.900
2.900

1512.000
1606000
1250.000
1460.000
1512.600
1706.600
1950.000

120

2220.000
£100.000
1609.000
2100.000
2214.500
2400.000
2900.000

.000
2.000
2208.500
26.600
24.500

00
RY.1

2456006
1012.000
1462.000
1862.000
19410600
2262.000
2437.000
2489.000
2518.000
2862.000
3262.000
5762.000
4262.000

030
1315.000
1050.000
1283.000
1310.008
1450.000

900.000
28.500
27.300
24.300
26.300
27.700
28.300

2200.000

2150.000
30.700
38.900
26.300
21.700
28.900
23.900

1.000
2200.000
26.600
21.700
2220.000

18.000

[.000

2437.000

2750.000
31.800
30.100
29.30
29.600
27.800
2.500
25.800
27.500
29.000
30.200
32.700
33.500

1316.000
1500.000
29.600
25.900
27.200
30.000

1108.000
1050.000
1300.000
1467000
1544030
1750.000
2000.000

.050

2450.000
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

.030

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
1285.000
1316.000
1500.000

1150.000
28.500
27.000
19.900
26.300
28.400
25.000

2220.000

2930.000
30.400
30.600
21.100
21.700
28.700
29.100

1.068
24600
2208, 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
23.500
27.100
23.200
29.200
31,300
32.600

1400.000
1550.000
29.800
24.200
28.500
30.600

.000
1100.009
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

2300.000

J20

1162.000
1662.000
1687.000
1962.000
2410.000
2453.000
2496.000
2562.000
3062.000
3462.000
3962.000

040

1150.000
1293.000
1356.000
1550.000

.00
28.100
2%.760
19,300
26,700
28.400

2400. 000

31.000
30.200
21.100
26.400
26.500
29.200

26.500
24.600
2215.000
27.800

24 000
29.500
29.800

PAGE

.00
1150.000
1400.000
1500.000
1660.000
1850.000

.040

1400.000
1900, 000
2208.000
2220.000
2700.000
3200.000
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R
&R

M
i1
GR
&R
&R
ER
&R
&R
&R
&R
(3

36.700
30.400

4.000
28230.000
31.400
31.100
29.600
25.100
28.800
29.600
30.000
31.300
.000

11:47:28

1572.000
1750.000

12
40.000
1000000
1250.900
1400.000
1500.000
1550.000
1650.000
£700.000
1950.000
.000

.20
30.400

1483.000
1485.000
51.300
30.600
26.800
25.500
28.700
29.900
30.000
31700
.03

1577.000
1800.908

.050
1512.006
1050.000
1300.000
1450.000
1505.000
1600.000
1658.000
1750.000
2000.900

.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

1600.000

120
3650.000
1100.000
1340.000
1486.000
1512.000
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
32.500
.000

1630.000

.040

1150.000
1346.000
1489.000
1520.000
1615.000
1665.000
1850.000
2100.000

.000

30.300

2150.000

31.100
30.100
25.500
26.900
290.100
29.600
30.800
52.800

.000

PAGE

1700.000

£200.000
1350.000
1495.000
1525.000
£613.000
1668.000
1900.000
2150.000

.00

5
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THIS RN EXECUTED 12/05/88  11:50:42
Fekkbsacdooattichib ook
HEC2 RELEASE DATED MOV 76 UPDATED MAY 1984
ERRGR €ORR - 01,02,03,04,05,06
HODIFICATION - 50,51,52,53,54,55,5%
IBH-PC-XT YERSION
HebtbpRRbek Rk s bk ookt

T1 HARDIN COUNTY WCID NO. I FLOOD STUDY JoB NO. HD-DE2 MOV 88 JMH
T2 EXISTING CONDITIONS 50-YEAR FLOOD COMPUTER FILE CLEMEX?
T3 CLEMMONS GIELY START AT 550" DOWNSTREAM OF WOODMAY BRIDGE W/ C5 50-YR Q
J1 ICHECK IWQ NINY IDIR STRT METRIC HVINS @ WSEL Fa
g. 7. 0. 0. .000000 .00 .0 0. 2.9 .000

J2 NPROF  IPLOT  PRFVS  XSECV  XSECH PN ALDC  IBW CHNTH ITRACE

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



12/05/88  11:47:26 PAGE 7

.

THIS RUM EXECUTED 12/05/88  11:81:19
bR RO ARG TR R
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1964
ERROR CORR - 01,02,03,64,05,06
HODIFICATION - 50,51,352,33,4,%5,%
IBH-PC-XT VERSION
FERRORE R RO PR DR R R R

T1 HARDIN COUNTY WCID NO. 1 FLOOD STUDY JOB N). HDH002 MOV 83 UM
T2 EXISTING CONDITIONS 25-YEAR FLOOD COMPUTER FILE CLEMEX2
T3 CLEMHONS GLLY START AT 550 DOWNSTREAM OF HOODWAY BRIDGE W/ CG 25-YR 4
J1 ICHECK  Tng NINV IDIR STRT METRIC  HVINS  Q WSEL Fa
0. 6. 0. 0. .000000 .00 .0 0. 2 .000

J2 NPROF  IPLOT  PRFVS  XSECV  XSECH PN AtDc  IBW CHvIH ITRACE

3.000 000 -1.000 000 009 .000 .000 000 .00o .00g



12/05/88  11:47:26 PABE B

THIS RN EXECUTED 12/05/88  11:51:55
R R bR e R R R R

HEC2 RELEASE DATED MOV 76 UPDATED MAY 1984

ERROR CORR - 01,02,03,04,05,06

HODIFICATION -  5@,51,52,53,54,35,56

IBH-PC-XT VERSION
bR RdoroodRck koo e

T1 HARDIN COUNTY WCID WO. 1 FLOOD STUDY J08 NO. HD-002 MOV 88 UM
T2 EXISTING COMDITIONS 10-YEAR FLOOD COMPUTER FILE CLEMEX?
T3 CLEMMONS GHRLY START AT 550" DOWNSTREAM OF MOODHAY BRIDGE W/ CG 10-YR Q
JI ICHECK M NINY IDIR STRT METRIC HVINS 0 WSEL FQ
0. 3. 0. 0. .000000 .00 ] 0. 2.30 .000

J2 NPROF  IPLOT  PRFWS  XSECY  XSECH  FN ALLRC  IBW CHNIM ITRACE

4.000 000 -1.000 .000 .000 000 000 000 .00o .000



- 12/05/08  11:47:26 PAEE 9

THIS RUM EXECUTED 12/05/88  11:52:2%9
Harrrkckbhbobbcackecahe bk oo
HEC2 RELEASE DATED WOV 75 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,0
HODIFICATION - 50,51,52,53,54, 55,5
IBH-PC-XT VERSION
Prodrpkicepk kbbbt oo ookl

T1 HARDIN COUNTY WCID NO. 1 FLOOD STUDY J0B HO. H)-002 NOV B8 W
T2 EXISTING CONDITIONS S5-YEAR FLOOD COMPUTER FILE CLEMEX2
T3 CLEMMONS GULLY START AT 550" DORNSTREAM OF WOODMAY BRIDGE W/ C5 5-YR @
JI ICHECK  Tn NIV IDIR STRY HETRIC  WVINS @ WOEL Fo
0. 4. ¢ 0. 000000 .00 8 8. 20.70 00

J2 NPROF  IPLOT  PRFVS  XSECY  XSECH PN ALLDC  IBW CHNIN ITRACE

5.000 Lo -1.000 .00 .00 .000 .000 .000 .000 000



12/05/88  11:47:26

THIS RUN EXECUTED 12/05/88
bR R PO R

HEC2 RELEASE DATED NOY 76 UPDATED MAY 1984

ERROR CORR - 01,02,03,04,05,06

HODIFICATION - 56,51,52,53,54,55,56

IBK-PC-XT YERSION
HbohkrbrbrebrbroebRe ke o

71 HARDIN COUNTY WCID NO. 1 FLOOD STUDY JOB NO. HD-DO2 MOV B8 MM
T2 EXISTING CONDITIONS 2-YEAR FLOOD COMPUTER FILE CLEMEX2
T3 CLEMMOMS GULLY START AT 550" QOWNSTREAH OF WOODWAY BRIDGE N/ L6 2-YR Q
Jl ICHECK M NINY IDIR STRT METRIC  HVINS 0 HOEL Fo
0. 3. 0. 0. .000000 .0 0 0. 19.800 .000

J2 NPROF IPLOT  PRFYS  XSEDY  XSECH PN ALDG I8 CHNIN TTRACE

6.000 000 -1.000 000 .000 .000 .000 .000 .00 .000

PAGE 10

11:33.03



- 12/05/88  11:47:2% PAGE 11

THIS RUN EXECUTED 12/05/88  11:53:34
FECRHEREbRE ORI PR
HEC2 RELEASE DATED WOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 90,91,92,53,54,95,%
IBM-PC-XT VERSION
PR RO

T1 HARDIN COUNTY WCID NO. I FLOOD STUDY JOB NO. HD-0D2 MOV 83 UM
T2 EXISTING CONDITIONS 1-YEAR FIL.OOD COMPUTER FILE CLEMEXL
T3 CLEMMONS GLLY START AT 550" DOWNSTREAM OF HOODWAY BRIDGE W/ CG 1-YR Q
J1 ICHECK 1M NIRY IDIR STRT METRIC  RVINS @ WSEL K
0. 2 0. 0. .00c000 00 A 0. 19.50 RiL)

J2 NPROF  IPLOT  PRFVS  XSECY  XSECH PN ALDC  IBH CHNIN ITRACE

15.900 000 -1.000 060 000 0 .000 00 .000 .00



12/05/€8

11:47:26

bbbk kRaRk e Rtk ok

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

HODIFICATION - 50,51,52,53,54,55,5
IBA-PC-XT VERSION
FherircockraceeoR R R R R b

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

ONS BULLY

START AT 5

SUMHMARY PRINTOUT TABLE 150

SECKO

3.9%0
3.9%
3.930
3.930
3.930
3.930
3.930

4.029
4.029
4.029
4.029
4.029
4.029
4.029

4.030
4.030
4.030
4.030
4.030
4.030
4.030

4.03
4.03
4.03%
4.036
4.03%
4.03%
4.03

XLCH

B=s88888

ELTRD

BR3=288E BRER=288\8

21.90
2190
21.90
1.9
21.9%0
2L.90

2.9
21.90
21.9%
219
2.9
21.90
2.9

ELLC

RRERBBE BBBB8B3B

22.70

ELHIN

7.%0
7.80
7.80
7.80
1.80
7.80
.80

8.00
8.0
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
8.00
8.00
8.00

g

4740.00
4000.00
3180.00
2260.00
1650.00

860.00

640.00

4740.00
4000.00
3180.00
2260.00
1650.00

80.00

640.00

4746.00
4000.00
3180.00
2260.00
1650.00

860.00

640.00

4740.00
4000.00
3180.00
2260.00
1650.00

860.00

640.00

CWSEL

25.90
2.9
2.2
21.30
20.70
19.80
19.50

24.14
2.2
22.43
21.45
20.%0
19.84
19.52

24.30
5.3
22.51
21.50
20.84
19.85
19.53

24.30
3.3
2.5
21.51
20.54
19.85
19.53

B3k 33RE233 =3RERBRR3 EEBBE28S=

CRINS

THES RN EXECUTED 12/05/88

£6

3.9
23.05
2.3
2.3
0.4
19.61
19.51

4.3
2.4
2.5
21.5%
20.86
19.8
19.54

4.3
23.44
2.6
21.57
20.87
19.86
9.3

0.3
25.45
2.62
2057
20.87
19.8
19.54

10K¥5

3.88
3.57
2.74
1.7%
114

41

.25

10.97
1.5
9.49
6.64
4.41
1.68
1.05

1.49
2.43
2.40
1.05

A3

1.47
2.40
2.39
1.05

A3
.08

VeH

3.5
3.2
2.76
2.13
1.4

54

J?

5.9
5.8
5.08
4.04
3.7
185
1.43

L4l
1L.72
.1
1.3
L2

.59

46

1.41
1.7
1.68
1.33
1.2

9

.46

PABE 12

11:54:04

AREA

2096.28
1678.32
1478.68
1331.34
1241.4
1114.34
1073.68

2473.61
1776.32
1507.59
1276.8%
1159.87
1027.88

997.78

2365.46
1612.89
1297.72
1149.57
1097.50

978.12

939.32

2375.10
1624.22
1301.14
1150,
1098.15

979.24

940.47

R

2407.38
2116.24
1928.5
1690.99
1546.38
1341.56
127649

1431.67
1177.70
1032.03
877.07
785.92
662.73
624.74

3883.67
2363.56
2052.50
201.14
2339.38
2418.99
2914

3904.18
2581.13
2056.37
2201.40
2330.61
122.68
2%.30



s

12/05/88

SECH)

4.037
4.037
4,03/
4.037
4.037
4,057
4.037

4,184
4.144
4.144
4,144
4.144
4.184
4.144

4.1
4.150
4,130
4.150
4.150
4.150
4.130

4,15
4,15
4.15%
4.15%
4,156
4.1%
4.15%

1240.000
1240.000
1240.000
1240.000
1240.000
1240.000
1246.000

3420.000
3420.008
3420.600
3420.000
3420.000
3420.000
3420.000

11:47:26

UEF)

.00
1.00
1.00
1.00
1.00
1.00
1.00

270.00
570.08
370.00
570.00
570.00
570.00
570.00

3.00
30.00
30.90
30.00
30.00
30.00
30.00

36.00
30.00
30.00
30.00
30.00
30.00
30.60

1500.00
1500.90
1500.00
1500.90
1500.00
1500.00
1500.00

2180.00
2180.00
2180.00
2180.00
2185.00
2180.90
2180.00

ELTRD

SRz 2328288

16.00
16,00
16.00
16.00
16.00
16.00

SR8 BE2REEBR B383888

ELLC

ERBR8R2R 28233388

18.30
18.30
18.30
13.30
18.30
18.30

222888 22333338 BzBEEs88

ELMIN

8.00
8.00
8.00
8.00
8.00
8.00
8.00

10.00
10.00
10.00
10.00
10.00
10.%0
10.00

10.00
10.00
10.00
10.00
10.00
10.00
16.00

10.00
10.00
10.00
10.00
10.00
19.08
18.00

10.60
10.60
10.60
10.60
10.60
10.60
10.60

12.30
12.30
12.38
12.30
12.3
12.30
12.30

8

4740.00
4000.00
3180.00
2260.00
1650.00

860.00

640.00

4740.00
4000.00
3180.00
2260.00
1630.00

860.00

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

£60.00

640.00

4740.00
4000.00
5180.00
2260.00
1650.00

860.00

640.00

4740.00
4000.00
3180.00
2260.00
1650.00

660.00

640.00

CWSEL

.25
FARE
2.49
21.49
20.82
19.54
9.5

24.60
23.69
2.8
2073
2.9
19.91
19.57

24.95
23.63
22.78
21.69
20.96
19.89
19.%

24.72
23.80
22.93
2t.81
2105
19.94
19.59

24.95
24.04
23.14
21.98
2017
1.9
19.62

3.2
H.3
23.40
2.2
21.36
20.08
17.68

CRINS

EEREBE8 =322 BRRERRRE R2R2Ek2R B323323R=R B3EE=EBS

2

24.42
23.49
22.65
21.59
2.9
19.67
9.5

24.67
23.76
2.8
21.77
4.8
19.92
19.57

24.74
3.8
2.%
21.82
21.06
19.94
19.59

24.78
23.64
2.9
21.86
21.08
19.9%
19.60

2.9
24.08
YARY;
2.0
2L.19
20.00
19.63

2.23
24.33
23.42
2.5
21.38
20.10
19.70

10K¥5

10.46
11.15
9.31
6.54
4.3
1.67
1.04

2.17
2.7
2.10
1.72
1.2

.o

35

R
%
.96
9%
.84
R
42

2.06
2.16
2.00
1.66
1.2

.53

3

1.09
1.03
.87
.65
.46
20
A3

1.8
1.9
2.32
3.06

37 -

3.%9
3.47

PAGE I3

VeH

5.9
5.74
5.04
4.02
3.16
1.8
1.43

2.30
2.4
2.04
1.72
1.3

B4

.65

3.73
3.66
3.40
3.00
2.5%
1.73
1.42

2.26
2.4
2.01
1.70
1.38

1.78
1.66
1.45
1.17

94

.44

1.68
1.75
1.7
1.85
1.88
1.66
1.46

AREA

2559.95
1824 46
1524.32
1286.08
1165.24
1030.46
969,63

3927.83
3148.13
2454.55
1669.28
1354.91
1087.29
1019.01

3358.44
2509.2
1894.18
118.21
819.29
3%60.97
493.4

403469
5244.50
2557.30
1719.62
1372.9%
1095.53
1024.%

3773.53
3255.28
2793.70
271.15
1973.82
1649.72
1570.51

5671.60
4682.2%6
3741.34
2662.00
1897.64

936.29

819.39

il

1465.56
1198.05
1042.21
883.78
730.41
665.19
626.70

3228.23
2656.35
2193.20
1723.70
1474.91
1165.67
1076.67

5158.26
4108.16
3238.23
2309.61
1795.28
1169.68

993.41

5301.62
PIAR:Y)
2246.65
1754.55
1494 41
1176.01
1064.69

4540.65
3935.81
3401.78
2790.02
2424 46
1941.25
1801.65

37431
207.85
2089.08
1291.87
850.47
430.54
343.67



01/16/89  18:57:05

oeasiuisatesiecsavazatis ettt iossrrveeariiel)
HEC2 RELEASE DATED HOV 76 UPDATED MAY 1984
ERROR CORR - 01,82,03,04,05,06
HODIFICATION - 50,81,52,53,54,55,56
IBM-PC-XT VERSION

R8st sateiisetatizeiiasaatavecanriasaisesasiessd

71 HARDIN COUMTY WCID NO. 1 FLOOD STUDY

12 EXISTIMG CONDITIONS 5-YEAR FLOGD

T3 GOLEMAN GULLY START AT MORMAL DEPTH

J1 ICHECK  INA NINY IDIR SIRT
0. 4. 0. 0. .00

J2 NPROF IPLOT  PRFYS  XSECY  SECH

5.000 000 -1.000 000 300

THIS RUN EXECUTED 01/16/89

J0B HD-062 DEC % JM

COMPUTER FILE GOLEX

KETRIC WIS 4 WSEL

00 .0 0. 20.000

N ALLDE  IBW CHNIM

2]

TTRACE

000

PagE 7

18:59:31



01/16/89  18:57:05

Eitizsztertacistasassstrtet bttt otenctazzesitaty
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,08
HODIFICATION - 50,51,52,53,54, 55,56
IBM-PC-AT VERSION

ook boiokbloberkokkobbioboooaok ook

71 HARDIN COUNTY WCID Mo. I FLOOD STUDY

T2 EXISTING COMDITIONS 25-YEAR FLOD

T3 GOLEMAN GULLY START AT NORMAL DEPTH

JU ICHECK  INg HIWV IR STRT
0. b. 0. 9. .00I000

J2 WPROF IPLOT  PRFVS  XSECY  XSECH

5.000 000 -1.000 .000 .000

108 Hp-002 DEC B M

CIMPUTER FILE GOLEX

HETRIC

FN

RIY

.000

HVINS

8

4100

.000

4

184

.60

PRGE 5

THIS RUM EXECUTED OL/16/89  13:59:05

HSEL

21.000

CHNIM

.000

Fa

ITRACE

.000



01/16/89  18:57:05

ERzioessssansinstseistryrasiozaceruzotacasiietsst
HEC? RELEASE DATED MOV 76 UPDATED MAY 1%84
ERROR CORR - 01,02,03,04,05,06
HODIFICATION - 50,51,32,53,54, 55,5
IBM-PC-XT YERSION

FekboockiribobrRackk pbkooekok bk ook ekt

TL HARDIN GOUNTY WCID MO. 1 FLOOD STUDY

T2 EXISTING CONDITIONS 10-YEAR FLOOD

T3 GOLEMAN BULLY START AT MORMAL DEPTH

J1 ICHECK  ING NIRV IDIR STRT
0. 3. 0. 0. .001660

J2 NPROF IPLET  PRFVS  XSECV  XSECH

4.000 000 -1.000 600 000

Jos Ho-002 DEC 83 JW

COMPUTER FILE GOLEX

HETRIC

FH

00

.000

HVINS

]

MLDC

.600

g

184

0.

REE]

THIS RUN EXECUTED 01/15/89

WSEL

21.008

CHNIH

600

Fa

.600

TTRACE

.6o0

PAGE &

18:59:28



D1/1ef69  18:57:05

Bees o3 assaptsersrrortiaeeizasaiadaisioetacacaty
HEC? RELEASE DATED NGV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
HODIFICATION - 50,51,52,53,54,55,56
IBM-PC-XT YERSION

eeseteastacnaetativiestaantctaceraiarenrisezeesis

T1 HARDIN COUNTY WCID NO. 1 FLOOD STUDY

T2 EXISTING CONDITIONS 2-YEAR FLOOD

T3 GOLEMAN GULLY START AT NORMAL DEPTH

JIOICHECK 1IN NINV IDIR STRT
0. 3. 0. 0. .0ol000

J2 NPROF IPLOT  PRFVS  XSECY  XSECH

4.000 060 -1.000 .0o0 .00

Jog HD-0G2 DEC &3
COMPUTER FILE GOLEX

METRIC

N

.

.00g

HYINS

0

ALLEC

000

g

L

JHH

060

THIS RUN EXECUTED O1/1a/37

H3EL Fi
20.000 .00
CHIM TTRACE

.000 .000

PAGE &

19:08:04



01/16/89  18:57:05

fe22stastacisecceseiassaseiiosstrcacttarssrstsitel
HECZ RELEASE DATED MOV 76 UPDATED HAY 1584
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,56
[BH-PC-XT VERSION
[Satassciatiectetittinsestites ttesnsnzasisyerattsd

T1 HARDIN COUMTY WCID NO. | FLOOD STUDY

T2 EXISTING CONDITIONS 1-YEAR FLOOD

T3 GOLEMAN GULLY START AT HORMAL DEPTH

JIOICHECK 1M NINY IDIR STRY
0. 2 0. 0. .00LCOO

J2 NPROF IPLOT  PRRVS  XSECY  XSECH

15.000 o0 -1.000 000 .000

THIS RUN EXECUTED 01/18/39

108 HD-002 DEC 3 T

COMPUTER FILE GOLEX

HETRIC  HVINS @ HSEL
.00 Ri] g, 20.080

EN ALLDC  IBW CHNTH

000 .000 .Ce0 000

g

.000

TTRACE

00

PAGE 9

19:00:18



— 01/16/89  18:57:05 PAGE 10

, THIS RUN EXECUTED O1/16/8%  19:00:29
ez issatizilocecsnciazadevisiaasanisiissiiiits sy

HECZ RELEASE DATED MOV 76 UPDATED MAY 1954
ERAGR CORR - 01,02,03,04,05,08
HODIFICATION - 50,51,52,53,54,55,56
IBM-PC-XT YERSION
222zt adasei it s st v It ey is syt Lokt

NOTE- ASTERISK {¥) AT LEFT OF CROSS-SECTION MUMBER INDICATES MESSAGE IN SUMMARY UF ERRORS LIST

# BIALY START AT

SUMMARY PRINTOMT

SECHO g L8 GeCH GR0B ELIRD  CWSEL  CRINS E6 v H 0LOSS  I0K¥S
200,000 50080 I0.0% 2025 9.6 N1 RV L U T A .07 .00 0 9w
05000 780.00 3148l 26527 200.U 0 2689 00 265 7 .00 800 1o

— 200.000  #40.00 28077 2545 1437 00 .52 00 %99 .07 .00 £ 9%
200.000  460.00 18996 21582 7442 A0 25095 A6 26.02 07 .0 A0 592
200.000 34000 11643 Dl 3171 B B4 N1 T 07 .0 00 10,06
20.000  198.00  45.% 142,20 1.3 000 243 Q00 244 07 0 0 95
200.000 14008 2437 14 At REUAN Y 200 2373 06 00 080 1003
1650.000  %06.00  BL.63 29883  5i9.H RUUFN Y 00 2788 .0 45 11 S Y
1630.000  780.00  £0.3% 28392 435700 £ 2.3 L0 274 01 45 A 153
1650.000 #4000  39.85 2408 336.08 A0 2703 0 7o .01 49 00 182
1650.000  460.00 2120 23256 206.23 00 2649 Q0 2646 .02 .44 O 1.4
1650.000  340.00 1241 20325 1433 S0 D% L AR .02 A3 RO 1|
1630.000 1%0.00 2.1 1383 V.Y 00 A7 200 W il .57 £ L4
le36.000  140.00 29 10657 3314 00 M.06 000 2407 01 33 a0 Lot
3300.000  900.00 3.0 425 10758 0 2B/ M R0 .06 .30 01 8%
3300.608  780.00 78659 40933 @402 A 27 B 7% .07 .51 02 %0
3300.000 44000 %506 3373 50.M 00 2750 20 2758 08 .82 201002
3300.000  460.00 .52 35041 5.7 00 26.9 J0 7 .09 53 0200 19
3300.000 34000 2. 30445 6.5 £ 2.3 J0 2.8 .10 .52 L0300 1253
3300.000 19000 189 .00 £ B RL| BRIV .08 45 02 1269
3300.000  140.00 .00 140.00 .60 0 2442 M A 07 .40 000 1278
460000 630.00 212,12 229 1490 L0 3022 00 303 RN 2.04 RN N ¥
50000 550.00 17470 247.67  127.63 2 300 0 3.0/ .03 2.13 £ 6%
M60.000 440,00 12466 22107 WY @B B8 £00 98 .03 2.23 £ Ly
M&0.000 32000 709 0.4 8Y B 294 00 24 .03 2.41 D 798

- MH0.000 24000 3728 1682 3410 £ 2507 £0 B .03 2.61 A 9%
5460.000  130.00 2,40 125.8l 1.% M B2 Q0 B .05 3.1 1 1 Ve
S460.000  100.00 00 100.00 00 RERETR 74 p0 2w .05 .48 .00 23.50



-—

01/16/%9

SECHL

3460.000
5680.000
9660000
9660000
S660.000
5660.000
5660000

3661.000
3661,000
5661.000
3661.000
3661.000
S661.000
661000

374}.000
5741.000
574,000
S741.000
5741.000
5741.500
5741.000

3742.000
3742.000
5742.000
3742.000
5742.000
5742500
5742.000

3542.000
5842000
542,000
5842000
5342.000
5242.000
5342.000

13:57:05

a

630.00
950.00
440.00
320.00
240.00
130.00
100.80

630.08
550.00
440.00
320.40
240.00
130.00
100.00

630.00
550.08
§45.00
320.00
240.00
130.00
100.00

£30.00
330.00
440.00
320.00
240.00
130.09
100.00

630.00
330.08
449.00
320.00
240.00
130.60
100.00

{Los

Eesg=s8R

REY

.80

a0
R

26724
218.43
156. 14
%11
52.43
.28

OCH

£30.00
550.00
440.60
320.00
240.00
130.0C
100.00

£38.00
550.60
440.00
320.00
243.00
136.00
100.80

£30.00
958, B0
440.00
520.60
240.00
158.00
100.60

630.00
350.90
44800
320.00
240.00
130.%0
100.00

144.07
113.85
76.92

GRoB

ErgeEsBE B3=3388E

s
&

23838

a0
0
.00
09
00

.80
.00

17595
151.95
112.64
£9.7%
43.50
7.8

.52

ELTRD

B3B38

BE3888

CHSEL

30.352
30.16
8.5
29.5
29.23
2801

212

30.16
30.05
29.8
29253
022
28,50

212

30.44
= 0
35.26

29.93

CRTHS

.60
.00
.00
.00

7.9
7.7
27.42
27.81

e33R =Bz3RBE8S3

£6

30.6L
30.40
30.05
2967
27.30
28.54

28.15

.78
0.5
30.16

22,69

2 B3 P i
cn :
-

O 0D

o
L

31.06
30.73
30.23
20.77
P
1255

2. 14

3118
.2
30.34
.79
2.3
2856

2816

3.3
0.8
30.40
3.8
2.41
xea

3.4

[
A I =

HL

2EsR888

(LS5

A3
A0
07
.04
02
Al
01

L
A2
07
.03



0i/1a/82  13:57:05 FAGE 12

& BHLLY START AT

SUNMARY PRINTOUT

SECHO  XLEH ELHIN  TOPWID  SSTA ENDST  STEMCL  STEMCR  AREA YCH e KHNCR KRR

203.000 L0 a0 2928 20324 244 (0 L0 5292 3020 £0.000 S0.00 4000
200.000 L0 16700 215,05 27720 244277 0o .00 487.05 2.9 6000 5000 £0.00
209.0680 Q00 1870 132 23871 M435.33 .00 B0 SR 247 A0 50.00  £0.00
200.000 B0 1670 leh.ed 223599 M423.44 .00 200 2aR5s 272 6000 50.00 6000
00.000 .00 16,70 W52 27057 U3 00 J0 260 6600 50.00 0.0
200.000 00 16700 4764 230434 2351w 0 000 103.65 230 WR 5000 0.0
200.000 L0 670 2935 251820 2347 45 5] 0 A2 212 8008 N &0
1630.00C  1450.00 (730 S517.50 208250 2400.00 .00 80 §235.32 146 o000 50.00 #0.00
1650000 1450.060  17.30  S07.14 20923+ 2400.00 .03 00 10%2.04 L3 8000 5000 #0.0G
1650.000  1450.00  17.30  478.41 221,59 2400.00 .00 B0 910.%0 1.3% 6000 S0.00 AD.0D
1630000 1430.00 -17.30 40821 219379 2600.00 .00 L0 835.04 L3l 60.00 5060 s0.00
1650.000 145000 1730 3740 20537 2512M 0 A0 4542 L5 6000 .80 f000
1630.000  1450.60 17300 302 221445 PR .00 00 231 g7 £0.000 50.00 000
1630.060 145000 1730 4908 226.50 227543 .00 0 1.4 A5 6000 S0.00  £0.00
3300.000  [650.00 1930 GA0.M 17974 2158.3 0 821.27 274 £0.00 5000 A0.00
3300.000  1650.86 1380 33L.20 lBI9.:2 fiS0.5P .00 526.90 76 £0.00 5000 A0.00
3300.000 1e30.00 1930 2908 184930 214020 .00 477 277 H00 50.00 5000
3300.660 1s30.00 1980 22641 173 2173.7s .00 AR 278 60,00 000 80.00
30.000 145000 1980 13638 197207 2108 00 162,03 259 £000 SB00 @0
3300.000  1e30.00  13.80 7.0 204940 e .20 .17 2.2 HD.0D 0.0 0.00
3300.000  1s30.00 1930 2140 208430 WS Ri3) 67.12 207 000 B0 A0

o460.000  2160.66 2530 4l3.65 LMY 2UL(4
S4e0.000  2160.00 2530 3326 181583 220209
S460.000  2160.00 2530 G47.26  1M1E 2189.09
3460000 2080.00 2030 293l ERT77 A
9460.000 210,00 25,30 240.98 191268 D2183.44
5450.000 2160.00 2530 1209 9IS ZLIST
S460.000 2140.00 2530 3774 284D 2066.14

597,80 1.8 £0.60  30.00 £0.00
526.18 L7g 8060 50.00  £0.00
43054 172 €000 50.00 £0.00
312.91 Le7 000 5085 f0.00
7.4 168 6000 5000 &0.08

83.57 173 #0.066  S0.00  #0.08

54.47 183 60.00 50.00 £0.00

SRRk En5288ER

srrzRaRES8

SEE0.000 20000 2530 23.00 204000 204%.00 .09 00 14557 433 90 5000 4.0
SEE.000 20000 25,30 25.00 Z040.00  20e5.00 .08 £00 41 380 &0.00 5000 €0.00
0000 20000 XX .00 2040.00 2060.00 .0 L0 1353 .28 6000 5000 8000
S860.000 20000 2030 29.00 2040.00 208500 00 B0 12357 2.5%  80.00  50.00 A0.00
3660.000 20000 26,30 29.00 240.00  2085.00 0o 000 1135 2.0 8000 50.00  0.00
660000 20000 2530 29,00 MRG0 2069.00 0o L0 2 140 &0.00 50.00  £0.00
5660.000 20000 2330 25.00 2040.00 20s%.00 0 00 8L L2 &0 5000 6000
5661000 100 2538 40399 126400 MRG0 .00 .00 100.00 £.30 1500 1500 15.00
Séel.000 LA A3} FBLY B 2Ry .00 00 160.00 3 150 15.00  15.00
3641.000 1L.00 2530 356.33 183445 219278 0 A8 1e0.00 440 1500 15.00 1800
56n1.000 100 25300 31018 13MASS 27873 .00 20 100.00 3.20 1500 e 500
61000 100 8.3 377 BIAR 2l .0 . 9813 245 1500 1500 15.00
5641.000 L6 2.3 185 19493 21253 .00 0 Hlis Lez  15.00 1506 15.00
3641.000 100 25,30 9573 201051 210629 Rt A0 7082 VA N U | N LR 1



OU/16f0  18:57:08 PAGE 13

EM ALHH EENIN TOPMID  SST4 ENDST  STENCL  CTENCR  AREA 4CH CHL (RINCH KROR

SAALO00 H0.00 5.0 45219 17R3.EE 2222.09 .00 .00 106000 630 1500  15.00  15.00
5741000 &0.00 B0 400m M2l 20314 .00 .00 100.00 530 1500 1568 19.40
S/4L.000 8000 2530 F7R.L2 IERLLZS 2199.3B .00 00 100.00 440 15.00  15.00  1S.00
S/ALGO0 8000 2530 3221 1B5] M0 .06 [0 100.00 5.0 1A 1500 15.090

J
SALG00 H0.00 25.30 263,53 189431 2162.4%4 .00 L0 o\ 243 1500 1500 15.00
941800 E0.00 2530 1S8.00 196200 2126.00 RLH L0 2050 Ll 15.00 Ih.08 15.00
SPALBGD 5000 25,30 9200 2008.34 2106 .00 £ 0% 1.4t 15.09 15.60  15.00
5742.000 103 2030 2900 2040.00  2083.00 .00 200 ledm 3.8 6000  30.00  £0.00
3742 000 Lo 2.3 2950 2040.00  20s9.06 00 TG 3% 2080 .00 0.1
5742.000 100 2.3 .00 204000 2069.00 .00 .00 HALES 3.0 €0.00  W0.00 0.0
9742.000 1.6 2530 22.00 204000 20s%.00 .00 00 127.23 250 600 3000 A0
2742.000 LG .30 25.00 2040.00 2069.00 00 000 11543 2.08 6000  50.00 £0.00
3742.000 1.0 2330 23.00 2040.00 Z085.08 .00 £ 94l 1.3% 00 50.00 £0.00
3742600 100 5.3 2200 2040.00 2069.00 .60 00 B2% .22 6008 S0.00  ¢0.08
$42.000 10000 2530 W73 a7 2el.2 00 L0 10253 S8 6000 0.0 e0.00
42,000 10000 2530 2ee% LIRS 2243 B A0 401 104 000 0.8 A0.00
5242000 100.00 2530 44345 7E1L 201954 .00 A0 57076 L1 w000 30.00 +#0.00
542,000 10000 530 35528 183648 21817k RiY 08 449l 128 000 3000 0.00
5242.000 10000 2530 28326 1M0.49 218975 .0 REL R PO L7 #0000 3000 .00
SeA2.0600  100.00 .30 169.03 10.e5 212968 R 2o 140 130 #0000 50.00  20.00
S842.000 10368 8.3 3.6 1739020 2110.09 .00 RL RN 1.3l &0.00 5000 £0.00
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SUMMARY OF ERRORS AND SPECIAL NOTES
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12/05/%8

SECH0

6200.000
6200.000
6200.000
6200.000
£200.000
6200.000
6200.000

8140.000
8140.000
8140.000
8140.000
B140.000
£140.000
8140.000

8141.000
8141.000
8141.000
B141.000
8141.000
8141.000
8141.000

8159.600
8152.000
£159.000
8159.000
8159.000
8159.000
8159.000

8160.000
810.000
160.000
8160.000
8160.000
§160.000
£160.000

13310.000
13310.000
13310.000
13310.000
13310.000
13310.000
13310.000

11:47:26

XLCH

27%0.00
2760.00
2780.00
2760.00
278600
2780.00
2780.00

1940.00
1940.00
1946.00
1940.00
1940.00
1946.00
1940.00

1.00
1.00
1.00
1.00
1.00
1.08
1.00

18.00
18.00
18.00
18.00
18.00
18.00
18.08

1.08
1.00
1.00
1.00
1.00
1.0o
1.08

5156.00
5150.00
3150.00
5150.00
5150.00
5150.00
5130.00

ELTRD

sRE=838 ==3R38388

27.60
27.60
27.60
27.60
27.60
260

27.60
27.60
27.60
27.60
27.60
27.6)
27.40

BaR33RE B=23888R

ELLE

2ER2838 223838888

SR8 33883888

ELHIN

14.40
14.40
14.40
14.40
14.40
14.40
14.40

5.9
15.90
15.%
15.90
15.%
15.%
15.90

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

15.90
15.9
15.9
15.90
15.9%9
15.9
5.9

15.90
15.%0
15.90
15.90
15.90
15.90
15.9

18.80
18.80
13.80
19.80
18.80
18.80
18.80

!

4740.00
4000.00
3180.00
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
3180.00
2260.00
1650.00

860.00

640.00

4740.00
4000.00
3180.00
2260.00
1650.09

840.00

640.00

4740.00
4000.00
3180.00
2260.00
1650.00

860.00

640.00

3970.00
3350.0
2650.00
18%0.00
1380.00

730.00

540.00

CHSEL

25.83
.11
.39
23.5%
2.9
21.54
.25

7.4
7.9
2%.98
26.50
25.86
24.12
23.23

28.07
.79
27.42
26.82
25.92
24.10
3.2

28.15
27.68
27.50
2%.92
26.04
24.14
23.25

2.1
27.54
27.47
2.9
2.06
4.2
3.9

30.43
30.08
2.62
2.9
28.40
27.61
26.32

CRINS

EREEREE BREB3RBE Ss3z3RB BnbBs3BE Bs=RBBE BEBBEBRBER

£6

25.90
25.19
4.9
23.70
23.16
21.99
2137

2807
27.80
7.4
26.89
26.17
2.8
3.3

2.19
27.92
27.55
26.97
26.19
4.3
23.36

28.26
2.9
27.61
27.05
26.28
24.34
25.40

28.31
28.03
27.65
27.07
2%.28
4.3
23.41

0.4
30.09
29.63
.00
2.4
27.03
26.35

10KS

5.57
7.43
9.94
13.66
15.40
15.29
14.01

32.33
2.3
2.3
19.9
15.53

9.36

.75

59.80
3.3
3.81
39.67
46.16
23.5%
18.02

3.5
545
33.28
54.97
42.9%
285.%
17.86

17.65
la.5!
15.11
13.57
15.22
11.49

9.60

2.3
2.4
2.3
2.2
2.23
3.2
4.14

VCH

2.8
3.1
5.4
3.7
3.7
3.20
2.81

7.21
6.81
6.22
5.40
4.62
3.25
2.79

3.26
3.59
3.76
3.91
4.53
3.63
3.05

3.02
3.27
3.5
3.67
4.9
3.62
3.04

4.8
4.64
4.3
4.02
4.09
3.21
2.76

2.83
1.93
1.81
1.68
1.61
1.70
176

PAGE 14

AREA

2862.95
245.44
1497.14
915.63
639.27
294.46
233.53

1442.16
1273.08
1072.9%
770.27
523.72
264.64
229.74

1747.24
1501.61
1242.78
884.26
484.09
23%.70
209.70

1624.48
1573.01
164,11
%4190
514.25
237.84
210.39

1931.03
1673.25
139112
1018.16
575.38
268.16
232.06

7044.97
6330.70
5407.35
419436
3140.79
1269.42

827.71

01K

2046.15
1467.56
1008.63
611.57
420.47
219.94
170.9

833.62
736.04
632.1%
505.54
418.72
201.04
229.93

751.35
645.89
524.11
358.80
242.85
.y
150.77

784.03
674.71
%1.27
382.18
5174
178.31
151.43

12815
984,30
318.18
613.44
§2.91
233.66
206.51

2470.81
2134.24
1737.32
1272.58
923.32
403.76
265.26



o

—

12/05/83

SECRO

15410.000
15410.000
15410.600
15410.000
15410.600
15410.000
15410.000

16560.000
16560. 000
16560.000
16560.000
16560.000
16560.000
16360.000

19490.0600
19490.000
19490.000
19490.000
1945G. 000
19490.000
19490.000

19491.000
19491.000
19491.000
19491.000
19491000
19431.000
19491.000

19509.600
19509.000
19565.000
19509.000
19509. 000
196069.000
19509.000

19510.600
19510.000
19510.000
19510.000
19510.000
19510.000
19516.000

11:47:26

XLCH

2100.00
2100.00
210000
2100.00
2100.00
2100.00
2100.60

1150.00
1150.00
1150.00
1150.00
1150.00
1150.00
1150.00

2930.00
2930.00
2930.00
2930.00
2930.00
2930.00
2930.00

1.00
1.00
1.00
1.00
1.00
.00
1.06

18.00
18.00
18.00
18.00
18.00
18.00
18.00

1.00
1.00
.00
1.00
1.00
1.00
1.00

ELTRD

2R3 BRE38RR B333832SB

2.50
26.50
2%.50
26.50
26.90
2.5

26.50
26.50
%.50
26.50
2.5
26.50

2288888

ELLC

2R 2zREz28 sBs8B83388

ELMIN

19.40
19.40
19.40
19.40
15.40
19.40
19.40

12.30
19.30
19.30
19.30
19.30
19.30
19.30

2110
2110
2L.10
21.10
2110
21.10
21.10

21.10
21.10
21.10
2.1
21.10
.10
21.10

21.10
21.10
2110
21.10
2110
21.10
2i.10

2010
2110
21.10
21.18
21.10
21.10
21.10

g

3970.00
3350.00
2650.00
1890.00
1380.00

730.00

240.00

3970.00
3350.00
2650.00
1856.00
1380.00

730.00

540.00

3970.00
3350.00
2630.00
1890.00
1380.00

730.00

540.00

3970.00
3330.00
2650.00
1890.06
1360.00

730.00

540.00

39/76.00
3350.00
2650.00
18%0.00
13%.00

730.00

540.00

3970.00
3356.00
2650.00
1899.00
1380.00

730.00

$40.00

CHSEL

31.07
30.71
30.24
29.62
2.9
28.08
27.62

31.48
3111
36.65
30.05
20,5
28.66
2.21

32.02
31.68
31.25
.70
6.4
29.46
.09

32.02
31.68
31.25
30.71
30.24
29.46
2.1

32.03
31.69
1.7
.72
30.26
29.49
29.15

32.03
31.68
31.26
3.7
30.25
2.48
2.1

CRIWS

B33 2aRRRBER 222ERRBR RE3R23RBR SRERs8Es B333B3R

4

3L
.72
30.25
29.64
.12
28.16
21.72

3131
3114
30.68
30.09
9.8
2.69
8.2

32.03
31.69
3l.2
30.71
36.25
29.47
29.13

32.03
31.69
31.26
36.71
30.25
25.48
8.3

J2.04
31.70
3.3
0.73
30.27
9.5
2.0

32.05
3.7
3.8
3.7
30.28
29.92
25.18

10k%5

3.85
3.97
4.2
4.82
3.77
10.37
11.52

4.35
4.16
3.9
3.61
3.3
2.1
2.49

1.5
141
1.6
1.91
2.17
3.2
4.5

1.2
1.72
8.46
$.50
10.61
15.23
2.1

7.7
7.63
8.34
9.3
10.3%
14.13
19.00

5.79
3.9%
6.16
6.30
6.2
5.87
5.78

YeH

2.21
2.19
2.18
2.23
2.3
2.86
2.3

2.04
2.71
2.5
2.3
2%
1.87
1.7

1.3
1.33
1.38
1.45
1.4
L0
1.%

1.37
L.37
1.38
1.3
1.40
1%
L7

1.3%
1.37
1.37
1.38
1.39
1.9
165

2.77
2.75
2.7
2.63

- 2.8

2.5
2.22

PAGE 15

AREA

6302.81
599.73
4969.14
Je12.54
2587.94

931.50

303.28

5366.69
4835.01
4163.01
3295.02
2568.53
1329.27

947.42

5710.28
4957.55
4019.69
2672.90
223.%2
1234.12

800.64

5649.50
48%.75
3959.00
2824.76
2162.89
1170.24

748.81

5647.57
4916.74
3981.97
26843.75
2181.52
1207.45

792.62

5741.86
4991.81
4058.32
2910.7¢
245.69
1267.64

855.98

.01

2022.69
1652.24
1292.26
860.75
51871
226.69
159.12

1904.49
1643.42
1340.01
994.86
750.12
436.73
31.99

35019
2024.85
293.24
1366.71
937.11
406.63
282.92

1475.77
1206, 05
911.26
613.10
423.67
187.06
117.35

1482.58
1212.83
917.89
618.78
428.92
194.20
123.90

1656.36
1372.59
1067.77
753.23
%6328
301.34
7244



-~

12/05/88

SECHO

23230000
23230000
23230000
23238.000
23236.000
23236.000
23230.000

24786.000
24780.000
24760.000
24780.000
24786.000
24780.000
24780.900

26230.000
26230.000
26230.000
26230.900
28230.000
26230.000
28230.000

11:47:2

ACH

3720.00
3720.00
3720.00
3720.00
3720.00
3720.00
3720.00

1550.00
1550.00
1550.00
1550.00
1550.00
1350.00
1550.00

3430.00
3450.00
3450.06
3450.00
3450.00
3450.00
3450.00

ELTRD

2RRER8R IzRzRE lE3838=

BLC

22k 2232338 32323828BR

ELMIN

2.9
2.80
2.8
22.80
22.80
2.8
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
.10
25.10

8

3970.00
3350.00
2650.00
1890.00
1380.00

730.00

540.00

3970.00
3350.00
2650.00
18%0.00
1380.00

730.00

540.00

3970.00
3350.00
2650.00
1890.00
1350.00

730.00

540.00

CHSEL

32.69
52.37
31.9%8
31.46
31.03
3.3
2.9%

35.00
32.69
32.30
3.7
.37
30.65
30.34

34.31
33.9%
35.51
52.%
32.48
3.71
3.3

CRIWS

EeuEzbs =REnEsR =BaBE8S

11

32.70
32.38
31.98
31.47
31.03
3.30
2.9

3.05
.73
R4
31.83
3.4l
36.70
30.38

W3

33.97
33.52
32.9%
2.9
31.7%
31.38

10K*S

Li
1.53
L7
LY
1.2
1.32
1.33

6.52
6.35
6.09
5.91
5.9
6.24
6.51

2.21
2.14
2.05
1.93
1.83
1.62
1%

VCH

1.24
1.2
L2
L.17
115
L.i0
1.07

.89
2.77
2.62
2.45
2.3
2.2
2.1

1.74
1.67
1.57
L&
1.3
1.1%
1.09

PAGE 14

AREA

§23.02
7336.02
6282.12
04364
4083.02
2585.92
203.75

2753.28
2502.26
2191.25
1785.60
1448.84

877.30

£28.22

4433.00
4024.06
3512.61
2661.33
2340.34
1516.81
1194.41

Bl

378.77
314B.53
2452.05
1723.68
1233.0%

635.34

467.08

1554.27
1329.92
1073.55
ma
3%6.44
22.23
211.58

2673.45
201.73
1852.77
1360.05
1620.66

57438

43406



12/05/%8

NS GILLY

11:47:2%

START AT §

SUMHARY PRINTOUT TABLE 150

SECND

3.930
3.9%0
3.930
3.930
3.930
3.930
3.930

4.029
4.029
4.029
4.029
4.029
4.029
4.029

4.030
4.030
4.030
4.030
4.03
4.030
4.030

4.036
4.036
4.03%
4.03%
4.036
4.036
4.036

4.037
4.03/
4.037
4.0%7
4.037
4.037
4.037

1144
4144
4144
4.144
4,144
4,144
4.144

4740.00
4000.00
5180.00
2268.00
1650.00

560.00

640.00

474000
4000.00
3180.00
2260.00
1650.08

860.00

640.60

4740.00
4000.00
3180.00
7260.00
1650.00

850.00

£40.00

4740.00
4006.00
3180.00
2260.00
1650.00

860.00

640.00

4740.00
4000.00
3189.08
2260.00
1650.00

860.00

640.00

4740.00
4000.00
3180.00
2268.00
1650.00

860.00

640.00

CHSEL

3.9
2.%
2.2
21.30
2.7
19.89
19.50

.14
3.2
22.43
21.45
20.80
19.84
13.52

2.3
3.3
2.81
21.50
20.64
19.85
19.53

4.3
3.3
2.52
2151
20.84
12.85
19.53

4.2
23.30
2.49
21.49
2.82
19.84
19.53

.60
23.69
22.83
21.73
20.99
19.91
15.57

DIFHSP

-1 [ll

-1 ol

-1 10
-7
-1.08

BIFWSK

Sesnksy B32888R

2EE2a8as

oo
—— =

]
PLEREYY RBB2IERR =2=E28R

DIFKNS

B33 =2R23RR33 B33 =2k332383 =SBz 333B828S

TOPKID

565.20
363.60
206.80
153.60
146.40
136.60
134.50

814.03
468,34
283.03
198.67
159.90
127.5%
126.71

825.68
678.61
291.45
201.84
161.38
127.40
126.73

826.56
684.52
292.81
2024
161.83
127.62
126.76

821.93
563.69
269.21
201.46
1a1.04
127.82
126.76

685.67
827.95
775.96
598.75
28256
210.25
187.38

ALCH

2Es8RBR

570.00
570.00
570.00
570.00
570.00
S0.00
570.00

PAGE

w



——

12/05/88

SECNO

4.150
4.150
4.150
4.150
4.150
4.150
.10

4.156
4.156
4.156
4.15
4.15%
.15
4.15

1240.000
1240.000
1240.000
1240.000
1240.000
1240.000
1240.000

3420.000
3420.000
3420.000
3420.000
3420.000
3420.000
3420.000

6200000
6200.000
6200.000
6200.000
6200.000
6200.000
6200.000

8140.000
8140.000
8140.000
8140.000
8140.000
8140.000
8140.000

11:47:26

4740.00
4600.00
3180.00
2260.00
1650.00

860.00

640.00

4743.00
4000.00
3180.00
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
3180.00
2260.00
1630.00

860.00

640.00

4740.00
4000.00
3180.00
226000
1650.00

860.00

£40.00

4740.90
4000.00
3180.00
2260.00
1650.00

860.00

640.00

CWSEL

24.55
23.63
2.78
21.69
2.9%
19.6%
19.5

2472

23.80
2.9
21.81
21.05
19.%4
19.59

4.9
24.04
.44
219
21.17
19.99
19.62

25.22
24.32
23.40
2.2
2.3
20.08
19.68

25.83
3.1
4.3
23.%
2.9
21.54
2025

7.4
7.2
2.9
%.50
25.86
4.12
23.23

DIFWSP

.00
-9
-8

-1.09
=73
-1.06
-4

.00
-9
-9

-1.11
-.76
-1l
-3

.00
=91
-9

-1.16
-.81
-1.18
-3

.00
_.90
-9

-1.19
-.86
-1.28
-.40

DIFWSX

-.06
-.06
-.05
-.04
-.03
-.02
-.0

A7
A7
A5
12
10
.05
.03

23
2
2
A7
12
.05
03

27
2
2
%
19
7
06
.82
7
9
1.34
1.83
L75
1.5

1.7t
2.18
2.9
2.9
2.8
2.2
1.98

DIFKHS

2EsR838 B3zRRER EBEE338838 IIEzsSz38 =:kRRER 23=238BS

TOPHID

832.51
824.87
773.33
572.04
280.40
210.3]
187.71

898.10
834.92
782.34
627.3%
286.79
2[2.94
189.48

3%6.90
42.31
48652
413.00
333.31
215.13
213.16

1140.77
1056.%96
.3
995.94
843.01
469.10
402.62

1033.41
950.89
857.32
548.40
49.37
130.73

79.69

676.70
658.23
635.65
598.84
248.23

40.26

38.70

ALCH

30.00
36.00
30.00
30.00
30.00
38.00
30.00

30.00
.00
30.00
30.00
3.00
30.00
3.00

1500.00
1500.00
1500.00
1500.00
1500.00
1500.00
1500.00

2168.00
2186.00
2180.00
2180.00
2180.00
2150.00
2180.00

2789.00
2780.00
2780.00
2780.00
2780.00
2780.00
2760.00

1948.00
1%40.00
194000
1940.00
1940.00
1940.00
1940.00

PABE

18



—

12/05/48

SECHO

814].000
8141.000
8141.000
8141.000
8141.000
8141.000
8141.000

8159.000
8159.000
8159.000
8159.000
£159.000
8159.000
B159.000

8160.000
8160.000
8160.000
8160.000
8160.000
8160.000
8160.0600

13310.000
13310.600
13310.000
13316.000
13310.000
13310.660
13310.000

15410.000
15410.000
15416.000
15410.000
15418.000
15410.000
15410.000

16560.000
16560.000
16560.000
16560.000
16560.006
16560.000
16560.000

11:47:26

4740.00
4009.00
3180.00
2260.00
1650.00

860.00

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

560.00

540.00

3970.00
3350.00
2650.00
18%0.00
1360.00

730.00

$40.00

3970.00
3350.00
2650.00
18%.00
1380.00

730.00

540.00

3970.00
3350.00
2650.00
1690.00
1380.00

730.00

540.00

CHSEL

2.07
22.7%
27.42
2.8
2.7
24.10
6.2

28.15
27.88
27.50
26.92
26.04
24.14
23.25

2.11
27.64
27.47
26.9%0
2.06
4.2
23.29

30.43
30.08
29.62
2.3
.40
.01
26.32

31.07
30.71
3.2
29.62
2.09
28.08
27.62

31.48
3L
30.65
30.05
2.5
28.66
2.2

DIFWSP

RiH
-.23
-3
-.60
=91

-1.82

DIFUSK

.33
.50
44
33
.04
-.02
~.01

2.32
2.4
2.15
2.0
2.35
2.81
3.04

.69
1.07
1.30

Al

Al
Al

.9

DIFKHS

BEE2E38 R333kE3R =z B3R33=3383 ZRz3zRBE BB3=El38=

TGPRID

993.62
8M.72
667.45
623.86
259.38

40.24

3.69

1636.37
89.13
673.44
631.08
33.79

40.30
38.73

1018.27
§74.13
671.18
629.34
319.82

40.42
38.50

2000.00
2000.00
2000.00
1857.27
1726.27

$36.31

356,53

2200.00
2200.00
2200.00
2200.00
1797.57
1411.48

525.538

14X.00
1450.00
1450.00
1450.00
1456.00
1167.31

650.38

Xt

1.00
1.00
1.00
1.00
1.00
1.50
1.09

18.00
18.00
18.00
18.00
18.00
18.00
i8.00

100
1.00
1.00
100
100
.00
100

5150.00
5150.00
5150.00
5150.00
5150.00
5150.00
5150.00

2100.00
2100.00
2100.90
2100.00
2100.00
2100.00
2100.00

1150.00
1150.00
1150.00
1136.90
1156.00
1150.00
1150.00

PAGE
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12/05/88

SECNO

19490.000
19450.000
19450.000
19490.000
19490000
19490.000
19450.000

1941.000
19491.000
19491.000
19491.000
19491.000
19491 .000
19491.000

1950%.600
19509.000
1950%.000
19509.000
19509.000
19509.000
19509.000

19510.000
19510.000
19510.000
19510.000
19510.000
19510.000
19510.000

23230.000
23230.000
23230.000
25230.000
23230.000
23230.000
23230.000

24760.000
24730.000
24780.000
24780.000
24760.000
24730.000
24780.000

11:47:28

3970.00
3350.00
2650.00
18%0.00
1330.00

730.00

540.00

3970.00
3350.00
2650.00
18%0.00
1380.00

730.00

540.00

3970.00
3350.00
2650.00
1890.00
1380.00

730.00

540.00

$970.00
335000
2650.5)
185000
1360.00

730.00

540.00

3970.00
3350.00
2650.00
1890.00
1380.00

730.00

540.00

3970.00
3350.00
2650.00
1890.00
1350.00

730.00

540.00

CHSEL

52.02
31.68
31.25
30.70
.24
2.4
29.09

32.02
3.8
3.5
3.7
30.24
29.46
29.11

32.03
3i.69
3127
.72
30.26
.49
29.15

52.03
St.e8
31.26
30.71
36.25
2.4
2.4

32.69
32.57
31.93
31.46
31.03
3.3
9.9

33.00
32.69
2.3
3.7
3137
30.65
30.34

DIFWSP

.00
-4
~.43
-.55

DIFWSX

Sesk328 BB33&Zoky

®EEH

DIFKNS

E2BER38 333232 BEE332R 232232383 B3RsR83 =2s8388388

TOPHID

2200.00
2200.00
2200.00
1676.38
131031
1225.90
1043.44

2200.00
2260.00
2200.00
1690.36
1310.30
1223.63
1053.12

2200.00
2200.00
2200.00
1712.98
1313.83
1228.68
1113.77

2200.00
2200.00
2200.00
1717.43
1314.48
1228 63
7.1

3110.62
2654.84
2537.91
2288.33
2160.32
1846.58
1330.08

860.00
£00.00
800.00
500.00
860.00
7933
713.20

XLCH

2930.00
2930.00
2930.00
2930.00
2930.00
2930.60
2930.00

.00
1.00
1.08
1.08
1.00
1.60
1.66

18.00
18.00
18.00
18.00
18.00
18.00
18.00

.00
1.00
1.00
1.00
1.00
1.00
1.00

3720.00
5720.00
3720.00
3720.00
3720.00
57600
3726.00

1550.00
15%.00
1550.00
1530.00
1550.00
1350.00
1550.00

PAGE 20



12/05/28

SECNO

26230.900
26230.000
28230.000
26230.000
26230000
26230.000
28230.000

11:47:26

3970.00
3350.00
2650.00
18%0.00
1380.00

736.00

540.00

CWSEL

34.31
33.9%
33.51
32.94
32.48
31.71
3.3

DIFHSP

.00
- 3%
-.44
=57
-.46
-7
-3

DIFWSX

131
L&
12
1.15
112
1.05
1.04

DIFKKS

BERER8R

TOPKID

1130.00
1150.00
1130.00
1156.00
1098.537
10G0.58
946 .45

XLCH

3450.00
3450.00
3450.00
3450.00
3450.00
3450.00
3450.00

PAGE 21
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SUMHARY OF ERRORS AND SPECIAL NOTES
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12/05/88  11:59:03

[222a22228s22z s nsszasrzansyasiionyiziesisrzrisd
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 0L,02,03,04,05,04
HODIFICATION - 50,51,32,33,%4,55,54
IBN-PC-XT VERSION

FrpbRcornRpRbERE R EdeReRE oo e ek

THIS RUN EXECUTED 12/05/88

PABE !

11:59:04



APPENDIX 5

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



01/16/89  18:57:05

pasestiioeberotonazattyassiasaitebisnyeraarsariy st
HEC2 RELEASE DATED MOV 76 UPDATED MAY 1984
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APPENDIX 7

EXPECTED FLOOD DAMAGE - COON MARSH GULLY
AND LITTLE PINE ISLAND BAYOU
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APPENDIX 6

HEC-2 COMPUTER MODEL OF COON MARSH GULLY AND
COON MARSH GULLY DIVERSION DITCH (30’ BW, 3:1 SS)
AND BRIDGE IMPROVEMENTS
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1220.060
1600.000
2160.660

.000

23,900
29.700
2.100

800



01/13/89

Al
&R
&R
R
GR
GR
GR
58

X
X1

b§1
L2

X1

aT
A1
Cl

Xt
13
GR
GR
&R

b$!
Cl
87
BT
87
8T
Br
BT
BT

£l
£

19530.000
30.700
30.500
27.400
28.400
31.700
30.000
31.200

19855.000

015
1%856.000

1.250
19874000
.000

120
19395.000

20
7.000
21660.000
-1.000
30.100
29.700

21660.000
10.000
30.100
28.700
29.700

LIS
21861.000
-1.000
2.000
1706.900
33.300
28.700
1804.000
33.300
30.100

21741.000
.000

17:16-50

31.000
160G, 000
1220.000
1255.000
1309.660
1334 .600
1420.000
1600.000

013

1.500

120

130
116.008
9.000
-1.000
1500.000
1821.000

14.000

1500. 006
1797.660
1621.000

RilH

1500.000
33.200
32.700

1793.006
33.300
28.700

2100.000

060
000

1260.008
30.600
31.300
26.300
31.400
30.300
31.200

015

2.300
1.000

040

.049
140.000
1764.000

32.200
23.700

1792.000

52.200
28.760
29.700

RIJA)

32.800
29600
1797.600
33.300
28.700
1521.000
32.800

.000
600

1316.000
1050.000
1264.000
1296.000
1316.000
1333.000
1427.000

200.000

27.600

100
250.000
1821.000
3.000
1600.000
1900.000

180%.000

1600.000
1793.000
1500.000

3.00¢
2.6
1734.000
33.500
32.700
1604.000
33.300
30.500

060
.0

1420.600
30.500
31.600
26.100
31.600
30.100
32.20

325.000

1.000

36.000
36.000
31.600

1.066

340.000
2000.000
3.600
29.600
30.100

200.000

29.600
23.700
30.100

1.000
3.000
1500.000
33.200
32.700
1503.000
33.300
29.700
2100000

Ri L]

1666.000
1100.000
128G.608
1360.000
1323.000
1342.000
1435.000

325.000

1.000

1.500
38.000

1.000

470.000
1400.060
10.000
1700.000
2000.600

200.000

1700.000
1303.064
2000.000

1.000
01
32.600
29,50
17%7.000
33.300
32.700
1900.000
32.600

40.000
000

1600.090
31.000
31.000
26.400
51.500
39.000
31.000

325.000

1.000

233.000
38.000

.00

560.000
1765.000
20.000
29.500
30.500

200.000

2950
.70
36.500

1.080
010
30.100
1722 000
33.300
32.760
1609.000
3.1m
32.800

80.000
1.800

600
1150.600
1265.000
1304.000
1326.000
1360.000
1500.000

58 BEE BB B

g,
28

=y
=85

2100.000

32.300
1784600
1504.000
2100.000

.018
1660.000
33.300
29.700
1303.000
33.300
29.700
000

.00
.000

000
36.700
29.5900
27.600
32.000
30.700
31.600

% BB B B

228888 B8 8BS

PAGE

.00
1206.000
1289.000
1305.600
1331.000
1416.000
1350.008

Y B 8 B

B
55 B8EBB88 88 BB

=
g

[

&
55

R.200
1792.000
33.300
28.700
1209.000
.50
.000

.000
.00o



0L/ 1378 17:1e:0 PAGE

e 120 J20 {050 366 .500 REL(] .00g .000 .000 .000
AL 21942.000 .000 .060 .000 1.00o 1.660 1.008 000 .00g 063
5 10.000 .000 .00 RELY .000 600 .000 5.5 32.800 .06
1 22142.000 2.000 1784000 (3201000 200.000  200.000  200.000 000 .000 .000
GR 30.100 1300.080 32200  1s00.000 29,600 1700.000 29.500  1784.000 20.750  1800.000
GR 29.700 1%20.000 29700 1300.600 30.100  2000.000 30.500  2100.000 .000 .008
3 .060 .000 .000 000 000 800 RUL 500 .06 .000



O/15/8  17:16:50 PAGE 3

THIS RUN EXECUTED 01/13/89  17:18:53
FEREE R R R Rk R Rk
HEC2 RELEASE DATED MOV 76 UPDATED MAY 1964
ERROR CORR - 01,02,03,04,05,06
HODIFICATION - 50,51,52,53,54,55,56
IBH-PC-XT VERSION
FRERRERHE RO bR DkCRkROR Ok K

T1 HARDIN CORMTY WCID HO. 1 FLOOD STUDY JOB HD-002  JAN %89 UMM
T2 S0-YEAR FLOOD W/ CHIMP & NEW BRIDGES @ P BLYD & BRN  COMPUTER FILE DDBM3D
T3 COON MARSH GULLY & DIVERSICN DITCH W/ 30°BK & 3:1 SS  START # LPIR SO-YR WS
JI ICHECK  IM NINV IDIR SIRT FETRIC HYINS WSEL Fa
0. 7. 0. 0. .000C00 .80 .0 0. 26.600 .000
J2 NPROF  IPLOT  PRRYS  XSEQV  XSECH RN ALLDC  I8W CHHIN TTRACE

2.000 000 -1.000 RELY 000 .000 L0000 5.0 .000 .000



U138 17:16:90

THIS RN EXECUTED 01/13/57
FRRR AR R R ROk
HEC2 RELEASE DATED MOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
HODIFICATION - 50,31,52,53,54, 55,56
IBH-PC-XT VERSIOM
PR RO R

T1 HARDIN COUNTY WCID NO. I FLOOD STUDY JUB HD-002  JAN 1987 JMH
T2 25-YEAR FLOOD W/ CHIMP & NEW BRIDGES & PH BLYD & BRN  COMPUTER FILE DDBW30
T3 COON MARSH GULLY & DIVERSION DITCH W/ 30'8W & 3:1 §5  START 8 [PIB 25-YR WS
I IGECK  INg NINY L STRT HETRIC  HVINS 4 WOEL Fo
0. A, 0. 0. .006o00 .09 0 0. .50 060
J2 NPROF IPLOT  PRFVS  XSECY  JSECH N ALLDC  IBW CHNIN ITRACE

3.000 Q00 -1.000 000 000 RiL] 060 3.000 000 060

PABE &

17:19:20



013789

17:16:50

Eesscadathessvraavastatiavytsveloatssssitetsssst

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1904
ERROR CORR - 01,02,03,04,05,06

HIDIFICATION - 50,51,32,33,54,53,5%
18M-PC-XT VERSION
RO PR PR oK

OTE- ASTERISK {¥) AT LEFT OF CROSS-SECTION AUMBER INDICATES HESSAGE IN SLRHMARY OF ERRORS LIST

MARSH GULLY & DIVERSION

SUHHMARY PRINTOUT
SECHD ]

000 1106.09
000 9e0.00
B00 7%0.00
000 560.00
790,000 1166.00
720.000  %0.00
730.000  /50.00
780.000  560.00
5250.000  1160.00
3250.000  %60.00
3250000 790.00
%00 560.00
4290.000  1100.00
4500.000  960.90
430,000 790.60
4200.080  560.00
13540.000  1100.00
13840000  360.00
13840.000  /90.08
13640.000  560.00
13841000  1100.90
13641.000  960.60
1341.000  790.00
13841.000  560.00
13879.000  1100.00
13879.000  960.00

13373.000

13675.000

70.00
360.60

ALBEL

7.5
».0
27.50
2.3

30.20
0.2
30.20
30.28

28.70
28,70
28.70
.70

3.7
32.78
52.70
2.0

30.42
X0.82
nE
3.9

0.8
30.82
.82

J0.82
0.8
0.82
.82

RBEL

CWSEL

27.50
26.60
25.90
24.00

27.65
.75
25.67
24,18

23.28
27.49
26.51
25.15

2.9
2.2
27.43
26.23

25.07
6.5
27.53
26.35

.07
28.38
27.53
26.35

29.07
8.3
7,54

26.36

CRIS

83 332 BzBRa kB3 By BRBESSE

E888

5

2.4
26.64
2.4
24.04

27.65
26.490
».R
24.23

28.37
21.57
26.59

%.23

26.40
27.53
26.33

.18
8.49
27 .64
26.45

;.12
8.4
27.64
26.45

.13
28.30
27.65
2%.46

Al
Ll
Al
16

Al
Al
Al
10

Al
Al
A1
A

Al
A
Al
.0

PaE B

THIS RUN EXECUTED C1L/13/89

AL

B3B8

.id

A7
A9
b7
.76
&7

B2

R
1.09

Al
A2

il
.01
.0t
.01

{105

8288 8888

Ezsry sB8s3B B33

108¥5

160
L.78
1.93
2.08

2.02
2.3
2.5
2.81

g7
4.53
5.24
6.27

.64
6.22
6.9
7.9

5.81
6.39
7.1
4.03

4l
L
1.0
112

83
A
1.02
115

17:20:14

CRCHSE  SECNO

sBBE
8

730.00
740.00
730.00
780.00

ERPRERE

323000
3250.00
3250.00
3250.00

BE8X

90 4800.68
50 4800.00
S0 4800.00
.50 4800.00

.50 13340.00
.50 13840.00
.90 13848.00
.50 13240.00

90 1324100
.50 13841.60
.50 13841.00
.50 13841.00

S0 1387900
.90 13679.00
A0 13879.00
90 13879.08



01/13/%  17:16:%0 PAGE 9

SECHD 0 XLBEL  RBEL CWSEL  CRIWS £6 W H JLOSS  IDKFS f#CHSL SECNR
1380.000 110000 30.® 3L W0 g0 M1 Al 0 .00 5.9 70 15333000
13830.000 760.00  30.82 3105 2839 2 %N At .00 g0 6.46 .90 13860.00
1330.000 7M.00 B2 0 L0 22.W B0 26 AL 0 .00 7.23 .20 12330.00
1350.000  50.00 .22 3108 26.3% B 246 10 00 Rit g.16 .70 13060.00
14530.000 110006 23.%4 34l 9.6 Q200 7 A .38 .0 5.18 .40 14330.60
14530.000  %60.00 8% L4l .0 £ 2B .10 ¥ .08 5.67 .40 14330.00
14930000 7%0.00 .M 3l4L /A b0 23 g 59 .00 6.06 .40 14530.00
14930000 Se0.00 8.9 314l 2713 p0 7.2 .05 75 .00 6.32 .43 14930.00
1601G.000 0.0 2% B77 NS £ 0y 03 k. .08 4.15 .40 16010.00
16010.000 %6000 2% AN V.6l £ 2970 .09 .96 .00 4.83 .40 1601000
16316.000 7.0 297 BT AW g0 B .03 .62 .00 5.3 .40 16010.00
16010.000 000 2% & N7 £ 7M 07 &3 .0 5.45 .40 18010.90
17930.000 97000 2.5 .20 30.8 Q0 3038 .05 .6} 00 2,32 .40 17530.00
17930000 76000 2955 8.2 0.3 A0 04 05 gl 0 2.7 .40 17930.00
17930.000  A30.08 2005 22w B g0 M 05 3 .00 3.7 .40 17930.00
17930.006 450,00 20.55 2920 8.3 L .67 .05 R .00 3.32 .40 17930.00
19530.000 87000 3128 3Lle 3L 31.33 04 45 0t 3.42 .40 19530.00
19530.000 /6000 L3 GLlE 0.8 0.9 N .49 .00 3.52 .40 19530.00
19336.000 63000 3123 3Ll6 304 30.30 .05 .53 00 3.5 .40 19530.00
19530.000  450.00 3123 3ll6 2907 29.22 03 .53 .00 3.53 .40 19530.00
19855.000 870.00 LA 3123 3.3 3i.44 .06 A1 .00 3.3 .40 1335500
19855.000 74000 3124 3L 30.% 3102 R Al .0 3.50 .40 15855.00
17355800 630,00 L2 3L 30.3 0.4 Q6 A .00 3.55 .40 15855.00
19855.000 450.00 3124 3.3 9.9 0.3 05 12 .00 3.53 .40 17355.00

31.44 .04 0
31.03 .05 .0
30.41 .06 .0
2.3 .05 .00

.36 .40 1%356.00
.45 .40 19856.00
49 .40 19856.00
.30 .40 19856.00

19856.000 870.00 314 3L 3140
19856.000 76000 3L24 3L 309
1956000 63000 3L 3123 3.3
19856.000  450.00 324 313 .Y

R8s 3I8BR S3EB S3E3 B3B38 3888
2ERERk 8B8ER

19%%4.000 970.00 3124 3124 3168 3171 .03 . .26 .40 19894.00
19894.000  760.00 3t.24 3124 318 3.2 .04 .19 .36 .40 19894.00
19334.000 430.00 3L.4 LA 3B 30.53 .05 A 46 .40 1939400
19094.000  450.00 3i.24 3L 9.2 .34 .05 .00 .3l .40 19994.00
19895000 870.00 34 3LA 3L il.n .05 L .01 2.9 .40 19875.00
19895000 760.00 3124 3l 3L 31.23 .05 00 Riz} 3.01 .40 19895.00
19895.000 63000 3L M 0 30.53 .05 00 .00 3.32 .40 196%5.00
19895.000 450.00 3L.AA  3.M B 2.3 05 a0 0 3.60 .40 17695.00
260.000  830.00 A0 KA RB 52.24 R} .82 .00 3.73 2.78 21660.00
21660.000 56000 .50 2.70  3.& 31.67 .02 .HA .00 5.09 2.78 21660.00
21660.000 47000 250 A I 31.35 .03 &2 .00 3.89 2.78 21660.00
21660000 34000 2950 2670 N2 X J.60 .09 1.3 0 3436 2.78 21660.00



01/13/87

M e M 9

SECND

21860.800
21860.000
21860000
21660.000

21361.000
21861000
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
22142060

17:16:30

630.00
560.00
470.00
340.00

630.00
3%60.00
470.00
340.00

630.00
360.00
470.00
340.00

630.00
560.08
470.00
340.00

630.00
560.00
470.00
340.00

XLBEL

2.3
29.90
3.3
29.50

28.70
28.70
2.7
2.70

28.70
870
28.70
28.70

2.710
28.70
2.7
2.70

2.9
23.50
29.50
29.50

RBEL

5.43
29.43
29.43
79.43

2.70
8.7
8.70
28.70

2.70
2.7
28.70
2.70

28.70
2.1
28.70
28.70

29.73
29.70
5.1
2.70

32.09
3178
31.42
SLA3

33.30
3.3
3181
31.20

33.93
335.48
3.%7
32.37

3.59
3.4
33.83
32.62

33.81
33.%
3.89
3.7

3.3
3.3
31.81
3.2

2ER82 z2833 BRRBREB

£6

32.95
2.3
3182
31.59

33.46
33.43
8.3
32.48

3.58
3.3
35.89
32.9

3.9
5.4
3.08
33.02
33.61
5.5%
33.89
3.7

.45
A4
.40
27

.16
A2
1.57
1.2

.01
5

.40

2888

H

18
.23
35
J4

B2k =2RBR BRIRBER B=288

0L0%S

A3
13
Al
05

09
J0
.99
.5

.03
02
A7
2

sEBR RBR=2R

PAE 10

1065 K¥CHSL  SECMO
43.48 .00 21860.80
47.42 .00 21860.00
o.30 .00 21840.00
39.55 .00 21860.00
2.0 .00 21861.00
le.64 .00 21851.00
66.79 .00 21861.00
62.13 .00 21861.00
6.23 .00 21941.00
6.30 .00 21941.00
.8 .00 21%41.00
2.8 .00 21941.00
1.04 00 21942.00
.86 .00 21942.00
A5 .00 21%42.00
47.41 00 21942.00
93 00 212,00
.77 00 2142.00
.40 B 22142.00
42 00 22142.00



-

01/13/89

HARSH GULLY & DIVERSION

17:16:59

SUMHARY PRINTOUT

SECHO

.000
.000
.000
.000

790.000
780.000
736.000
760.000

3256000
3250.600
3250.000
3250.000

4300.508
4800.000
4500.000
4600.060

13540.000
13340.060
13846009
13840.000

13341.008
13841.000
13541.000
13641.000

13875000
13879.000
13879.000
13679.000

13830. 600
13850.000
13320000
13690.600

14730.000
14930.000
14330.000
14930.000

ALCH

2288

780.00
760.00
780.90
780.00

2470.00
2470.00
2470.00
2470.00

1550.00
1550.08
1550.00
1550.00

150.00
150.08
150.00
150.00

1.00
1.00
1.00
1.00

33.00
38.060
33.00
38.00

1.00
1.00
1.00
1.08

1050.00
1650.00
1050.00
1050.00

ELHIN

16.90
16.9
16.%0
16.90

17.60
17.60
17.60
17.60

13.82
19.82
13.%2
19.82

212
8.2
.22
2.2

21.35
2135
2.3
2.35

21.35
21.35
L3
2.3

21.39
2139
21.39
21,39

21.39
21.39
2037
21.59

2181
21.81
21.81
21.61

CHSEL

27.30
2.60
25.50
24.00

27.63
26.75
28.67
24.18

28.28
27.4%
26.51
2505

8.9
8.2
27.43
26.23

29.07
238
27.53
26.35

.07
2.38
27.53
2%.3

.07
28.39
27.54
2.3

23.07
28.39
2).54
26.36

29.66
29.03
8.5
27.13

TOPWID

93.60
88.20
a1.60
72.60

96.14
84.84
78.34
69.42

128.53
75.97
70.10
61.98

76.59
72.41
67.24
60.07

75.24
72.12
67.02
59.95

76.28
72.16
67.06
59.9

76.12
72.00
66.90
59.83

76.11
71.99
£6.50
59.82

187.97
82.91
63.62
61.91

BH

30.00
30.00
30.00
30.00

30.00
30.00
30.00
30.00

30.68

- 0.0

30.00
30.00

30.00
30.00
.00
30.00

0.0
30.66
30.00
30.00

30.00
30.00
30.00
36.00

30.00
30.00
.00
36.00

30.00
30.00
30.00
30.00

30.08
3.2
30.00
36.60

VEXR

sB288

14.69
14,69
14.67
14.63

39.53
3.8
39.53
39.53

27.04
27.04
27.04
27.04

2.64
2.66
2.66
2.66

Ril]
.01
.01
.0t

.52
52
.32

)

.0}
.01
R}
RU

13.49
13.49
13.49
13.49

al.26
B1.26
31.26
81.26

8392
83.92
852

83.94
83.94
9.4
83.94

94,46
.46
3.46
B4.46

%447
8.4/
.47
M.47

979

97.9%
97.%
97.96

AREA

635.08
573.21
473,64
364.23

602.06
524.85
436.38
326.59

472.11
405.97
3449
245.19

413.79
361,92
301.74
225.70

409.43
358.47
.33
224.49

§09.39
354.90
2375
224 .96

407.84
356.98
257.%
223.26

407.78
356.92
1.9
253.21

44612
376.91
317.41
244 41

YH

1.68
1.67
1.65
1.54

1.83
1.83
1.81
L7

2.33
2.36
2.5
2.2

2.66
2,65
2.82

2.48

2.63
2.68
2.54
2.49

2.68
2.67
2.64
2.49

2.7
2.69
2.63
2.51

2.78
2.69
2.85
2.51

2.61
2.
2.49
2.9

PaGE 1L
RGL KNCH
.00 40.00
60.00  40.00
60.00 40.00
0.0 4.1
60.00  40.00
60.00  40.00
.00 400
80.00  40.00
60.00 40.00
60.00  40.00
.00 40.00
80.00  40.00
60.00  40.00
80.00  40.00
60.00  40.00
60.00  40.00
120,00 40.00
120.08  40.00
120.00  40.00
126.00  40.%
15.00  15.00
15.00  15.00
1500 15.00
15.00  15.00
1500  15.08
15.60  15.00
15.00 15.00
1500 15.00
120.06  40.00
120.00  40.00
120,00 40.00
12008 40.00
12000 40.90
120.00  40.00
120.00  40.00
12800 40.00

KEXNR

60.00
60.00
80.00
60.00

60.08
60.00
50.00
60.00

60.00
60.00
£0.00
60.00

60.00
86.00
50.00
60.00

120.00
126.00
126.00
120.00

15.00
15.00
15.00
15.00

15.09
15.00
15.00
15.00

120.60
126.00
126.00
120.00

120.00
120.00
120.90
128.00



01/13/83

¥
£
¥
E

SECHD

16610.000
16010.000
16610.000
16010.000

17936.000
17930.000
17930.000
17530.000

15530.000
19330.000
19536, 000
19530.600

19655. 009
19855000
19355.000
19855.000

17856060
19656000
17456.000
19556,000

19354000
19894.000
19354000
19634.000

19895.000
19895.000
19395.000
19375.000

21660.0060
21660.000
21660.600
21660.000

21840.000
21860.000
21860.000
21860.000

21851.000
21841.000
21861.000
21861.000

17:16:50

ALCH

1089.00
1080.00
1066.00
1080.00

1520.00
1920.00
1920.00
1520.00

1600.00
1600.690
1600.00
1609.90

325.00
525.80
325.00
525.00

1.00
1.9
1.0
1.00

33.00
38.00
.00
33.00

1.00
1.00
1.00
1.00

1765.00
1765.00
1765.00
1765.00

200.00
200.00
208.00
200.00

1.00
1.08
1.0
1.00

ELHIN

2.24
2.2
2.4
2.4

25.01
23.01
2.0
5.01

23.63
23.69
23.65
23.65

3.7
3.78
3.7
23.78

23.78
23.78
PR
2.78

pANES
2.79
25.79
3.79

23.90
23.80
2.9
23.80

2.7
28.70
2.70
28.70

28.70
870
2.70
26.70

.70
8.7
.70
2.70

CWSEL

36.18
2.61
2.97
2.77

30.83
30.36
.71
28.63

1.7
30.8%
0.4
9.1

51.38
30.9
3.3
9.9

31.40
0.9
30.36
9.9

31.68
3118
36.47
2.3

367
31.17
30.47
9.9

32.23
31.85
31.33
3.52

32.09
31.78
31.42
3113

3.3
33.31
3t.al
31.20

TOPWID

434.36
343.70
72.78
£3.18

876.82
72.33
272.04

63.71

467.07
360.55
11244

83.15

4%7.19
396.20
123.59

63.04

306.50
m.5
124.22

63.05

366.12
444 .81
135.91

2.9

566.12
484,81
135.51

£2.9

500.00
369.63
524.62
454.86

4.5
34.58
.58
.38

400.00
600.00
%6.65
314.01

Bk

30.00
38.00
30.00
30.00

3.0
30.00
30.00
30.00

30.00
30.00
30.08
30.00

30.00
36.00
0.5
30.00

30.00
30.00
3.0
30.00

30.00
0.0
30.00
36.00

3.8
30.00
30.09
30.00

.00
30.00
3.00
30.00

3.0
30.00
30.00
30.60

0
.01
.01
01

YEAR

12.13
12,13
12.13
12.13

18.38
18.38
18.38
18.58

16.43
16.49
16.49
16.4%

3.81
3.8

3.4
3.8t

.0t
.01
.01
R\

44
.44
K
44

.01
.0
il
RH

10.58
10.58
10.58
10.58

07
Ri
.07
.07

07
0
.07
.07

VEXT

110.09
110.09
110.09
110.09

125.47
128.47
128.47
128.47

144,95
144.95
144.95
144.95

143.78
148.76
148.76
148.76

143.7%
148.78
143.78
14R.78

143.21
149.21
149.21
149.21

149.23
143.%3
149.23
143.23

159.81
155.81
152,81
159.81

152.87
159.87
159.47
159.97

159.97
155.87
15%.37
159.97

AREA

746.18
517.84
330.90
257.62

1058.79
673.43
361.05
263.21

836.09
462.03
334.42
257.31

676.49
493.51
3825
256.16

693.47
496.28
332.00
256.41

844.57
586.57
353.20
235.65

544.57
986.55
353.18
255.62

1215.40
994.49
708.40
311.33

115.59
104.93
922.26
e2.13

223.98
228.21
46.6%
3.2

VCH

2.40
2.44
2.59
2.17

1.84
1.9
1.97
i)

2.06
2.0
1.92
1.75

2.04
2.01
1.93
176

1.7
1.91
1.72
17

.36
1.74
1.87
1.76

1.8
1.9
1.3
1.76

1.62
1.75
2.04
3.10

5.43
5.54
5.0%
4.14

4.16
3.62
10.07
9.06

PAGE 12
R (EXNCH
12000 40.00
12000 40.00
120,00 40.00
120.00  40.00
12000 40.00
120.00  40.00
120.00  40.00
120.00 40.00
120.00  40.00
120.00  40.00
120.00  40.00
120.00  40.00
12000  40.00
120.06-  40.00
120,00  40.00
120.00  40.00

15.00  15.00
15.00 15,00
15.00  15.00
1500  15.00
15.00  15.00
15.66 15.00
15.00 .00
1500 15.00
120.00  40.00
120.00  40.00
[20.00  40.00
120.00  40.00
120.00  40.00
12000 40.00
12000 40.00
120.00 46,00
120.00 40.00
120,00 40.00
120.00  40.00
120.00  40.00
15.00 15.00
15.00  i5.00
15.00  15.00
15.60  15.00

LEONR

126.00
120.00
120.00
120.0

126.00
120.00
126.00
120.00

120.00
120.00
120.00
120.00

120.00
120.00
176.00
120.60

15.00
15.00
15.00
15.00

15.00
15.00
15.08
15.00

126.00
120.64
120.00
120.00

120.00
126.00
120.00
120.00

120.00
120.60
120.60
120.00

15.00
15.00
15.00
15.00



01/13/39

SECHD

21941.000
21541.000
Z1941.000
21941.500

21942.000
21942.000
21942.000
21542000

22142.000
22142.000
22142.000
22142.000

17:16:30

XLCH

50.00
80.00
80.00
80.00

1.00
1.00
1.00
1.00

200.00
200.00
200.00
200.00

ELHIN

28.70
8.70
2.7
28.70

2.78
26.70
2.70
2.70

2.70
2.70
8.7
28.70

CHSEL

35.53
33.48
3.97
32.37

33.59
3.5
35.88
32.62

33.61
55.56
335.89
33.47

TOPRID

£00.00
600.00
600.00
630.00

600.00
A00.00
60800

17.00

600.00
600.00
600.60
600.00

B

.01
.01
.0l
g1

.0t
.01
.01
01

.0l
01
.0l
.01

VEXR

7
.07
07
.07

.07
07
07
.07

07
07
Ry
0

vEXT

159.87
159.97
159.87
159.87

139.87
159.87
153.97
159.87

159.97
159.47
159.97
159.87

AREA

358.41
325.40
561.01

%5.10

2030.2
1999.%
2197.08

66.79

2034.21
2001799
1770.62

YCH

2.30
2.3

9l
6.17

87
.79
.60
5.09
.77
70

.33
.49

KR

15.0
15.00
15.00
15.00

120.00
120.00
120.00
120.00

120.90
120.60
120.c0
120.00

PAGE 13

DINCH

15.08
15.60
15.00
15.08

¥.0
30.00
30.00
50.00

0.0
30.00
50.00
56.00

FHNR

15.00
15.00
15.00
15.00

120.00
120.80
120.00
120.00

120.60
120.90
120.00
120.00



o~

0i/13/3  17:16:50

SUKMARY OF ERRDRS AMD SPECTAL NOTES

CAUTIIN
CAUTION
CAUTION
CAUTION
CAUTION
CAUTION
CAUTION
CAUTION
CAUTION
CAUTION
CAUTION
CAUTION

SECNO= 21B61.000
SECNO= 21861.000
SECNO= 21861.000
SECHO= 21861.000
SECH0= 21261.000
SECHU= 21861.000
SECNG= 21865.000
SECNO= 21861.000
SECHO- 21851.000
SECH0- 21861.000
SECHO- 21851.000
SECH0- 21661.000

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

CRITICAL DEPTH ASSLMED

PROBABLE MINTHM SPECIFIC EMERGY

20 TRIALS ATTEMPTED TO SALAMCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC EMERGY
20 TRIALS ATTEMPTED 70 BALANCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TG BALANCE WSEL
CRITICAL DEPTH ASSBED

PROBABLE MINIMM SPECIFIC EMERGY
20 TRIALS ATTEMPTED T() BALANCE WSEL

PAGE
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. . HARDIN COCNTY WCID ¥ .
. J CHPUTATION O EXECTED P vweE ) R
a LITTLE PINE ISLAND BAYOL SO-YEAR FLOOD (
S - N e e dob Mo HD-002 July 02,0989 File APIBSOKE MM .8
g Proposed Conditions SO-Year Flood ¥
| fxisting Conditions S0-Year Flood {Coon Harsh Gully laprovesents and Levee Tnprovesents Along Clessons ully) o(
f‘; Mopraised slab Flood  Depth of  Depth-Damage Factor Flood Dasage Flood  Depth of  Depth-Danage Factor Flood Dasage ;;'
: Yalus of Elevation Elevation Flooding Elevation flooding i
o Bock. Lot Street Mddress. Structwre _ Ower _(feet asl) (Feet msl)__f{feet)  Structure Contents_ Structure Contents __Total _{feet msl) _(feet) _ Structure Contents Structure Contents  Total ,f,,,,_,____!‘-l
3 ? 8.2 7 0000 0.000 0 0 10 8.2 7 0.0 0.000 # 30 10 A
L W _ A3 A2 000 0000000 $0 $0. 1 8.2 0.00 0000 0000 30 $0_ 30 e 5
4 8.5 8.2 c06 000 0.0 $0 | 10 2.2 0.0 0000  0.000 10 10 {0 [
5 ¥4 B2 LN LOE 000 ] 9 0BS5S 00 000 0.00 i 0 b Ly
S SR 2% W2___ 000000 . _00CO_.__ 80 __ . $0___ %0 ___5.. _000 __Cop _ GO0 __ $0_ _ W ___®___ i
5 ? 8.2 70000  0.000 0 $0 1 5.5 7000 0.0 0 10 30 5
S nm W2 000 000 000 10 ] ® 55 00 000 000 5 ] 0
Y5 _BA7 M2 000 0000__000Q____ $0 80 _$0_ X5 000__000___QQo0_.__ 0 O O =
R 5 8.3 2.2 00 0000 0.00 50 10 0 5.5 0.0 0.000  0.000 ] 30 0 -
5 7.2 2.2 09 019 038 $19,90 19,20 9,180 %5 0.00 0.0 0.000 50 30 50 .
_ S S22 B2 _ 108020 _042_ 816,20  $16,760  $3.50 285 000  _ 0000 00O 30 % __ 0 . _!
5 %.78 8.2 000 0.0  0.000 10 $0 20 55 0.0 0000 0.000 10 0 $0 X
5 %.00 8.2 0.2 0dll DM BT MSE S 5.5 0.00 0000 0000 $0 $0 L S
5 _®E M2 00 DON_ 0000 % %0 %0 XS5 000 000 _ 000 w0 ®_
5 2.3 8.2 0.00  CO0C .00 10 0 120 55 000 0.000  0.000 % 50 %0 i
5 2.7 2.2 L4 023 04 sl S M6 5.5 0.0 0000 0.00 10 10 30 it
SN S 269 2 __ 124 __ 020 045 $1558 _§1598  $3,4% 8.5 . __000_ 0000 __ Go0_ #0000 __ . F
o 5 .13 2.2 207 0.220  0.600 $20,258 82,509 842,767 5.5 000 000  0.00 0 $0 0 :
o 5 %.22 22 LB 026 0.5 §8,I S59R $3.1% 5.5 00 900 0.00 0 %0 %0 l
U S 2.4 202 D6 B4 D216 . $6,800__ 85,000 $11,89% 255 000 0000 0,000 b $0 0 -

5 %.78 8.2 L2 02H DA R1,23 2,20 3,493 5.5 0.0 000  0.000 30 © b o
o 5 .77 2.2 143 023 04N $2.625  $25,78% 46,41 55 0.06 0000 0.00 30 $0 $ A
L S %12 B2 2@ _PI0__D.600._ 816,48 SI8NS  SMIE___ 55000 0000 g0 0 0. %0 SO
o 6 2.5 B2 000  0.000  0.000 %0 10 % 5.5 0.0 0000 0.000 %0 £ 30 .
D 6 2.08 282 0.0  0.00 0.000 $0 $0 0 5.5 0.00 0000 0.08 $0 i 0 Nl
S N BH 82 B0 D000 D000 %0 . 40 %0 255 ___000__ 000 __ 0000 _ 38 #0 0 L
o 12 B8 B2 000 0000 0.00 0 $ 55 0 00 000 0.000 0 0 ] i
C 12 , DAL B2 0 017 038 g4 4540 S35 A5 00 000 0.00 8 9 ) o
o _ S M2 000 000 .00 $__ #__ $ %5 o0 _0m o __®_ 9 9w L
; 12 ¥l W2 e 0000 0.000 L 10 €0 A5 00 000 0.00 50 ! 0 i
- 12 2.66 B2 000 0.0 0.000 10 $0 $0 5.5 000 0.000  0.00 ] 50 ] o
o 12 A% B2 000 800 000 ____ S0 $0 ___0___%5 00 __00 000 ___ 0 .. g
13 8.7 8.2 0.00 0000 0.00 10 $ £0 55 0.00 9000  0.000 0 ] %0 ‘;;
3 .06 7.2 0.4 01 01 8,08 412 $12,15 5.5 0.0 0000  0.000 $ 0 0 b
SN | S _a8 B2 067 066 0204 _ 310509 99,08 _ 419,647 255 000 0000 000 30§ 0___ P
° 3 26.90 8.2 LY 0.2 047 L% 2008 $MILI 55 £.00 000  0.000 80 © ] >
13 C2%.67 2.2 153 0.0 050 $I74% 418,57 36,08 %5 0.0 0000 0.000 %0 0 ]

B . S Bl 282 0000000 D000 %0 . $0_ _ 0 25 000 _omO0__ Q00 6 ¥ 0 —_
. 13 ny 8.2 000 000 0000 $0 0 $0 5.5 0.00 0000  0.000 30 0 80 -
v 16 2.52 2.2 0.00 0000  0.000 %0 10 $0 55 £.00 0.0 0.000 0 ® 80 [
RO S B 24 000 000 0005 30 80 30 P4 000 000__ 0.000 0 0 I ok
- 3 77.66 7.4 0.00  0.000  0.000 0 it $0 04 0.00 0000 0000 $0 0 ] )
) 3 2.4 24 800  0.000  0.000 10 $ $0 0.4 0.0 0000 0.00 %0 0 10 L
E ) S LB WA 000 00009000 _ 80 30 %0 24 000 000 00__ 010 |
- 9 23 8.87 04 0.0 0.000  0.000 50 0 0 2.4 0.0 000 0.000 s © 0
T 5 7.5% 2.2 060 006 0.2 83,27 $7.00  §15,28 2.2 0.64  Cles 0.2 88207 $7,00 4§58 .‘.(
Total 46 residences $3,276,30 $269,612  $266,592  $53,205 8,20 00§52
e WS el O

1. Appraised values of structures {excluding Jand) per ilar-din County Appraisal District.
2. Depth-Gamage factors per Galveston District, Corps of Engineers for Class | structurss.
3. value of structure contents estisated at 502 of structure value.
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HARDIN COLNTY WEID )
- CORPUTATION OF EXPECIED Fo amz )
A. LITTLE PISE TSLAND BAYOU 25-YEAR FLOOD
[ . e b Mo, D002 July 12,1989 File LPIBZS.ek!_ IW___ e _..n
. Proposed Conditions 25-Year Flood o
Existing Conditions 25-Year Flood {Coon Harsh Bully Inprovesents and Levee Inprovesents Along Clessons Gully) |
‘ Mppraised slab flood  Depth of  Depth-Damsge Factor Flood Danage Flood  Depth of  Depth-Dasage Factor Flood Dasage K
N Valwe of Elevation Elevation Flooding Elevation Flooding N
Sl Block Lot Strest Address _ Struchwe . Owner  {feet eI} {feet ss1)  {feet)  Structure Contents Structure Contents__ Tntal__ (feet ssl)  (feet) _ Structure Contents Structure Contents  Total N
3 7 %9 7 000 0.00 10 10 0 %5 7000 0.000 10 30 10
- i 873 2.9 0006 . 0.000 . 0.000 0 ] 80 %39 0.00 0000 0000 ] 10 $
: ' A5 %I 00 006 000 % 0 0 %y 000 000 .00 % %0 9 P
5 B.4 %.9 0.00 0000  0.000 10 30 0 25 n 000 000  0.00 0 0 80 n
A _29,96 %9 900 poon 0000 80 %0 %0 20 __08.00__000__ 000 0 # 0. L
! 5 2.9 7 po00 0.000 50 ] 10 25 ] 70000 0.000 0 $® 0 o
: 5 m.m %9 0.00 0000  0.000 %0 0 80 5.0 0.00 0000 0.000 30 0 80 L
R S 947 %9 noa_ 0000 000 0 $0 80 250 0.0 0,000 _ 0000 $0 00
5 2.2 2.9 9.0 000  0.000 0 | 0 5.0 0.0 0000 0.000 10 # 0 "
\ 5 2.2 2.9 0.00 0000  C.000 8 0 ) 5.0 0.00 0000  0.000 0 ® 80 )
e S _MP_ %9 000000 000 % 250 b0 0000 __ 000 _ 380 90 0 e
5 %78 2.9 0.00  0.000  D0.000 $0 10 10 5.0 0.00 0.00  0.000 0 0 %0
i 5 2.00 2%.9 g0 000 0.000 0 10 0 5.0 000 0000 0.000 0 #© 0
S _A6l 29 000__ 0000 00C . $0. _ _$0 ¢80 50 __ 000___p00C__0DO___ %0 ¥ ___ 0 ___ R
o $ 6.3 %.9 0.00 000  0.000 50 80 $0 5.0 0.0 0.000  2.000 ) 50 %
(R 5 2.76 2%.9 0.4 0.l 0.l 10730 §5,510  $16,281 5.0 0.00 000 0.00 30 0 $0 ?
- %9 2%9___ 000 DO0O__ DOOO.___ %0 . __$0_ 88 ___@50___ 0.00_ 0000 _ 000 0 LY w__
o 5 %.13 %9 0.77 047 0318 $13,280  $11,9%0  $25,210 %.0 000 0000  0.000 © 0 1] -
(I 5 %.22 2.9 0.68 066 0.284  SILAD4 975 21,160 oY) 0.0 0000 0.000 © $ 30 B
— 5 DU %9 0.00___ 0.000___0.000 $0.__ 0. 9___ 250 __0.00___0.00___0.00 0. %N i _ .
7 5 %.78 %.9 012 0 Gl $10,08 45,148 815,22 5.0 600 0.000  0.00 ] 0 bl o
€ 5 %.77 2.9 0.3 oIl 0.1 $10,735  $5,511  $16,244 5.0 0.00 0.0  0.000 30 0 ] o
e85 %02 %9078 047 08 _$10,806  $0,77 _ $0513 %0 000 000 0.000 10 0 0_ - e
L 6 2.5 %.9 0.00 0000  0.000 0 8 ) %50 6.00  0.000  0.000 20 s 0 .
i, 6 .8 %.9 0.00 0000 0.000 10 8 £ 2%.0 0.0  0.00 000 10 0 0 :
—— 2 .6k 2.9 0.8 0000_ 0000 __ $0-_ %0 $0 %.0 0.0 000 0000 $0 k! 0_
o 12 2%.78 %59 000 000 0.000 %0 80 $0 5.0 0.0 0000  0.00 ol %0 $0 [
L 12 7.4 %.9 0.00  0.000 u mu 10 ] 0 5.0 0.00 000 0.00 0 10 Ci )
*_ B _3LS._ 269 . GO0_ 000 _ 000 % % _ 0 250 600 000 000 1 ] % ‘
12 2.1 2.9 0.00 0.00 0.000 $0 $0 st 5.0 000  0.000  0.000 $0 0 0
( 12 B %5 000 000 0.00 %0 20 % X0 000 080 0.00 30 80 il
12 _AT__ %9 0.00._ 0000 0000 %0 _ $0___ 0 250 000 _ 000 0.0 ] 2 90 _
13 2.7 %.9 0.0 000  0.000 0 0 10 5.0 0.0 0000 0.000 50 0 )
: B 3.06 %.9 0.00 006 0.000 50 $0 ] 5.0 0.00 000  0.00 $0 $0 80
RS \ NS %9 000 000 000 %0 0 %0 __ »e_ 0@ o000 600 N ¥ o
13 2%.9 %.9 0.00 0000  0.000 %0 0 0 5.0 0.0  0.006  0.000 $0 © 0
3 %.67 2.9 0.3 012 0.4 B85 $5,3M Sl %0 0.0 0.0 0.00 0 0 0 ;
N | S _Bel_ 269 000 0.00 D00 50 0. @ o__ %0 00 000 00 % N 0__ e
13 2.27 2.9 6.0 000  0.000 10 $0 $ 50 0.0 0000 0.0 0 0 0
16 2.52 %.9 0.00 0000 0.000 $ 0 0 2.0 6.0 000  0.000 $0 %0 it o
[ — ) P A %32 0000000000 _ 30 80 %0 %2 000 0000 000 0 &8 w0
23 7.6 %.2 g0 000 0.000 30 10 0 .22 0.00 000 0000 30 0 | .
o pat 0.4 2.2 000 000  0.000 %0 0 ] %.2 0.00 0000 0.000 0 10 10 »
S e < I M8 262  0.00__ 0.000 0.000 30 0. 0 %2 00 __ 0.00__ 0.000 0 0 #
S8 pat 28.87 %.2 0.0 0.0 0.000 % $0 0 %.2 0.0 0000 0.00 30 9 0
0 ol 21.% 2%.9 0.00 0000  0.000 0 80 ] %.9 0.00  0.00  0.000 $0 %0 %0 )
Total 4 residences $3,276,30 75900 52,972 $128,87 i ] % o
S I S e . . o e S e

1. Mpmsed values of strutures (excludmg land} per Kardin County Appraisal District,
2. Depth-dasage factors per Balvesten District, Corps of Engineers for Class 1 structures,
3. Yalue of structure contents estisated at 507 of structure value.




HARDIN CONTY 10 ) )
. COMPUTATION OF EXPECTED FlLuwu DANAGE .
. ' LITILE PINE TSLAND BAYOU 10-YEAR FLOGD {
B e e e Yob Mo W02 July 12, 1989 File LPIBIOKL LWl R
' Proposed Conditions 10-Year Flood o
- Existing Conditions 10-Year Flood (Cocn Marsh Gully Isprovesents and Levee Inprovesents Along Clemaons Gully) ‘ .!(
- ooraised S Flox Desthof  Depth-lasage Factor Flood Dosage Flood  Depth of  Depth-Dasase Factor Flood Bossge 5
! Value of Elevation Elevation Flooding Elevation Flooding e
Ao Block 1ot Street Mdress.. Structure  Owner_(feel asl)-(fest msl)_(feet} _ Structure_ Contents. Structurs Contents _Total _(feet asl). {feet).  Structure Contents _Structure Cootents  Jotal ,g_,,,?,.___i:!
Ly
’ 3 7 5] 700 0.000 i ¥ 0 53 7000 - 0.000 10 % 80 lf
LY R /A XY Q06 0000 0000 30 %0 053 __ 000 000 0000 0 40 1 . -
: ' A% B3 0,0 000 000 80 %© 0 B3 000 0000 000 9 % ] H'
i 5 I.4 2.3 0.00  0.000  0.000 0 © 10 %8 0.06 0000 0.000 ] 10 #
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5 ? %.3 7 000 6.000 10 ® 0 .5 7 0.0 0.0 0 0 ! N
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L n 2741 5.3 0.00 0.000  D.000 $0 %0 10 2.5 0.0 0000  9.000 0 ] ¥ i
* B 35253 000 0000 0000 0 %0 0 2.5 0.00___0.000  0.000 # -] $ 2
B 12 2.6 5.3 0.0 0.000  0.000 $0 %0 % 4.5 0.0 0000  0.000 8 %0 0 N
(- 12 We B3 0.0 900 p.00 )] %0 0 WS 0 0000 0000 $0 %0 30
S - S M. XY o 00000 goo0__ s0_ b §0 A5 000 0000 000 0 3 80
] 13 0.0 5.3 0.0 000 000 %0 $0 1 %5 0.0 0000 000 10 30 10 W
(i 3 2.06 5.3 0.00 000 0000 50 %0 0 2.5 6.0 0.000 .00 £ 10 ] .
s B USRI 000000 000 $0. %0 0 WS 000 000 900 & % ] =
i C2%.90 5.3 0.00  0.000  0.000 $ 80 $0 4.5 GO0 0.000 0000 ® 0 3 Vi
h 13 26.67 2.3 0.0 0.000 £.600 0 0 30 .5 0.00 0000 0000 30 $0 $0 s
S, 26l 253 000 0000 0000 30 ¢80 $0 M5 000 0000 0,00 $0 0__ % -
g 13 2.97 5.3 0.00 0000 0.0 80 10 0 %5 0.00 0000 0.0 10 90 5
16 2.5 2.3 0.0 0000  0.000 0 10 0 4.5 0.00 0000  0.000 0 80 0 oy
. n_ B s 000 0000 0000 80 0. %0 W5 _ 000 _ 0000 0000 00 - g
3 27.6 2.5 0.0  0.000 0000 10 % © 4.5 %.00  0.000  0.000 0 ] ] o
S 3 A WS 00 000 000 b 10 0 A5 00 0.000  0.000 ] ] i Y
S SR S _ M4 S5 0000000 0000 $0 80 40 _ 245 __ 0.00___0000__ 0.008___ %0 50 ] S
S pal 2.87 .5 0.00 0000  0.000 %0 ] %0 A5 0.0 0000  0.000 0 %0 $0 e
= % 22.% 5.3 600 000 0.000 10 10 10 25 0.00 000  0.000 %0 10 $0 L
Total 46 residences $3,276,30 0 80 il il 80 0

" Botes

1. Mopraised values of structures (excluding land) per Hardin County Appraisal District.

2. Depth-damace factors per Galveston District, Corps of Engineers for Class I structures.
3. Valve of structure contents estisated at 507 of structure value.



APPENDIX 8

AVERAGE ANNUAL FLOOD DAMAGE - C.OON MARSH GULLY
CHANNEL IMPROVEMENTS WITH LEVEE IMPROVEMENTS
ALONG CLEMMONS GULLY



HARDIN COUNTY WCID NO. 1

COMPUTATION OF AVERAGE ANNUAL FLOOD DAMAGE

COOM MARSH GULLY CHANNEL IMPROVEMENTS
WITH LEVEE IMPROVEMENTS ALONG CLEMMONS GULLY

Job No. HD-002

File AAFD2Z.wkl

July 17, 1989
Existing Proposed
Flood Conditions Conditions
Exceedance Flood Flood
Probability Damage Damage
0.01 $1,410,123 $£118,728
0.02 $£799,580 $28,013
0.04 $359,943 20
0.10 $187,079 $0
.20 $159,672 " 30
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 $1186,728
Gc.02 $799,580 $7,996 $28,013
0.03 $579,762 $5,798 $14,007
.04 $359,743 $3,59%9 $0
0.05 $331,132 $3,311 $0
0.06 $302,322 $3,023 $0
.07 $273,511 $2,735 $0
0.0 $244 ,700 2,447 $0
0.09 $215,890 $2,159 30
0.10 $£187,079 $1,871 $0
0.11 $£184, 33¢g $1,843 $0
0.12 $181,598 31,816 30
0.13 $178,857 $1.,789 $0
0.14 $176,116 $1,761 20
0.15 $173,375 $1,734 $0
0.1é6 $170,635 $1,706 $0
Q.17 $167,894 $1,679 $0
o.18 $165,153 $1,652 $0
0.19 $£162,413 $1,624 20
Q.20 $159,672 $1,597 $0
0.21 $£155,635 $1,556 $0
g.22 $151,597 $1,516 30
0.23 $147,560 $1,476 20
0.24 $143,522 $1,435 %0
0.25 $139,485 $£1,395 $0
Q.26 $135,447 $1,354 $0

JNH

(5)



0.27
c.28
0.29
0.30
0.31
0.32
0.33
0.34
0.35
0.36
0.37
0.38
0.39
Q.40
0.41
0.42
0.43
0.44
0.45
G.46
0.47
g.48
0.4%9
0.50

$131,410
$127,372
$123,335
$119,297
$115,260
$111,222
$107,185
$103,147
$99,110
$95,072
$£91,035
$86,997
382,960
$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

with Levee Improvements along Clemmons Gully)

$1,314
$1,274
$1,233
$1,193
$1,153
$1,112
$1,072
$1,031
$991
$951
$910
$870
$830
$789
$749
$708
$668
$628
$587
$547
$507
$466
$426
$385

$93,368

Reduction in Average aAnnual Flood Damage =

Page 2

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

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

$91,761

$0
$0
30
$0
%0
30
30

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

$1,607



APPENDIX 9

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



Page 1

HARDIN COUNTY WCID NO. 1

COMPUTATION OF AVERAGE ANNUAL FLOOD DAMAGE

{1)
Flood

Exceedance
Probability

e s s mar Tk s e e a0l

0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
G.09
G.10
0.11
0.12
0.13
0.14
0.15
0.16
0.17
0.18
0.19
0.20
0.21
0.22
0.23
0.24
0.25
0.26

COON MARSH GULLY CHANNEL IMPROVEMENTS
WITHOUT LEVEE IMPROVEMENTS ALONG CLEMMONS GULLY

Job No. HD-002

Flood

Exceedance
Probability

v o s a8 v A A it

(2)
Existing

Conditions

flood

Damage

$299, 166
$263,375
$247,221
$231,067
$223,736
$216,404
$209,073
$201,742
$194,410
$187,079
$184,338
$£181,598
$178,857
$176,1146
$173,375
$170,635
$167,894
$165,153
$162,413
$159,672
$155,635
$151,597
$147,560
$143,522
$139,485
$135,447

File AAFD1.wkl

July 17, 1989

Existing Proposed
Conditions Conditions

Flood Flood

Damage Damage
$£299, 166 $£32,836
$263,375 $12,785
$231,067 %0
$187,079 $0
$15%9,672 30
$£38,547 $0

(3) - {4)

Proposed
Conditions

Flood

(2)%.01 Damage
32,992 $32,836
32,634 $12,785
$2,472 $6,393
$£2,311 - $0
$2,237 30
$2, 164 $0
$£2,091 $0
$2,017 $0
$1,944 $0
$1,871 $0
$1,843 $0
$1,816 $0
$1,789 $0
$1,761 30
$1,734 30
$1,706 $0
$1,679 30
$1,652 30
$1,624 $0
$1.,597 $0
$1,556 $0
21,516 $0
$1,476 $0
$1,435 $0
$1,395 30
$1,354 $0

JNH

(5)

(4)*.01

s e AT it bt T e ft e



0.27
0.28
0.29
0.30
8.31
Q.32
0.33
0.34
0.35
C.36
0.37
0.38
0.39
0.40
0.41
0.42
0.43
0.44
a.45
G.46
0.47
G.48
0.49
Q.50

$131,410
$127,372
$123,335
$119,297
$115,260
$111,222
$107,185
$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
$910
$870
$830
$/89
$749
$708
$668
$628
$587
$547
$507
$466
$426
$385

$69,060

Reduction in Average Annual Flood Damage =

Page 2

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
30
. $0
$0
$0
$0
$Q
$0

$68,540



