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SUMMARY 

This study and report presents an evaluation of existing 

flood hazards within Hardin County WCID No. 1 (Pinewood 

Estates) and Country Wood Estates immediately south of 

Pinewood Estates. Alternative plans to alleviate existing 

flooding problems are presented and evaluated. 

The existing flooding problems within Pinewood Estates 

and Country Wood Estates are due to the following sources of 

flooding: 1) overbank flooding of Coon Marsh Gully which 

inundates properties within southern Pinewood Estates and 

Country Wood Estates and which contributes to flooding in 

Pinewood Estates further north, 2) overbank flooding of 

Little Pine Island Bayou which inundates properties in 

Pinewood Estates, 3) flooding along Clemmons Gully due to 

backwater from Little Pine Island Bayou which inundates 

properties in Pinewood Estates, and 4) 

drainage facilities which result in 

inadequate internal 

local flooding of 

properties in the Woodlawn Drive area of Pinewood Estates. 

Five alternatives were investigated in detail to 

alleviate the existing flooding problems. Alternative I 

consists of the buy-out of all residential structures subject 

to inundation during the IOO-year flood . Alternative 2 

consists of the raising of structure foundations to elevate 

the structures above the IOO-year flood level. Alternative 

3 consists of channel improvements to Coon Marsh Gully and 
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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 benefits of 

alternatives, it is recommended that Alternative 5 be pursued 

to alleviate flooding problems within Pinewood Estates and 

Country Wood Estates. 
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SECTION I 

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 welD No. 1 and to determine improvements 

required to alleviate such problems. 

The specific scope of work of this study I which was 

conducted in two phases, is as follows: 

PHASE 1 

a. Meet with the District, the Corps of Engineers, 

and the Texas water Development Board for 

initial coordination on the project. 

b. Obtain existing hydrological data from all 

known sources. 

c. Review previous reports concerning flooding on 

Pine Island Bayou, and review findings of the 

Corps of Engineers on their flood control study 

of Pine Island Bayou and Little Pine Island 

Bayou. 

d. Attend a public meeting to explain the study 

to citizens and obtain citizens input. 

e. Provide necessary surveying to obtain cross 

sections of Clemmons, Goleman, and Coon Marsh 

gullies, and needed drainage field dat.a within 

the District's boundaries. 

f. utilizing the aerial photography and horizonal 

and vertical control data provided by the Corps 
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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. 

g. Using the Corps of Engineers' HEC-l and HEC-2 

computer programs, prepare computer models of 

Clemmons, Goleman, and Coon Marsh gullies, and 

evaluate existing conditions. 

h. Identify various structural and non-structural 

alternatives to be evaluated. 

i. Identify and evaluate internal drainage and 

flooding problems of the District other than 

those directly related to Clemmons, Goleman, 

and Coon Marsh gUllies. 

j. Identify alternate solutions to these internal 

problems for further evaluation in Phase 2. 

k. 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 National 

Preserve, u.s. Parks and wildlife, and the 

Texas Parks and wildlife Department for their 

review and comments. 
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1. Prepare all monthly and quarterly reports and 

pay vouchers required by the Texas Water 

Development Board. 

PHASE 2 

a. Using the Corps of Engineers' HEC-2 program, 

conduct a hydraulic evaluation of each 

structural alternative to identify its impact 

on flood elevations. 

b. Conduct a benefi t-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. 

c. 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 
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compatible with the Big Thicket National 

Preserve. 

d. Evaluate alternate solutions to internal 

flooding problems within the District. 

e. Develop design standards for drainage and flood 

control improvements and assist the District's 

attorney in developing ordinances to implement 

these design standards. 

f. Present preliminary 

recommendations to the 

findings 

District, the 

and 

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. 

g. Make revisions as requested. 

h. Prepare final report; make 40 copies; and 

submit final report to the District, the Corps 

of Engineers, the Texas Water Development 

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. 
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i. Prepare all monthly and quarterly reports and 

pay vouchers required by the Texas Water 

Development Board. 

AUTHORIZATION AND FUNDING 

This study was authorized by an agreement between Hardin 

County WCID No.1 and KSA Engineers, Inc. dated June 2, 1987. 

Primary funding for this study was provided by the Texas 

Water Development Board. Additional funding was provided by 

the Galveston District of the u.s. Army Corps of Engineers, 

the Jefferson County Drainage District No.6, and Ms. Jeanie 

Turk, a developer of property within Hardin County WCID No. 

1. 

COORDINATION 

This study was coordinated with several local, state, and 

federal entities. At the local level, a coordination meeting 

was held on September 22, 1987 to solicit public input. This 

meeting was attended by 82 persons including local residents, 

Hardin County WCID No. 1 board members and staff, Hardin 

County Officials, Texas Water Development staff, 

Corps of Engineers-Galveston District staff, 

Engineers, Inc. staff. 

u.S. Army 

and KSA 

During performance of this study, the following entities 

were contacted, advised of the study, and pertinent 

information acquired therefrom: 
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1- Hardin County WCID No. 1 

2. Hardin County 

3 . Hardin County Appraisal District 

4. Jefferson County Drainage District No. 6 

5. Lower Neches Valley Authority 

6. Texas water Development Board 

7. Texas Department of Highways and Public 

Transportation 

8. U.S. Army Corps of Engineer, Galveston District 

9. U.S. Soil Conversation Service 

10. Federal Emergency Management Agency 

11. Bernard Johnson Incorporated Consulting Engineers 

12. 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. 

2. "Pine Island Bayou Watershed, Texas - Flood Damage 

Prevention - Feasibility Report", June 1985 by U.S. 

Army Corps of Engineers, Galveston District. 
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3. "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. 

4. "Flood Insurance Study 

(Unincorporated Areas)", 

Hardin county, Texas 

March 1978 by U. S. 

Department of Housing and Urban Development, Federal 

Insurance Administration. 

5. "Neches River and Tributaries, Texas 

Reconnaissance Report on Flood Problem at Pinewood 

Estates Subdivision Hardin County, Texas", October 

1976 by U.S. Army Corps of Engineers District, 

Galveston, Texas. 
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SECTION" 

EXISTING CONDITIONS 



DESCRIPTION OF STUDY AREA 

The study area is located in southern Hardin County, 

Texas and consists of the watersheds of Little Pine Island 

Bayou and its tributary streams of Coon Marsh Gully, Clemmons 

Gully, and Goleman Gully, as shown on Exhibit 1. The specific 

stream reaches for which flooding hazards were evaluated are 

as follows: 

1. Little Pine Island Bayou from its mouth at the 

confluence with Pine Island Bayou to its entrance 

into Hardin County WCID No. I, 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 lOS, 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 Stilte Highway lOS, 

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 winten;. Mean monthly temperatures vary from 53 0 F in 

January to 82°F in August. 
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Average annual rainfall within the study area us 

approximately 53 inches. Intense rainfall is produced by 

thunderstorms of short duration, general storms which extend 

over several days, and torrential rainfall associated with 

hurricanes. 

Topography within the study area is relatively flat with 

ground elevations, 

about elevation 20 

excluding stream channels, varying from 

feet mean sea level (msl) to about 

elevation 33 feet msl, as determined from the two-foot contour 

map developed as part of this study. 

Two residential subdivisions comprise the major portion 

of the study area - Pinewood Estates (Hardin County welD No. 

1) and Country Wood Estates, which is 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 previously 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, 1987, and 
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1989. In 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 is generally 

considered to be a more severe flood than the SOO-year flood. 

House flooding within the study area has generally been 

attributed to: 1) overbank and backwater flooding from Little 

Pine Island Bayou which has caused house flooding in Pinewood 

Estates and 2) overbank flooding of Coon Marsh Gully which has 

caused house flooding in Pinewood Estates and country Wood 

Estates. 

BIG THICKET NATIONAL PRESERVE 

A portion of the Big Thicket National Preserve (BTNP) is 

located within and downstream of the study area; The Little 

Pine Island Bayou Corridor unit of the BTNP consists of Little 

Pin~ 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\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 flooding and costs for repair of flood 

damage. 

Pine Island Bayou was inspected 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 railroad 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 No.1, they no doubt 

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. Soil 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 is bound 

separately as Appendix 10 to this report. 

Field surveys were conducted to provide additional 

topographic data within the study area. A total of 22 cross 

sections of study streams were field surveyed. In addition, 

finish floor elevations were obtained for 133 homes in 

Pinewood Estates and 17 homes in Country Wood Estates. Street 

culverts within Pinewood Estates and Country Wood Estates were 

also field surveyed. The house slab and culvert elevations 

and selected ground and street pavement elevations are shown 

on the topographic maps of Appendix 10. 
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HYDROLOGIC ANALYSES 

Hydrologic analyses were conducted to establish peak 

flood discharges of Coon Marsh Gully, and Goleman Gully. Peak 

flood discharges were computed for lOa-year, 50-year, 25-year, 

la-year, 5-year, and 2-year floods. The lOa-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, la-year, 5-year, and 2-year floods have probabilities 

of 2%, 4%, 10%, 20%, and 50%, respectively, of being exceeded 

in any given year. 

Peak flood discharges were computed using Corps of 

Engineers computer program HEC-1 with Snyder synthetic unit 

hydrograph coefficients as developed by the U.S. Army Corps 

of Engineers, Galveston District (Ct = 4.16 and Cp = 0.45). 

Rainfall data of U.S. Weather Bureau Technical Paper No. 40 

and National Weather Service HYDRO-35 were used in the HEC-1 

models. 

Table 1 presents peak flood discharges for Little Pine 

Island Bayou, developed by the Galveston District, and for 

Coon Marsh, Clemmons, and Goleman gull ies. Appendix 1 

contains a copy of the HEC-1 computer model of the Coon Marsh 

Gully lOa-year flood. Appendix 2 contains a copy of the HEC-

1 computer model of the Clemmons and Goleman gullies lOa-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. Flood elevations were computed using 

u.s. Army Corps of Engineers computer program HEC-2. Cross 

sections of streams were field surveyed as previously 

described. Roughness values (Manning's "n") were estimated 

to be 0.05 for channels, 0.12 for wooded overbanks, and 0.04 

for cleared overbanks. starting water surface elevations for 

HEC-2 models of Coon Marsh, Clemmons, and Goleman gullies were 

based on normal depth. 

Results of computed flood profiles for Coon Marsh, 

Clemmons, and Goleman gullies are shown on Exhibits 2,3, and 

4, respectively. 

Backwater effects of receiving streams are also shown on 

the flood profiles. Little Pine Island Bayou backwater is 

shown in the lower reaches of Coon Marsh Gully and Clemmons 

Gully. Likewise, Clemmons Gully backwater is shown on the 

Goleman Gully profile. 

Backwater effects of Little Pine Island Bayou on Coon 

Marsh Gully are based on water surface profiles of Little Pine 

Island Bayou contained in the previously referenced June 1985 

report by the Corps of Engineers. Backwater effects of Little 

Pine Isrand Bayou on Clemmons Gully are based on revision of 

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

Pinewood Estates) obtained during this study. 

COON MARSH GULLY 

As shown on Exhibit 2, backwater effects of Little Pine 

Island Bayou on Coon Marsh Gully end approximately 6,000 feet 

upstream from the mouth of Coon Marsh Gully and approximately 

8,000 feet downstream of Pinewood Estates. Thus, flooding 

problems along Coon Marsh Gully within Pinewood Estates and 

Country Wood Estates are due to flood flows exceeding the 

capacity of the Coon Marsh Gully channel and overbanks and not 

to backwater effects of Little Pine Island Bayou. Flood 

profiles of Coon Marsh Gully were computed with varying 

starting water surface elevations which confirmed that the two 

subdivisions are well upstream of backwater effects of Little 

Pine Island Bayou. 

Significant flood flows of Coon Marsh Gully are diverted 

via overland flow north into Pinewood Estates in the Clemmons 

Gully watershed. These diversions occur at locations upstream 

of the Pinewood Blvd. crossing of Coon Marsh Gully where 

floodwaters rise above the natural topographic divide between 

Coon Marsh Gully and Clemmons Gully. Such diversions are 

known to occur near the west end of Pinemont Drive and further 

east in the vicinity of the intersection of Pinemont Drive and 

Pineglen Drive. Diversions at the latter location are the 

more significant and were analyzed using: 1) the HEC-2 model 
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of Coon Marsh Gully to establish the stage-discharge relation 

of Coon Marsh Gully at the diversion location and 2) weir flow 

calculations to establish the stage-discharge relation of the 

overflow section of Pinemont Drive. Based on this analysis, 

flood flows exceeding the 2-year flood are expected to produce 

overflow north into Pinewood Estates. Overflows are estimated 

to vary from 780 cfs during the 100-year flood to 70 cfs 

during the 5-year flood. Such overflows represent 71% of the 

100-year peak flood discharge of 1100 cfs and 17% of the 5-

year flood peak flood discharge of 420 cfs. Several houses 

along Pinemont Drive have experienced house flooding as a 

result of these overflows. 

The existing Coon Marsh Gully Diversion Ditch was 

analyzed to estimate its discharge capacity. Using field 

surveyed cross sections and computer program HEC-2, 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 laO-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 la-year peak flood 

discharge of 230 cfs. Reduction of Coon Marsh Gully flood 

levels thr.ough 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 wi thin 

pinewood Estates and country Wood Estates which are subject 

to flooding by Coon Marsh Gully. Of 36 field surveyed houses 

along Coon Marsh Gully, 15 are subject to flooding by the 100-

year flood. 

CLEMMONS GULLY 

As shown on Exhibit 3, backwater effects of Little Pine 

Island Bayou extend upstream of the Pine Shadows Drive 

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 10-year floods extend to within approximately 1,000 feet 

of the Pine Shadows Drive crossing. Thus, the primary source 

of the flooding along Clemmons Gully within 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 sectj_on 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 

subj ect 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 Pine,vood Estates from backwater 

flooding of Little Pine Island Bayou is limited to 

construction of a levee, raising the existing houses, or some 

other technique to protect houses from Little Pine Island 

Bayou backwater flooding. 

The clearing and snagging of Little Pine Island Bayou 

through and downstream of Pinewood Estates, as accomplished 

in previous years, is effective in the control of undergrowth 

and log jams which increase flood levels along Little Pine 

Island Bayou. However, significant lowering of flood levels 

of Little Pine Island Bayou would require clearing and 

snagging a considerable distance downstream of Pinewood 

Estates. Based on the Corps of Engineers HEC-2 model of 

Little Pine Island Bayou, clearing and snagging of a 50-feet 

wide strip in each overbank along the channel in the 4-mile 

reach of Little Pine Island Bayou below Pinewood Estates would 

reduce the 100-year flood level at Pinewood Estates by 

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

of Clemmons Gully. 

GOLEMAN GULLY 

As shown on Exhibit 4, backwater effects of Clemmons 

Gully extend nearly the full length of the reach of Goleman 

Gully studied herein. Goleman Gully is not considered to be 

a source of house flooding in either Pinewood Estates or 

Country Wood Estates. 

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

of Goleman Gully. 

INTERNAL DRAINAGE PROBLEMS 

In addition to evaluating the flood hazards of Coon 

Marsh, Clemmons, and Goleman gullies, the internal drainage 

system of roadside ditches and culverts was examined to 

determine if hydraulic inadequacies exist. An obvious 

deficiency in the internal drainage system is the lack of 

adequate culvert hydraulic capacity under Pinewood Blvd. at 

state Highway 105. The existing dual 24-inch diameter 

culverts receive flow from three 5-feet by 2-feet box culverts 

under state Highway 105 (drainage area of approximately 260 

acres) as well as additional flow from approximately 120 acres 

in Country Wood Estates. The backwater effect created by the 

culvert at Pinewood Blvd. results in diversion of flows, which 

should be conveyed east t·J Clay Gully, to the north to 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 cuI verts 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 is considered responsible for 

flooding in this area based on reports of flowing water 

(rather than rising backwater from Little Pine Island Bayou) 

being the source of flooding. Inspection of the internal 

drainage system revealed the lack of adequate site drainage 

ditches and culvert capacity to convey local runoff from 

intense rainfalls. Two houses along Woodlawn Drive are below 

the computed 100-year flood level of Little Pine Island Bayou. 

Several areas of nuisance flooding (yards, driveways, 

etc. but not house flooding) were 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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TABLE 1 

PEAK FLOOD DISCHARGES 

Peak Flood Discharge, cfs 
Drainage Area, 

~'ream and Location square miles 10_Q-year 50-year 25-year 10-year 5-year 2-Year 

LITTLE PINE ISLAND BAYOU approx. 125 12,800 10,600 8,370 5,670 3,950 2,140 
AT WOODWAY BOULEVARD 

COON MARSH GULLY 

at mouth 4.47 2,650 (1720) 2,320 (1530) 1,890 (1310) 1,360 (980) 1010 (770) 560 (410) 

above confluence with Clay Gully 2.16 1,340 (340) 1,170 (330) 960 (320) 690 (280) 510 (250) 280 (110) 

H above confluence with Diversion Ditch 1.75 1,100 (320) 960 (320) 790 (350) 560 (360) 420 (350) 230 (230) 
H 
H 
I midway thru Country Wood Estates 1.30 870 760 630 450 340 190 
I-' 
N 

at State Highway 105 0.85 630 560 470 340 250 140 

CLEMMONS GULLY 

at mouth 20.00 4,740 4,000 3,180 2,260 1,650 860 

above confluence with Goleman Gully 17.12 3,970 3,350 2,650 1,890 1,380 730 

GOLEMAN GULLY 

at mouth 1.70 900 780 640 460 340 190 

at State Highway 105 1.29 630 550 440 320 240 130 

Note: Coon Marsh Gully peak flood discharges adjusted for overflows and diversions a,e shown i'l pa'e~Lheses. 
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TABLE 2 

NUMBER OF HOUSES SUBJECT TO FLOODING 
BY COON MARSH GULLY 

Flood 
Exceodance 
£r:~quency 

100-Year 

50-Year 

25-Year 

10-Year 

5-Year 

2-Year 

Number of Hou!>es Subject to Flooding 

Pinewood 
Estates ' 

6 

6 

6 

6 

5 

o 

Country Wood 
Estates 2 

9 

8 

5 

4 

4 

2 

15 

14 

11 

10 

9 

2 

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

2Based on 17 field surveyed house slab elevations. 
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TABLE 3 

NUMBER OF HOUSES SUBJECT TO FLOODING 
BY UTILE PINE ISLAND BAYOU 

Number of Houses Subject to Flooding 

Backwater Flooding Along 
Exceedance Flooding Along Little Pine 
Frequency Clernmon$Gully Island Bayou 

100-Year 30 6 

50-Year 16 1 

25-Year 7 0 

10-Year 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 (Pinewood Estates) 

and country Wood Estates result from the following sources of 

flooding: 

1. Coon Marsh Gully overbank flooding which floods 

houses in south Pinewood Estates and Country Wood 

Estates and which contributes to flooding in 

Pinewood Estates between Coon Marsh Gully and 

Clemmons Gully 

2. overbank flooding along the main channel of Little 

Pine Island Bayou through Pinewood Estates 

3. Little Pine Island Bayou backwater flooding along 

Clemmons Gully in Pinewood Estates 

4. local flooding in the Woodlawn Drive area of 

Pinewood Estates due to inadequate internal drainage 

facilities 

Alternatives investigated to alleviate house flooding 

problems are as follows: 

Alternative 1 -

Alternative 2 -

Alternative 3 -

buy-out of floodprone properties 

raising the house slabs of all 

floodprone properties with concrete 

piers 

constructing a system of channel and 

levee improvement-s (levee south of 

Clemmons Gully) which form a combined 
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Alternative 4 -

Alternative 5 -

plan for alleviating flooding 

problems along Coon Marsh Gully, 

Clemmons Gully, and in the Woodlawn 

Drive area 

constructing channel improvements to 

allevinte flooding problems along 

Coon Marsh Gully (without levee 

improvements along Clemmons Gully) 

constructing a system of channel and 

levee improvements (levee north of 

Clemmons Gully) which form a combined 

plan for alleviating flooding 

problems along Coon Marsh Gully, 

Clemmons Gully, and in the Woodlawn 

Drive area 

ALTERNATIVE 1 - BUY-OUT FLOODPRO!"E PROPERTIES 

Alternative I consists of the purchase of all residences 

identified as being subject to inundation by the IOO-year 

flood. A total of 42 homes within Pinewood Estates have been 

found to have first floor slab elevations computed below 

computed IOO-year flood levels. Also, 9 homes in Country Wood 

Estates have slab elevations below computed IOO-year flood 

levels. 

Appraised values of residences within Pinewood Estates 

and country wood Estates were obtained frum the Hardin county 
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Appraisal District. The total appraised value of the 51 

houses subj ect to flooding during the 100-year flood is 

$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 FLOODPRONE STRUCTURES 

Alternative 2 consists of the raising of found<ltion slabs 

of floodprone structures. Although somewhat unconventional, 

this al ternati ve 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 

typical house foundation in Pinewood Estate,; and country Wood 

Estates is $66,000. The estimated capital cost of this 

alternative to raise foundations of 51 floodprone structures 

is therefore $3,366,000. 

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

Alternative 3 consists of: 1) constructing channel 

improvements to Coon Marsh Gully and Coon Marsh Gully 
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Diversion Ditch to reduce house flooding which occurs during 

the computed 100-year flood and to prevent overflows from Coon 

Marsh Gully into Pinewood Estates, 2) constructing an earthen 

levee along the south bank of Clemmons Gully and associated 

interior drainage works to prevent 100-year backwater flooding 

from Little Pine Island Bayou, and 3) constructing internal 

drainage facilities with capacity to remove local 100-year 

flows without resultant house flooding in the Woodlawn Drive 

area. 

As previously discussed, Coon Marsh Gully Diversion Ditch 

provides limited capacity to relieve Coon Marsh flood flows. 

Alternative channel improvements to the diversion ditch were 

evaluated using HEC-2 computer models. A channel of 30-feet 

bottom with side slopes of 3 horizontal:l vertical will convey 

the 100-year peak flood discharge of Coon Marsh Gully at flood 

elevations approximatelY 1.5 feet lower (without occurrence 

of overflows north through Pinewood Estates) than under 

existing conditions. Based on the field survey data of 

existing house slabs, the number of houses subject to flooding 

during passage of the 100-year flow would be reduced from 15 

to 2. These channel improvements would extend from the mouth 

of Coon Marsh Gully Diversion Ditch to the state Highway 105 

crossing of Coon Marsh Gully, a distance of approximately 2.5 

miles, as shown on Exhibits 2 and 5. It is recommended that 

the channel improvements-extend to state Highway 105 in order 

to relieve overbank flooding upstream of Bonura Road North 
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which results in overflows to Pinewood Estates. The state 

Department of Highways and Public Transportation has a 

drainage easement along Coon Marsh Gully from state Highway 

105 north through Country Wood Estates and Pinewood Estates 

and should be contacted regarding possible participation in 

Coon Marsh Gully channel improvements. 

To prevent 100-year backwater flooding from Little Pine 

Island Bayou, Alternative 3 includes an earthen levee to be 

constructed along the south bank of Clemmons Gully 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-Ievee 

elevation is 31.0 feet msl which is 1.7 feet above the 100-

year 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 required by this location of the levee. The levee 

location is based on the floodway boundary recently computed 

during an updated FEMA flood insurance study of Hardin County. 

Since the levee is located just outside of the regulatory 
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floodway, 100-year flood elevations resulting from Clemmons 

Gully flood flows will be increased less than one foot 

upstream of Pinewood Estates. Based on the HEC-2 model of 

Clemmons Gully utilized in this study, the levee is estimated 

to produce a maximum rise of 0.4 feet in the Clemmons Gully 

100-year flood profile. This increase diminishes to no rise 

at a distance of approximately 3 miles upstream of Pinewood 

Estates. 

As an alternative to the earthen levee, a reinforced 

concrete wall with earthen embankment on one side of the wall 

was investigated. This alternative would require right-of-

way width of approximately 50% of the right-of-way width of 

100 feet to 130 feet required for the earthen levee. The 

concre'e 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 el8 leveed area. Based on a HEC-1 

model of 100-year runoff with flood routing through existing 

storage available on the golf course property, a stormwater 

pump station with three 50,000 gallons per minute pumps is 

required. The pumps are sized to remove 100-year interior 

runoff 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 
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diesel engines with start-up and shut-down automated by water 

level of the ponding area. 

A gravity outlet consisting of a 72-inch diameter RCP 

conduit equipped with flap and slide gates would be located 

at the pump station site. The gravity outlet will allow 

removal of interior runoff by gravity flow when the water 

level in Clemmons Gully is less than the water level within 

the leveed area. 

Prevention of lOO-year house flooding in the Woodlawn 

Drive area will require construction of drainage ditches and 

culverts capable of passing lOO-year flows at elevations below 

existing house slabs. These improvements would convey runoff 

south to Little Pine Island Bayou. 

The locations of improvements required by Alternative 3 

are shown on Exhibit 5. The estimated capital and annual 

costs of Alternative 3 are shown on Table 4. 

ALTERNATIVE 4 - CHANNEL IMPROVEMENTS 

Alternative 4 consists of channel improvements to Coon 

Marsh Gully and Coon Marsh Gully Diversion Ditch as proposed 

in Alternative 3. However, the levee improvements 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 lOO-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 WClD No.1. Alternative 5 is 

essentially the same as Alternative 3 with the exception that 

the earthen levee is located north of Clemmons Gully (rather 

than along the south bank per Alternative 3), and a diversion 

channel is required to relocate the existing Clemmons Gully 

channel outside the proposed levee. With the levee located 

north of Clemmons Gully, two significant benefits are 

achieved: 

1. no portion of the levee is located on property owned 

by 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 flooding which occurs during 

the computed lOO-year flood and to prevent overflows from Coon 

Marsh Gully into Pinewood Estates, 2) constructing an earthen 

levee and associated interior drainage works to prevent 
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lOa-year backwater flooding from Little Pine Island Bayou, 3) 

constructing a diversion channel to route Clemmons Gully along 

the north side of the proposed levee, and 4) constructing 

internal drainage facilities with capacity to remove local 

lOa-year flows without resultant house flooding in the 

Woodlawn Drive area. 

Alternative 5 channel improvements for Coon Marsh Gully 

and Coon Marsh Gully Diversion Ditch are identical to those 

required in Alternative 3. As in Alternative 3, the Coon 

Marsh Gully improvements are required to: 1) relieve house 

flooding along Coon Marsh Gully and 2) prevent overflow of 

Coon Marsh Gully floodwaters into the leveed area further 

north. 

The Alternative 5 earthen levee would be approximatelY 

7900 feet in leng'ch and would have terminal points as in 

Alternative 3 (high ground at the west boundary of Pinewood 

Estates and near the golf course clubhouse). The location of 

the levee is shown on Exhibit 5 and Sheets 3 and 4 of Appendix 

10. The top-of-levee elevation is 31.0 feet msl (same as 

Alternative 3) and provides the same degree of flood 

protection as Alternative 3. 

The Clemmons Gully Diversion Channel required in 

Alternative 5 is located just north of the levee, as shown on 

Exhibit 5 and Sheets 3 and 4 of Appendix 10. The diversion 

channel consists of a 50 feet bottom width channel with 3:1 

side slopes and is sized to pass the loa-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-l 

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 

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 <lrea. 

Prevention of lOO-year house flooding in the Woodlawn 

Drive area will require construction of drainage ditches and 

culverts capable of passing lOO-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 considered and rejected from further 

consideration are as follows: 

1. Clemmons Gully channel improvements - since Little 

Pine Island Bayou 100-year backwater flooding 

extends upstream of the west boundary of pinewood 

Estates, improvements to Clemmons Gully would have 

no impact on 100-year flood levels within pinewood 

Estates. 

2. Diversion of Coon Marsh Gully flood flows to Goleman 

Gully - Improvement of the existing diversion ditch 

lS less expensive than construction of a new 

diversion ditch to Goleman Gully. 

3. Coon Marsh Gully channel improvements downstream of 

the existing diversion ditch These channel 

improvements would be more expensive than 

hlprovement to the existing diversion ditch . 

4. Ring levee around Pinewood Estates This 

alternative was investigated by the Corps of 

Engineers and found to have benefit-cost ratio of 

0.4. 

5. 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 Table 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 

Pinewood Estates and Country Wood Estates (item 1 of Table 8) 

were developed based on flood profiles presented herein, field 

surveyed house slab elevations, appraised property values 

obtd.ined 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, 10-year, 5-year, and 2-year floods 

of Coon Marsh Gully and from 100-year, 50-year, 25-year, and 

10-year floods of Little Pine Island Bayou. Appendix 8 

presents calculations of average annual flood damage to 

residential structures due to flooding of Coon Marsh Gully and 

Little Pine Island Bayou under existing and proposed 

conditions. This calculation represents the area below the 

damage-frequency curve of Coon Marsh Gully and Little Pine 

Island Bayou. Appendix 9 presents similar calculations of 
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average annual flood damage to residential structures due to 

flooding from Coon Marsh Gully only. 

Estimates of average annual benefits for items 2 through 

7 of Table 8 are based Olt 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 protection provided by Alternatives 1, 2, 

4, and 5. 

Estimates of average annual benefits for restoration of 

land values (item 8 of Table 8) are based on discussions with 

real estate appraisers familiar with residential property 

values in Pinewood Estates in particular and the Beaumont area 

in general. Based on these discussions, it is believed that 

total property values within Pinewood Estates and Country Wood 

Estates will increase by 10% to 20% if the floodprone stigma 

associated with these subdivisions is removed. Applying a 10% 

increase to the combined assessed valuation of approximately 

$26,083,000 for Pinewood Estates and Country Wood Estates 

yields an increase in property values of $2,608,000, which 

represents a capital value or benefit resulting from removal 

of the flooding 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 Al ternati ve 1 is based on a 10% increase applied to 

remaining 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 is 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 valuc1.tion of 

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

ECONOMIC COMPARISON OF ALTERNATIVES 

Table 9 presents an economic comparison of Alternatives 

I, 2, 3, 4, and 5. Estimated annual costs of Alternatives 1 

and 2 are based on amortization of estimated c;pital 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). 
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ENVIRONMENTAL CONSIDERATIONS 

The environmental 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 subdivisions. The structural aspects of 

Alternatives 3, 4, and 5 require significant channel 

excavation to widen and deepen the channels of Coon Marsh 

Gully and Coon Marsh Gully Diversion Ditch. However, such 

improvements would be in channel reaches which traverse 

Country Wood Estates and Pinewood Estates with the exception 

of approximately 2,000 linear feet of improvements to Coon 

Marsh Gully upstream of Country Wood Estates and downstream 

of state Highway 105. the channel improvements would have 

very little impact on downstream conditions in Little Pine 

Island Bayou due to the relative flows involved. Little Pine 

Island Bayou has 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 

Clemmons Gully, it will be necessary to contact the Corps of 

Engineers to determine if section 404 or section 10 permits 

are required. 
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WOODWAY BLVD. BRIDGE REPLACEMENT 

During the course of this study, it became known that the 

Woodway Blvd. bridge at Little Pine Island Bayou would soon 

be replaced by a larger structure. Due to numerous houses 

within Pinewood Estates subject to flooding by Little Pine 

Island Bayou, the new bridge structure should be designed to 

pass the 100-year peak flood discharge of Little Pine Island 

Bayou with no increase in upstream existing conditions 100-

year flood levels. Based on hydraulic analyses conducted 

during t:his 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 200 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 stre0m bed elevation of 8 feet msl. 

RECOMMENDED DESIGN STANDARDS 

To insure future development wi thin Pinewood Estates will 

not adversely impact existing flooding hazards or create new 

flooding or drainage problems, the following design standards 

are recommellded: 

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

be elevated a minimum of 12 inches above the 
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appropriate lOa-year flood elevations presented 

herein. 

2. To reduce the likelihood of flooding from site 

drainage, all new house slabs should be elevated a 

minimum of 18 inches above natural ground at the 

building site. 

3. 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. 

4. All new dr inage structures should be designed for 

runoff resulting from the la-year storm, as a 

minimum design standard. 

5. 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. 

6. Prior to providing water and sewer service to new 

homes, compliance with items 1 through 4 above 

should be verifien 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 

I. 

II. 

I" . 

COON MARSH GULLY AND DIVERSION DITCH CHANNEL IMPROVEMENTS 

A land acquisition: 18 Ac @ $4000jAc $ 

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

C. hydromulch: 120,000 SY @ $0.50jSY 

D. Pinewood Blvd. bridge: 2400 SF @ $30jSF 

E. Bonura Rd. North bridge: 1860 SF @ $30jSF 

LEVEE AND INTERIOR DRAINAGE WORKS IMPROVEMENTS 

A levee 

1. easement acquisition: 22 Ac @ $4000jAc $ 

2. clearing and grubbing: 11 Ac @ $1000jAc 

3. foundation preparation: 18,600 CY @ $2jCY 

4. compacted fill: 96,800 CY @ $5jCY 

5. drainage channels: 19,500 CY @ $2jCY 

6. hydromulch: 78,000 SY @ $0.50jSY 

B. 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 

C. modifications to Pinewood golf course 

INTERNAL DRAINAGE FACILITIES NEAR WOODLAWN DRIVE 

Total Estimated Construction Cost 

Engineering and Contingencies (20%) 

Total Estimated Capital Cost 

ESTIMATED ANNUAL COST 

I. 

II. 

Amortized Carital Cost (8%, 30 years) 

Operation and Maintenance 

Total Estimated Annual Cost 

IV-18 

72,000 

320,000 

60,000 

63,000 

56,000 

88,000 

11,000 

37,000 

484,000 

39,000 

39,000 

18,000 

160,000 

350,000 

30,000 

60,000 

30,000 

$ 571,000 

$ 698,000 

$ 648,000 

$ 600,000 

$ 40,000 

$2,557,000 

511,000 

$3,068,000 

$ 273,000 

45,000 

$ 318,000 
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Institutional and Legal Analysis 

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 
submi t ted 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-Out 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 
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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 . Al tern ate No. 2 - Raise Flood Plain Structures. As 
stated in the Flood Control Report, the economic benefits and 
costs of this alternative is questionable in light of other more 
favorable alternatives. Further, the attempt to acquire and use 
public funds on private property calls into question certain 
limitations including those found in Article III, Section 52 of 
the Texas Constitution which provides that political subdivisions 
of the state may not lend their credit or grant public money or 
things of value in aid of or to an individual. Further, the 
District's involvement with modification of the foundation of 
existing flood prone structures could give rise to serious 
questions of legal liability which could not currently be valued 
or anticipated but are of sufficient legal concern that this 
alternative does not seem viable. 

3. Alternate No. 3 Channel and Levee Improvements 
(Levee South of Clemmons Gully). The primary restriction on this 
al ternat i ve 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 Plood Control Report and as analyzed in this 
report. 

4 • Alternatiye No. 4 - Channel Improvements. Al ternati ve 
No. 4 consists of channel improvements to Coon Karsh 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. 
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5. Alternati ve No. 5 - Channel and Levee Improvements 
(Levee North of Clemmons Gully). As with Alternative No.3, this 
alternative contemplates the acquisition of approximately 18 
acres of property within the District. This property would have 
to be acquired from the existing property owner, if a negotiated 
value could not be reached then the powers of eminent domain as 
previously described might have to be exercised by the District. 
If any part or all of the property to be acquired for the levee 
north of Clenunons 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" deve loper 0 f property wi thin the district" is 
defined in Section 51.0721(d) of the Texas Water Code as: 

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

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

B. FINANCIAL ANALYSIS OF FLOOD ABATEMENT AUTEBNATlYES 

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

Original Net Legal 
Principal Year Effect. Security Primary Other 
Amount of Interest for Method of Credit 
Issued Issue Rate Bonds Repayment Rated Insured Support 

$900,000 1964 5.0% Comb. Tax No No No 
300,000 1982 5.0% Revenue Revenue No No No 

and 
Taxes 

(b) Total Annual Debt Service on Outstanding Debt: 

Calendar Year 

1989* 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 

Combined Principal and 
Interest Due Each Year 
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$98,030 
94,690 
96,350 
97,730 
93,830 
89,930 
86,030 
82,130 



1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 

*For 1989, only payments 
January 1, 1990. 

(C) Average Annual 

(d) HSlXimum Anny~l 

due 

Debt 

Cebt 

44,480 
42,240 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

after September 30, 

Service Requirement: 

Se;r;:x;i.g~ Bgqy1l::~m~nt: 

1989 and before 

$82,544 

$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 COJlUDission 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, ~. ~. 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 
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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 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, ~. ~. 

6. Improvements Outside District: Al ternative 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, itt.. ug. of the Texas Water Code, but the 
undersiqned 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 FLOOe 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 
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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 Outside 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 Pepartment Easements. The undersigned 
has been provided by XSA 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 Harsh 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. 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 distric~ requires 
action at a regular or special legislative session, and the 
district'. 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. 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. 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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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 conj unction 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 poss ible 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-Out 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 
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its waters and flood waters and the waters of its rivers and 
streams for irrigation, power and other useful purposes. The 
District is also authorized to control, abate and change any 
shortage or harmful excess of water. In light of the cost to 
benefit of this alternative, further legal analysis has not been 
pursued. 

2. Alternate No. 2 - Raise Flood Plain Structures. As 
stated in the Flood Control Report, the economic benefits and 
costs of this alternative is questionable in light of other more 
favorable alternatives. Further, the attempt to acquire and use 
public funds on private property calls into question certain 
limitations including those found in Article III, Section 52 of 
the Texas Constitution which provides that political subdivisions 
of the state may not lend their credit or grant public money or 
things of value in aid of or to an individual. Further, the 
District's involvement with modification of the foundation of 
existing flood prone structures could give rise to serious 
questions of legal liability which could not currently be valued 
or anticipated but are of sufficient legal concern that this 
alternative does not seem viable. 

3. Al terna te No. 3 Channel and Levee Improvements 
(Levee South of Clemmons Gully). The primary restriction on this 
al ternative 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 Improvements. Alternative 
No. 4 consists of channel improvements to Coon Marsh Gully and 
Coon Marsh Diversion Ditch as proposed in Alternative No. 3 
wi thout 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. 
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5. Alternative No. 5 Channel and Levee Improvements 
(Levee North of Clemmons Gully). As with Alternative No.3, this 
alternative contemplates the acquisition of approximately 18 
acres of property within the District. This property would have 
to be acquired from the existing property owner, if a negotiated 
value could not be reached then the powers of eminent domain as 
previously described might have to be exercised by the District. 
If any part or all of the property to be acquired for the levee 
north of Clemmons Gully is owned by a "developer" within the 
District, then the price for the property must be limited to the 
price paid by the developer for such land plus carrying charges 
as more fully set forth in 31 Texas Administrative Code Section 
293.51. The "developer of property within the district" is 
defined in Section 51.0721(d) of the Texas water Code as: 

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

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

B. FINANCIAL ANALYSIS OF FLOOD ABATEMENT ALTERNATIVES 

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

Original Net Legal 
Principal Year Effect. Security Primary Other 
Amount of Interest for Method of Credit 
Issued Issue Rate Bonds Repayment Rated Insured Support 

$900,000 1964 5.0% Comb. Tax No No No 
300,000 1982 5.0% Revenue Revenue No No No 

and 
Taxes 

(b) Total Annual Debt Service on Qutstanding Debt: 

Calendar Year 

1989* 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 

Combined Principal and 
Interest Due Each Year 
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$98,030 
94,690 
96,350 
97,730 
93,830 
89,930 
86,030 
82,130 



1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 

44,480 
42,240 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

*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 Conunission that it has authorized $2,250,000.00 of 
bonds of which $1,200,000.00 were previously issued and 
$ 6 55,000.00 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, ~. ~. 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 
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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 Al ternati ve 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. seg. 

6. Improvements Outside District: Al ternative 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 
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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 Outside 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 
responsibili ty 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. 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 I s organization has to be confirmed through a 
conf irmation 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. 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. 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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TABLE 5 

ESTIMATED CAPITAL AND ANNUAL COSTS OF ALTERNATIVE 4 

ESTIMATED CAPITAL COST 

I. COON MARSH GULLY AND DIVERSION DITCH CHANNEL IMPROVEMENTS 

A. 

B. 

C. 

D. 

E. 

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 

Total Estimated Construction Cost 

Engineering and Contingencies (20%) 

Total Estimated Capital Cost 

ESTIMATED ANNUAL COST 

I. 

II. 

Amortized Capital Cost (8%, 30 years) 

Operation and Maintenance 

Total Estimated Annual Cost 

IV-19 

$ 72,000 

320,000 

60,000 

63,000 

56,000 

$ 571,000 

$571,000 

114,000 

$685,000 

$ 61,000 

5,000 

$ 66,000 



, .. 

Flood 
Exceedance 
Freguency 

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 7 of 9 43 of 51 

22 of 23 7 of 8 29 of 31 

13 of 13 5 of 5 18 of 18 

6 of 6 4 of 4 10 of 10 

5 of 5 4 of 4 9 of 9 

2 of 2 2 of 2 
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TABLE 7 

ESTIMATED CAPITAL AND ANNUAL COSTS OF ALTERNATIVE 5 

ESTIMATED CAPITAL COST 

I. COON MARSH GULLY AND DIVERSION DITCH CHANNEL IMPROVEMENTS 

A. land acquisition: 18 Ac @ $4000/Ac $ 

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

C. hydromulch: 120,000 SY @ $O.50/SY 

D. Pinewood Blvd. bridge: 2400 SF @ $30/SF 

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

II. CLEMMONS GULLY DIVERSION CHANNEL, LEVEE, AND INTERIOR 
DRAINAGE WORKS IMPROVEMENTS 

A. 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 

B. 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 

C. modifications to Pinewood golf course 

III. INTERNAL DRAINAGE FACILITIES NEAR WOODLAWN DRIVE 

Total Estimated Construction Cost 

ESTIMATED ANNUAL COST 

I. 

II. 

Amortized Capital Cost (8%, 30 years) 

Operation and Maintenance 

Engineering and Contingencies (20%) 

Total Estimated Capital Cost 

Total Estimated Annual Cost 

IV-21 

72,000 

320,000 

60,000 

63,000 

56,000 

144,000 

20,000 

533,000 

21,000 

240,000 

87,000 

15,000 

140,000 

230,000 

30,000 

50,000 

30,000 

$ 571,000 

$1,045,000 

$ 495,000 

$ -0-

$ 40,000 

$2,151,000 

430,000 

$2,580,000 

$ 229,000 

45,000 

$ 274,000 



TABLE 8 

ESTIMATED AVERAGE ANNUAL BENEFITS OF ALTERNATIVES 

Item Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 

1. prevention of damages to $ 93,400 $ 93,400 $ 91,800 $ 68,500 $ 91,800 
residential structures 

2. reduction of vehicle losses 5,600 -0- 5,600 1,700 5,600 

H 3. reduction of road damages -0- -0- 1,200 400 1,200 
~ 
I 

tv 4. reduction of utility damages 3,700 3,700 1,200 100 1,200 tv 

5. reduction of emergency cost -0- 8,500 3,700 1,100 3,700 

6. affluence -0- 8,500 8,500 2,600 8,500 

7. reduction in National Flood 25,800 25,800 25,800 7,700 25,800 
Insurance administration cost 

8. restoration of land values 200,600 231,700 231,700 8,000 231,700 

Total $329,100 $363,100 $368,700 $90,100 $368,700 
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TABLE 9 

ECONOMIC COMPARISON OF ALTERNATIVES 

Estimated 
Alternative Capital Cost 

1 $4,020,000 

2 3,366,000 

3 3,068,000 

4 685,000 

5 2,580,000 

Alternative 1 - Buy-out Floodprone Properties 

Alternative 2 - Raise Floodprone Properties 

Estimated Estimated Average 
Annual Cost Annual Benefit 

$357,000 $329,000 

299,000 363,000 

318,000 369,000 

66,000 90,100 

274,000 369,000 

Benefit-Cost Ratio 

0.92 

1.21 

1.16 

1.37 

1.35 

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 
Cle'mmons Gully 



SECTION V 

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. 

2. 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) . 

3. During the 100-year flood of Little Pine Island Bayou, 36 

houses in Pinewood Estates are subject to flooding (30 

due to backwater flooding along Clemmons Gully and 6 due 

to overbank flooding of Little Pine Island Bayou). 

4. Average annual flood damage to residential structures in 

Pinewood Estates and Country Wood Estates is estimated to 

be $162,000. 

5. Of 5 alternatives investigated herein to reduce flood 

damages, a system of channel improvements to Coon Marsh 

Gully and levee improvements north of Clemmons Gully 

(Alternative 5) provides the greatest average annual 

benefit and a relatively high benefit-cost ratio. The 

estimated capital and annual costs of Alternative 5 are 

$2,580,000 and $274,000, respectively, while the 

estimated average annual benefit is $369,000. 
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RECOMMENDATIONS 

1. Based on the economic comparison of alternatives 

presented herein, it is recommended that Alternative S be 

implemented to alleviate house flooding problems in 

Pinewood Estates and Country wood Estates. 

2. To insure adequate hydraulic capacity is provided by the 

new bridge proposed for Woodway Blvd. across Little Pine 

Island Bayou, the bridge opening recommended in section 

IV of this report should be provided, as a minimum. 

3. Drainage design standards for future home building and 

subdivision development, as outlined in section IV of 

this report, should be adopted and strictly enforced. 

4. Prior to implementation of any proposed improvements, 

these improvements shall be coordinated with and cleared 

through the Texas Antiquities Committee. 

S. 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. 
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APPENDIX 1 

HEC-1 COMPUTER MODEL OF COON MARSH GULLY 



**** 
FLOOD H'tDRtXlRAPH P/£xAlI ffC-I (IBH XI SI2K VERSIOO) -fEB I,ms 

U.S. ARHY CORPS (f Et.GINEERS, Tff H'tDRCtOGIC ENGHfERING CENTER, fjfJ SECOOD STREET, DAVIS, CA. 95616 

**** 

THIS ffC-I VERSIOO C&TAINS ALL OPTIOI!S EXCEPT ECOIl(ffiCS, AND Tff imlER If PlANS ARt R£mD TO 3 

ffC-l INl'UT PAGE 1 

LItf ID ....... 1. ...... 2 ....... 3 ...... .4 ....... 5 ....... 6 ....... 7 ....... B ....... 9 ...... 10 

*** FREE *** 

1 
2 
3 

ID 
ID 
ID 

fWU)IH roJITY lotIO t(l. 1 Joo t(l. HIHlJ2 Alf. fQl HRD FILE Cltloo 
COCti HARSH GLUEY 

4 
S 

IT 
IO 

l00-YEAR FLOOD 

6 KK still 

48 

7 KH SLilARfA If CtXll HARSH GIlLEY AS1M': HIfR;IAY 105 
8 KIt DRAINAGE AREA If 0.85 SOOARE HILES 
9 BA 0.85 

10 IN 60 
11 PH 1 0 0.90 2.02 4.65 6.10 6.90 8.70 10.80 12.90 
12 LU 0 O.OS 
13 US 3.00 0.45 

14 
15 

n ROOTf 
RT 3.54 

16 KK SUB2 

2 

17 KK SUBAREA COOO HARSH Ill.LEY BEllm HlfalAY lOS AND rufLlUICE If 
18 kH COCti HARSH t1.llfY AND DIVERSI~ DlTCIl 
19 [H DRAINAGE AREA If 0.90 SQUARE HILES 
20 SA 0.90 
21 US 4.65 0.45 

22 KK TOTN. 
23 KH et:ffiltf H'tDRI)JRAPHS FRtlI SUBI & m 
24 f£ 2 

2S 
26 

KK ROOTE 
RT 2.61 

27 KK SUB3 

2 

28 KH SUBAREA SEMEN DlVERSIC*j DITCIl AND !lAY Gtll£Y 
V kH DRAIN4GE AREA If 0.41 SWARE HILES 



30 
31 

32 
33 
34 

35 
36 
rJ 
38 
39 

40 
41 

LUE: 

f -
42 
43 
44 
45 
46 
47 

43 
49 
SO 

51 
52 

53 
54 
55 
56 
57 

58 
59 
60 
61 

j 

BA 0.41 
US 3.77 0.45 

KX TOTAL 
XH COttlllf HYDRObRAPIlS FRfAi ~j, ~2, & ste3 
It 2 

XX ~4 

KH SlJ8AREA (f Cl.A Y GlUEY ABOVE HIGhIoIAY lOS 
KH DPAINAGE AREA (f 0.76 SQUA/f HILES 
BA 0.76 
US 2.99 OA5 

xx ROUTE 
RT 4.04 2 

HEC-j INPUT PAGE 2 

ID ......• 1. ...... 2 ....... 3 ...... .4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ..... .10 

XX ~5 

XH SltAREA (f ctAY GlLLEY BETWEEN HISlllAY 105 AND COIfLlHff WITH 
KH COCt-I HARSH GlLLEY 
KH DRAINAGE AREA (f 0.88 SQUA/f HILES 
BA 0.00 
US 5.17 0.45 

KK TOTAL 
XH rutlII£ HYDROGRAPIlS FRfAi SlJ61, SUB2, ste3, ste4, & ~5 
It 3 

KK ROUTE 
RT 3.14 2 

xx sw, 
XH ~AREA (f ~ HARSH BETWEEN ctAY GlLLEY AND LITTLE PIIf ISLAND BAYOO 
KH DRAINAGE AREA (f 0.67 SQUARE HILES 
BA 0.67 
US 4.64 0.45 

XX TOTAL 
KH COttlIIf HYDRl:W.PHS FROH SlJ61, ste2, SLIl3, ~4, SLIlS, & SLIl6 
It 2 
2Z 

**** FLOOD HYDROGRAPH PACKAGE HEC-I (IBH XT Sl2K 'lERSI~) -FEB 1,19S5 
U.S. AOO CORPS (f OOIIfERS, THE HYOR«.OGIC 8«JllfERlhIl CENTER, (Jfi SE~ STREET, DAVIS, CA. 95616 

**** 

HARDIN ccrnrr !tID NO. 1 JOO NO. HO-OO2 Am. 88 HRD FILE CI1GlOO 
COCt-I /lARSH GlLLEY 
l00-YEAR FLOOD 

2 



5 10 OOTPUT COHTRtl VARIABLES 
IPRIIT 3 PRINT COOROL 
IftOT 0 ftOT WiTROL 
!ISCAl O. If(J)RCGRAPH PLOT SCALE 

IT HYDRCGRAPH TIl[ DATA 
If1IN 30 HItwS IN COHPUTATIOH IHTERVAL 

IDAT£ 1 0 STARTII«J DATE 
ITII[ 0000 STARTII«J TIl[ 

NO 48 ItHlER I)' HYDRffiRAPH ORD INA TES 
HDDATE 1 0 EHfJII«J DATE 
NOTII[ 2330 EHfJI~ TIl[ 

GOHPUTATIOH INTERVAL .SO fWRS 
TOTAL TIl[ BASE 23.SO fWRS 

~ISH ltlITS 

************** 
* 

6 KK * SUBl * 
* * 
************** SUBAREA (f ro.~ HA~ GllLEY ABOVE HIGlfdAY 105 

DRAlNAII AREA I)' 0.85 SWARE HILES 

SUBBASIN RUHOPF DATA 

9 BA SUBBASIN CHARACTERISTICS 

lIPH 

12 LU 

13 US 

TAREA .85 SUBBASIN AREA 

PRECIPITATIOH DATA 

IfPTHS FOR !-PERCENT HYPOTlfTICAl. STORH 
••••• HYDRO-35 ...... 
5-HIN 15-HIN 6O-flIH 

.90 2.02 4.65 

............... TP-40 ........ ....... .. ......... TP-49 ......... .. 
2-HR 3-HR 6-HR 12-llR 24-HR 2-DAY 4-DAY 7-DAY Ifl-DAY 
6.10 6.90 8.70 10.80 12.90 .00 .00 .00 .00 

ltlIFOflH LOSS RATE 
STRTL 
CNSTL 
RTlHP 

Sll'ilfR LNITGRAffi 
TP 
CP 

3 

STORH AREA : .85 

.00 INITIAL LOSS 
.05 LNIFOOH lOSS RATE 
.00 P£RCENT IHPERVIWS MlEA 

3.00 lAS 
.45 PEAKING COEfFICIENT 

----_._--------------_ .. _---- -~-



I-
I 

1 

1-

1-

t 

t 

*** 

SYIiTlfTIC AcrutltATED-AREA VS. WI: CURVE WIll BE USED 

5. 
55. 
19. 
7. 
2. 
I. 

18. 36. 
49. 44. 
17. 15. 
6. 5. 
2. 2. 
I. I. 

*** *** 

lJ.IIT HYDRI:XJRAPH PARAl£fERS 
CLARK Te 3.22 HR R 4.71 HR 

SNYDER TP 3. D2 HR CP. 45 

IJ-IIT HYDROGRAPH 
54 END-OF-ptRIOD ORDINATES 

~. n. ~. ~. 

40. 36. ~. ~. 

14. 12. II. 10. 
5. 4. 4. 3. 
2. I. I. I. 
I. 

*** *** 
HYDROGRAPH AT STATION &EI 

TOTAl RAIIFAlL: 12.~, TOTAl LOSS : 1.17, TOTAl EXCESS: 11.64 

PEAk flOW 

(CFS) 

634. 

TIl{ 

(HR) 
(CFS) 

15.00 
Oms) 
(ANT) 

HAXIHlRI AVERAGE flOW 
6-HR 24-HR n-HR 23.50-HR 

527. 
5.761 
261. 

229. 
9.006 
445. 

229. 
9.006 
445. 

229. 
9.006 
445. 

ClJU.A TIVE AREA : • as SQ HI 

************** 
* * 

14 KK * ROOTE * 
* * 
************** 

HYDROGRAPH ROUTI~ DATA 

IS RT TATUH OR STRADDlE-STAGGER ROOT~ 
HSTPS 3 NUHBER OF TATUM STEPS 
HSTDl 2 NUHBER OF ORDINATES TO BE AVERAGED 
LAG 0 tUtlER OF HfTERVAlS TO lAG HYDRC6RAPH 

*** 
*** *** 

4 

75. 
26. 
9. 
3. 
I. 

68. 
23. 

8. 
3. 
I. 

61. 
21. 

7. 
3. 
1. 



t 

t 

1-

HYDROOlAPH AT STATI~ ROUTE 

P£Ak FLI)j TIt( HAXllUt AI'fRAfE FLOW 
6-HR 24-HR 72-HR 23.5(}-HR 

(CfS) (HR) 
(CfS) 

623. 15.50 522. 222. 222. 222. 
(IIffiOS) 5.708 9.51B 9.518 9.518 
(ANT) 259. 431. 431. 431. 

runATIIf AREA : .85 SQ HI 

tmtttti1tm 

* * 
16 Kk * SU82 * 

20 SA 

11 PH 

12LU 

21 US 

* * 
******"***"* &£AREA ~ HARSH GIllEY BETIt[£H HIGW.Y 105 AND C\lIfl.\.m (f 

C(Oj HARSH IlUEY AND DII'fRSIOH DITDI 
DP.AINAGE AREA (f 0.90 SQUARE HILES 

&£BASIH RUUf OA TA 

SUBBASIN CHAP.ACTERISTICS 
TAREA .90 SlB8ASIN AREA 

PRECIPITATI~ DATA 

I:tPIHS FOR I-P£Rf.OO HYPOTHETICAL STORIf 
..... HYDRO-3S ...... 
S-HIN IS-HIH 6O-HIH 

.90 2.02 4.65 

.. .. .. .. .. .. ... TP-4Q ............... ...... .. ... TP-49 .......... . 
2-tlR HlR 6-HR 12-ffi 24-HR 2-OAY 4-(),1,Y 7-OAY lO-OAY 
6.10 6.90 8.70 10.80 12.90 .00 .00 .00 .00 

ltlIFORIf LOSS RATE 
STRTL 
CNSTL 
RTIHP 

SNYDER LtlITGRAPH 
TP 
CP 

STORH AREA : .90 

.00 INITIAl LOSS 
• OS ltHFORIf LOSS RATE 
.00 PEmT IHP£RVIOCIS AREA 

4.65 LAG 
.45 PEAkING COEFFICIENT 

SYlffifTIC !.CCIJU.ATEI)-AREA 'IS. TIt( CURVE WILL BE USED 

i1* 

5 



\-
+ 

+ 

UNIT HYDRCKiRAPH PARAHETERS 
CLARK Te 4.94 HR R 7.35 HR 

SNYDER TP 4.68 HR CP .45 

UNIT HYDIlC(;RAPH 
83 EHD-lf-PERIOD ORDINATES 

2. 7. 13. 22. 30. 39. 47. 
55. 51. 48. 45. 42. 39. 37. 
2'0. 26. 24- 23. 21. 20. 18. 
14. 13. 12. 11. 11. 10. 9. 

7. 7. 6. 6. S. S. S. 
4. 3. 3. 3. 3. 3. 2. 
2. 2. 2. 1. 1. 1. l. 
1. 1. 1. 1. 1. 1. 1. 
O. O. o. 

*** *** *** *** *** 
HYDro:;RAPH AT STATION SUl2 

TOTAL RAIlfALL : 12.81, TOTAL LOSS : 

PEAK FLOII TINE 
6-HR 

(CFS) (HR) 
(CFS) 

489. 16.50 439. 
(Ims) 4.532 
(ANT) 213. 

ctHlA TIVE ARfA : 

*********'**** * * 
22 KK * TOTAL * 

* * 
************** 

1.17, TOTAL EXCESS : 

HAXItW AVERAGE FLOII 
24-HR 72-HR 

196. 196. 
7.950 7.950 
])2. 382. 

• 90 SQ HI 

rotlItf HYDROGRAPHS FROH SIAll & SUl2 

24 fl! HYDROGRAPH COftHNA TION 

11.64 

23.50-HR 

196. 
7.950 

382 . 

ICOHP 2 tmlER OF HYDROGRAPHS TO C(mH£ 

*** *** *** *** 
HYDro:;RAPH AT STATION TOTAL 

PEAK FLOII TINE HAXlltJi A VERlff. FL 011 

6 

53. 
34. 
17. 
9. 
4. 
2. 
1. 
1. 

56. 
32. 
16. 

B. 
4. 
2. 
I. 
1. 

57. 
30. 
IS. 
8. 
4. 
2. 
l. 
1. 



+ 

+ 

t 

t 

(CfS) 

1100. 

6-HR 
(HR) 

(CfS) 
16.00 953. 

(rOCHES) 5.009 
(AC-FT) 475. 

ClK.lATIIf AREA : 

************** 
t * 

2S KK * 1UJ1E * 
* * ***********m 

HYIlROSRAPH ROOTING DATA 

24-HR 

419. 
8.712 
813. 

1.75 SQ HI 

26 RT TATUM OR STRADDlE-STAGGER ROUTING 

7m 

419. 
8.712 
813. 

NSTPS 2 tmlER (f TATltf STEPS 

23.50-Hfl 

419. 
8.712 
813. 

NSTIt 2 tUtlER (f ORDINATES TO BE AVERAGED 
LAG 0 IU1lER (f ItffERVALS TO LAG .HYDROGRAPH 

*** m m *** 
HYDROGRAPH AT STATION RWTE 

PEAK Ftf)j TIlE HAXItUI AVERAGE Ftf)j 
6-HR 24-HR 72-HR 23.50-HR 

(CfS) (HIl) 
(CfS) 

1091. 16.50 954. 400. 400. 400. 
(IOCIIS) 5.068 8.484 8.484 8.484 
(AC-FT) 473. m. 7'l2. m. 

CIHlATIIf AREA: 1.75 SQ HI 

************** 
* * 

27 KK * SUB3 * 
* * 
************** 

7 



t 

t 

St£AR£A SETIfEN DIVERSH*I DITCH AND CLAY GlUEY 
DRAIHAG: AREA (f 0.41 SQUARE KILES 

30 SA mASIH CHARACTERISTICS 
TAREA .41 SUl8ASIN AREA 

PRECIPITATION OATA 

11 PH DEPTHS FOR !-PERCENT HYPOTlfTICAl. STORti 
•...• HYORO-35 ...... . . . . . . . . .• . . ... TP-40 ....•.....•.... . . . . . . . . . .• TP-49 ...•.••.•.. 

12 LU 

31 US 

*** 

5-IIlH 15-1UN 6I}-HlN 2-HR HlR 6-HR 12-HR 24-HR 2-OAY 4-OAY 7-OAY lO-OAY 
.90 2.02 4.65 6.10 6.90 8.70 10.00 12.90 .00 .00 .00 .00 

IJiIFORM LOSS RATE 
STRTL 
CHSTL 
RTIKP 

SffDER IJiITGRAPH 
TP 
CP 

STORM AREA = .41 

.00 INITIAL LOSS 

.05 IJiIFORtiLOSS RATE 

.00 PERCOO IKPERVIOOS AREA 

3.77 lAG 
.45 PEAKIIfi COEFFICIENT 

SYNTffTIC ACCOO.ATED-AREA VS. TIl{ CURVE WILL BE USED 

IJiIT HYOROGRAPH PARAIfJERS 
ClARk TC 3.98 HR R 6.01 HR 

SNYDER TP 3.77 HR CP .45 

IJiIT HYDROGRAPH 
68 ElID-(If-PERIOO ORDINATES 

1. 5. 10. 16. 22. 27. 31. 
26. 24. 22. 20. 19. 17. 16. 
11. 10. 10. 9. 8. 7. 7. 
s. s. 4. 4. 4. 3. 3. 
2. 2. 2. 2. 2. 1. 1. 
1. 1. 1. 1. 1. 1. 1. 
o. o. o. o. O. O. O. 

*** *** *** *** 
HYDroJRAPH AT STATION SUl3 

32. 31. 28. 
14. 13. 12. 
6. 6. 5. 
7 3. 2. J. 

1. 1. 1. 
l. o. o. 
o. 

TOTAl. RAnfAlL: 12.82, TOTAL LOSS = 1.17, TOTAl. EXCESS = 11.65 

PEAl: FLOW TIlt: I1AXIIUf AVERAGE FLOW 
6-HR 24-HR 72-HR 23.5O-HR 

(eFS) (HR) 
(eFS) 

259. 15.50 225. 100. 100. 100. 

8 



+ 

+ 

(rims) 5.102 
(AC-fT) 112. 

8.900 
195. 

ruttATIVE ARfA : .41 so HI 

************** 
* * 

32 KK * TOTAl * 
* * 
************** 

8.908 
l'1S. 

8.903 
1'15. 

COIIIlNE HYDROGRAPHS FRa1 SlIll, SUl2, & SUl3 

34 It HYD~PH COI'llINATIe« 
lro1P 2 ~R OF HYDROGRAPHS TO COIIIINf 

*** 

PEAK fUM 

(eFS) 

1337. 

*** 

*** *** *** 
HYDROGRAPH AT STATION TOTAl 

THE 
6-HR 

(HR) 
(eFS) 

16.50 1173. 
(INClfS) 5.0S1 

(AC-fT) 582. 

Cl.tW. TIVE AREA : 

************** 
* * 

HAXltlti AVEIW£ FUJII 
24-HR 72-HR 

500. 500. 
8.565 8.565 

9'iJ7. 9'iJ7 • 

2.16 so HI 

35 KK * SlIl4 * 
* * 
************** SlIlAREA OF ClAY GI.lliY A8fJ1£ HIGfilAY lOS 

DRAlHAr£ AREA OF 0.76 SOOARE /IlLES 

SlIlBASIN RIHlfF DATA 

38 SA Sl@8ASIH CHARACTERISTICS 
TAREA .76 SlIlBASIH AREA 

9 

*** 

23.50-HR 

500. 
8.565 

9'iJ7. 



t 

t 

****m******* 
* * 

40 KK * ROOTE * 
* * 
************** 

HYDROGRAPH ROUTING DATA 

41 RT TAM OR STRAOfli-STItGGER ROUTING 
NSTPS 4 tuflER OF TA TUH STEPS 
NSTIl 2 IlteER OF ORDINATES TO BE AIlERAGED 
LAG 0 tUlBER OF ItillRVALS TO LAG HYD~ 

*** 
*** *** *** *** 

HYDROGRAPII AT STATION ROUTE 

PEAK FUM TIl'( MAXIHIJI AIlERAGE FLOW 
6-HR 24-HR 72-HR 23.S(J-HR 

(eFS) (HR) 
(eFS) 

556. 16.00 467. 197. 197. 197. 
(ImS) 5.714 9.430 9.430 9.430 
(ANT) 232. 3;,'2. 382. 382. 

CUIIllATIIIE AREA : .76 SQ HI 

m************************************************************************************************ 

************** * * 
42 KK * SUBS * 

* * 
~1:************ 

S!&REA OF ClAY GIlLEY BET\lEfH HIGlIAY lOS AND WfLlftU WITH 
COON HARSH GIlLEY 

DRAINAGE AREA OF 0.88 SOOARE HILES 

SUlBASIH RJH.fF DATA 

46 BA SlllBASIN CHARACTERISTICS 
TAREA .88 SlJ!BASIN AREA 

PRECIPITATION DATA 

11 PH DEPTHS FOR I-PERCENT HYPOfi£TICAI.. STORM 

11 



t 

t 

11 PH 

12lU 

39 US 

*** 

PRECIPITATION DATA 

IIPTHS FOR I-PERIDIT HYPOTlfJlCAL STOOH 
. . . .. HYDRtr 35 ...... 
5-JiIN 15-11111 6iJ-KIIi 

.90 2.02 4.65 

.. .. .. ... • ..... TP-40 ............... .. .. .. .. ... rP-49 ......... .. 

LfHFORH lOSS RAIT 
STm 
CHSTl 
RTIKP 

SNYIIR UNITGRAPH 
TP 
CP 

2-lJR HR 6-HR 12-f!R 24-HR 2-DAY HAY 7-DAY IO-DAY 
6.10 6.90 8.70 10.80 12.90 .00 .00 .00 .00 

STORM AREA : .76 

.00 INITIAl LOSS 
.05 UNIFORM LOSS RAIT 
.00 PERCOO IHPERVIOUS AREA 

2.99 LAS 
.45 PfAHl«; CIl:FFICIENT 

SYNTIfTIC ACC1ID.ATEIr-AREA VS. TIME CURVE WILL BE USED 

*** 
UNIT HYDROGllAPH PARAHETERS 

QARK Te 3.21 HR R 4.69 HR 
SNYDER TP 3.01 HR CP .45 

{RjIT HYDRt);RAPH 
54 END-OHERroD OROINA ITS 

4. 16. 33. SO. 65. 74- 74. 67. W. 54. 
49. 44. 39. 35. 32. 29. 26. 23. 21. 19. 
17. 15. 14. 12. 11. 10. 9. 8. 7. 6. 
6. 5. 5. 4. 4. 3. 3. 3. 2. 2. 
2. 2. 2. 1. 1. 1. 1. 1. 1. 1. 
1. 1. 1. O. 

*** *** *** 
HYDRffiRAPH AT STATION SUB4 

TOTAl RAHfAlL : 12.82, TOTAl lOSS : !.I7, TOTAl EXCESS : 11.64 

PEAK FLOW TlME 

(ers) (HR) 

569. 15.00 
(ers) 

(rfflfS) 
(ANT) 

HAXItW AYEIW£ FLOW 
6-HR 24-JJR 72-HR 2l.SO-lJR 

472. 
5.773 
234. 

205. 
9.821 
398. 

205. 
9.821 
398. 

205. 
9.821 
398. 

ClHlATIYE AREA : .76 SQ HI 

10 



+ 

+ 

12 LU 

47 US 

*** 

. . . .. fffDRO- 35 ...•.. . . . . . . . . . . . . . .. TP-40 ...........•... .•. . . . . . . .. TP-49 .......... . 
S-HIH 15-HIN 6O-HIN 2-HR 3-HR 6-fIR 12-HR 24-HR 2-DAY 4-DAY 7-DAY ID-DAY 

• S\) 2.02 4.65 6.10 6.s\) 8.70 10.80 12.s\) .00 .00 .00 .00 

~IFORH LOSS RATE 
STRTL 
CNSTL 
RTIHI' 

SHYlfR ~ITGRAf'Ij 
TP 
CP 

STORH AREA : .88 

.00 INITIAL LOSS 

. 05 ~IFORH LOSS RATE 

.00 P£RCEIfr IHPERVIctIS AREA 

5.17 LAG 
.45 PEAKING COEfFICIENT 

SYNTl£TIC ACCOO.ATED-AREA VS. TIl{ CURVE WIll BE USED 

~IT HYDROOlAPH PARAI£TERS 
CLARK TC 5.48 fIR R 8.17 fIR 

SHYlfR TP 5.20 HR CP .45 

LtllT HYDmAPH 
93 END-OF-PERIOD ORDINATES 

1. s. 10. 16. 23. 31. 37. 
51. 49. 46. 43. 41. 38. 36. 
28. 26. 25. 23. 22. 21. 19. 
IS. 14. 13. 13. 12. 11. 11. 
8. 8. 7. 7. 6. 6. 6. 
4. 4. 4. 4. 4. 3. 3. 
2. 2. 2. 2. 2. 2. 2. 
1. 1. 1. 1. 1. 1. 1. 
1. 1. 1. 1. 1. 1. o. 
o. o. o. 

*** *** *** *** 
HYDROOWH AT STATI~ SIJl5 

43. 47. so. 
34. 32. 30. 
18. ll. 16. 
10. 9. 9. 
s. 5. s. 
3. 3. 3. 
2. 1. 1. 
1. 1. 1. 
o. o. o. 

TOTAL RAItf"ALL : 12.82, TOTAL LOSS : 1.17, TOTAL EXCESS : 11.64 

PEAK FLI)/ TIlt: K4XItuI AVERAGE FLI)/ 
6-HR 24-f/R 72-HR 23.SO-HR 

(CFS) (fIR) 
(CFS) 

442. 17.00 402. 179. 179. l7'7. 
(INClfS) 4.246 7.41B 7.418 7.418 
(AC-fT) 199 . 348. 348. 348. 

C!H.lATIVE AREA : .88 SO HI 

12 



t 

t 

,-

t.u*********» 
* * 

48 KK * TOTAL * 
* * 
************** cot'IlIt£ HYIlROOW'flS FRill St,1ll, St,1l2, ~3, Stt4, & ~5 

50 tt HY!lROGIW'H WII INA TIoo 
I01tP 3 tmER (f HYDROGRAPHS TO WIIIt£ 

*** *** *** *** *** 

HYIlROGRAPH AT ST moo TOTAL 

Pm Fl~ TIlt: HAXItUI AYf.fW£ Fl~ 
6-HR 2HR 72-HR 23.so-tIR 

(CFS) (HR) 
(CFS) 

2316. 16.50 2036. ~. ~. ~. 

(ItnES) 4.981 8.472 8.472 8.472 
(ANT) 1009. 1717. 1717. 1717. 

CUHULATIYf. AREA: 3.00 SQ HI 

*************************************************************************************************** 

************** 
* * 

51 KK * RlXJTE * 
* * 
************** 

HYDROGRAPH ROOTING DATA 

52 RT TATIJI OR STRADIlE-STAGG:R ROUTINJ 
NSTPS 3 IUIlER (f TA TI.ti STEPS 
NSTCl 2 IUIlER (f ORDINATES TO BE AYf.fW£D 
LAG 0 tUIIlER (f HffERVALS TO LAG HYDmAPH 

*** 

*** *** 
HYDROGRAPH AT STATIoo RlXJTE 

PSlK Fl~ TIIf HAXItUI AYf.RAGE Fl~ 

13 



+ 

+ 

6-HR 24-HR 72-HR 23.50-HR 
((fS) (HR) 

((fS) 
2292. 17.00 2026. 846. 846. 846. 

(nms) 4.958 B.111 B.l11 8.111 
(AC-fT) 1!lOS. 1644- 1644. 1644. 

C\H.thTIl'E AR£A : 3.00 50 HI 

************** 
* * 

53 KK * SUl6 * 
* * 
************** SUlAR£A Cf COON HARSl1 BETf[ElI QAY GlUEY AND LITILE PII£ ISLAND BAYOO 

DRAItWf AIlfA Cf 0.67 SQUARE HIl.ES 

SUlBASIN RWOFF DATA 

56 SA SI.IlSASIN CHARACTERISTICS 

11 PH 

12LU 

57 US 

TAR£A .67 Sl£BASIH AR£A 

PIlfCIPITATIOH DATA 

DEPTHS FOR I-PERCENT HYPOTHETICAL STORM 
• • . .. HYDRO-35 ..... . . . . . . . . . . . . . . .. TP-40 ..........•..•. . ....•.. '" TP-49 •.......... 
5-t1IH IS-MIN 6I}-MIN 

.90 2.02 4.65 
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY ID-DAY 
6.10 6.90 B.70 10.00 12.90 .00 .00 .00 .00 

UNIFORM LOSS RATE 
STRTL 
CHSTL 
RTIHP 

SNYDER UHITGRAPH 
TP 
CP 

STORM AIlfA : .67 

.00 IHITIAL LOSS 

.OS UNIFORM LOSS RATE 

.00 PERCENT IHPERVIOOS AREA 

4.64 LAG 
.45 PEAK ING C(ffFICIEHT 

SYNTHETIC ACCIJlliTED-AREA VS. TIME CURVE WILL BE USED 

*** 
UNIT HYIlROGRAPH PAIWETERS 

QARK TC 4.94HR R 7.33HR 
SNYDER TP 4.67 HR CP .45 

lfm HYDRtXiRAPH 



+ 

+ 

+ 

83 END-ff-PERIOD ORDlMATES 
1. S. 10. 16. 23. 30. 35. 

41. 38. 36. 33. 31. 29. 27. 
21. 19. 18. 17. 16. IS. 14. 
10. lD. 9. 9. 8. 7. 7. 
5. S. S. 4. 4. 4. 4. 
3. 2. 2. 2. 2. 2. 2. 
l. 1. l. 1. l. l. 1. 
l. 1. l. 1. 1. O. O. 
O. O. O. 

*** *** *** *** *** 
fffDRCGRAPH AT STATlOO ~6 

TOTAL RAItfAlL : 12.82, TOTAL LOSS : 

P£AX FUll THE 
6-HR 

(D'S) (HR) 
(D'S) 

365. 16.50 327. 
(ItmS) 4.541 
(AC-FT) 162. 

CtH.lATl'IE AREA : 

************** 
* * 

58 KK * TOTAL * 
* * 
************** 

1.17, TOTAL EXCESS : 11.64 

MAXllU1 AVEPJfI. FLOW 
24-HR 72-HR 23.5()-HR 

147. 147. 147. 
7.965 7.965 7.965 

285 • 285. 285. 

• 67 SQ HI 

3'1. 
25. 
13. 
6. 
3. 
2. 
l. 
O. 

CCffiItf HYDRCGRAPHS Film ~1, ~2, ~3, SlJB4, ~S, & SlJB6 

60 OC HYDRCGRAPH COtIllHATlOO 
IC1l1P 2 IUilER OF HYDRCGRAPHS TO OOtlIHE 

*** . 

*** *** 
HYDROGRAPH AT STATIm TOTAL 

PEAK FLOW TIl{ HAXllU1 AVERAf£ FLOW 
6-HR 2HR 72-HR 23.5()-HR 

(D'S) (f'J{) 
(D'S) 

265l. 17.00 2351. 993. 993. 993. 
(INCHES) um B.089 8.089 8.089 

15 

42. 43. 
24. 22. 
12. 11. 
6. 6. 
3. 3. 
2. l. 
l. l. 
O. O. 



(ANT) 1166. 1928. 1928. 1928. 

ru1I.U TIVE AREA : 4.47 SQ HI 

RlWf SlQiHARY 
FLCii IN rum FEET PER SECOND 

TIl( IN fWRS. AREA IN SOOARE HIlES 

PEAK TIl( Cf AVERAbE FLOII FOR HAxOOt PERIOD BASIN MAXUUt TIt[ Cf 
OPERATION STATION FLCii PEAK ARtA STAGE MAX STAGE 

t 6-1¥JlJR 24-tWR 72-I¥JlJR 

If(])R(XiRAPH AT 
t sall 634. 15.00 527. 'm. 'm. .85 

ROUTED TO 
t ROOTE 623. 15.50 522. 222. 222. .85 

HYDROGRAPH AT 
t stJl2 489. 16.50 439. 196. 196. .90 

2 C(ffi INED AT 
+ TOTAL 1100. 16.00 958. 419. 419. 1.75 

ROOTED TO 
+ ROOTE 109l. 16.50 954. 400. 408. 1.75 

If(JlRlX!RAPH AT 
+ stJl3 259. 15.50 225. 100. 100. .41 

2 CCffi UfD AT 
+ TOTAL 1337. 16.50 1173. 500. 500. 2.16 

HYDRlXiRAPH AT 
+ SIJl4 569. 15.00 472. 205. 205. .76 

ROOTED TO 
+ ROUTE 556. 16.00 467. 197. 197. .76 

HYDRlXiRAPH AT 
+ stJl5 442. 17.00 402. 179. 179. .00 

3 CCffiINED AT 
+ TOTAL 2316. 16.50 2036. 004. 004. 3.00 

, -
ROOTED TO 

+ ROOTE 2292. 17.00 2026. B46. B46. 3.00 

HYDROOlAPH AT 
+ SIJl6 365. 16.50 327. 147. 147. .67 

2 CCffiHfD AT 
t TOTAl. 265l. 17.00 2351. 993. 993. 4.47 

16 



*** ~RilAl END (If IfC-l *** 

17 
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07/l6/~ 16:37:43 

********11 ... 11***11" Iii 1111111******11111111111 t 
I£C2 IIiOO: DA lED lIlY 76 lfIlAlED MY 1984 
ERROR COflR - 01,02,03,04,05,06 
IIlDIFICATIf»! - 50,51,52,53,54,55,56 
IBIH'C-Xl VERSIf»! 

****»1111111111' It til. 111111111' I' IIlIlfllllllll' 

Tl HARDIN C(OO'( IeID 1*>. 1 R.OO! SlUlY Jll! ~ Jtl Y ~ JIfl 
T2 EXlSTIIIi C1lIlITIOO I-YEAR R.OOD OOfUTER FILE COCt£X4 
T3 ~ HAR9I IlliY START AT tmW.. IIPTH Dr.mElJ Q EXltllEl (00 , PH 00.) 

Jl Ifl£CX 1NQ HIllY IDIR STRT I£TRIC ININS Q 

PAGE 11 

THIS RUN EXECUTED 07/16/~ 16:42:11 

WSEl. FQ 

o. 2. o. O. .001001 .00 .0 O. 21.000 .000 

J2 IfR(f IPlOT PRfVS "G.fN "G.CII FH AllDC IBW ClllIK ITRACE 

15.!XlI .000 -1.000 .000 .000 .000 .000 .000 .000 .!XlI 



07/16/89 16:37:43 PAGE 12 

THIS fUj 0EruTED 07/16/89 16:42:32 
mtftm:t;t:t;ttt#ttm:t;t:t;t,**"'**"II'I"IIItt#t 

1fC2 RElEASE DATED NOV 76 IA'DATED HAY 1984 
ERROR CORR - 01,02,03,04,05,06 
t«)l)IFlCAn~ - 5O,51,52,53,S4,55,56 
IIlIt-PC-XT VERSI~ 

****************""'IIIII,I"mm*****"""111 

OOTE- ASTERISI (/) AT lEFT (f CROS$-SECTII»III.teER OOICATES I£SSNl III s.ttWIY (f ERmI!S lIST 

IIARSH QllY START AT N 

S1tWIY PRINTOOT 

~OO Q (l(8 Wl QROO aTRO CWSEl CRIIIS Eli HV tl (lOSS lOllS 

4150.000 1720.00 558.82 628.71 532.46 .00 23.14 .00 23.27 .14 .00 .00 18.02 
4150.000 1530.00 482.29 589.89 457.82 .00 22.86 .00 22.m .14 .00 .00 18.02 
4150.000 1310.00 393.85 543.04 373.11 .00 22.49 .00 22.63 .14 .00 .00 18.17 
4150.000 900.00 264.36 461.58 25U16 .00 21.88 .00 22.02 .13 .00 .00 17.97 
4150.000 770.00 184.61 401.76 183.63 .00 21.39 .00 2l.52 .13 .00 .00 17.m 
4150.000 410.00 62.58 276.18 71.23 .00 20.23 .00 20.35 .12 .00 .00 18.12 
4150.(0) 300.00 34.51 225.26 40.23 .00 19.71 .00 19.83 .12 .00 .00 18.07 

5700.000 1720.00 448.74 Wi..77 368.48 .00 25.42 .00 25.SS .13 2.27 .00 14.76 
5700.000 1530.00 368.88 861.29 299.83 .00 25.17 .00 25.1I .il 2.31 .00 15.01 
5700.(0) 1310.00 281.70 805.33 222.97 .00 24.84 .00 24.98 .13 2.35 .00 15.16 
!i7OO.OOO 900.00 156.63 708.57 114.00 .00 24.27 .00 2Ul .14 2.40 .00 15.44 
5700.000 770.00 83.47 6lI.07 56.45 .00 23.81 .00 23.96 .15 2.44 .00 15.55 
5700.000 410.00 .91 409.09 .00 .00 22.57 .00 22.69 .12 2.34 .00 13.46 
5700.000 300.00 .00 lXI.OO .00 .00 21.88 .00 21.96 .00 2.13 .00 11.26 

5701.000 1720.00 867.44 160.00 692.48 22.1I 25.55 .00 25.58 .03 .00 .03 1.26 
5701.000 1530.00 766.00 160.63 603.37 22.1I 25.30 .00 25.33 .03 .00 .03 1.44 
5701.000 1310.00 649.65 163.40 496.96 22.1I 2Ul .00 25.01 .Ill .00 .Ill 1.76 
5701.000 900.00 473.18 175.89 3ll.92 22.1I 24041 .00 24.45 .113 .00 .Ill 2.83 
5701.000 770.00 349.23 201.17 219.61 22.1I 23.9S .00 23.m .04 .00 .Ill 4.94 
5701.000 410.00 5.70 4D4.1I .00 22.1I 22.54 .00 22.73 .19 .00 .04 1I.76 
5701.000 300.00 .00 300.00 .00 22.1I 21.87 .00 21.98 .11 .00 .01 12.63 

5719.000 1720.00 867.57 159.44 692.98 022.30 25.55 .00 25.58 .03 .00 .00 1.24 
5719.000 1530.00 766.23 159.92 603.85 22.1I 25.31 .00 25.34 .03 .00 .00 U2 
5719.(0) 1310.00 649.83 162.56 497.62 22.1I 24.98 .00 25.01 .03 .00 .00 1.74 
5719.000 900.00 473.54 174.52 331.94 22.1I 24.42 .00 24.45 .03 .01 .00 2.77 
5719.000 770.00 350.24 198.18 221.58 22.1I 23.96 .00 24.00 .04 .01 .00 4.74 
5719.000 410.00 10.53 399.46 .00 22.1I 22.60 .00 22.79 .19 .05 .00 1I.03 
5719.000 300.00 .00 300.00 .00 22.30 21.89 .00 22.00 .11 .02 .00 12.55 



APPENDIX 2 

HEC-1 COMPUTER MODEL OF CLEMMONS AND GOLEMAN GULLIES 



**** FLOOD HYDROGRAPH PACKAGE ffC-I (IBH XT SI2K \l£RSI~) -FEB 1, 19B5 
U.S. ARHY CORPS (f Ehl3I1fERS, TIf HYDRIlI)]IC m;H£ERING ctNTER, fin SECOND STREET, DAVIS, CA. 9S616 

**** 

THIS ffC-I \l£RSI~ CCtHAINS ALL OPTI~ EXCEPT ECCIDlICS, AHD Tl£ tUtlER (f PLNiS ARf R£lIOCED TO 3 

ffC-I INPUT PI£f. I 

LU£ ro ....... 1. ...... 2 ...... .3 ....... 4 .....•. 5 .....•. 6 ....... 7 •...... 8 •...... 9 ...... 10 

*** FRf£ *** 

I 
2 
3 

10 
ID 
10 

HARDIN COltlTY ~ID 00. I J08 00. HD-002 AIX:i. 88 HRD FILE CLEHIOO 

4 
5 

IT 
IO 

CLEltfONS rum 
lOO-YEAR FLOOD 

30 
3 

6 H Sffil 

96 

7 KH SUlAll£A GCtEHAN (lliEY ABOVE 00 lOS 
8 KH DRAINAGE AREA OF 1.23 SOOARE HILES 
9 BA 1.23 

10 IN 60 
11 PH I 0 0.90 2.02 4.65 6.10 6.90 8.70 10.80 12.90 
12 LU 0 O.OS 
13 us 4.99 0.45 

14 
IS 

KK ROOTE 
RT 2.40 

16 KK Sffi2 

2 

17 KH SffiARfA GCliHAN (lli£Y BETWEEN 00 105 & CClfLt.OCE WITH CLEIt10NS GlUEY 
18 KH DRAINAtI: AREA (f 0.47 S\lIARf HILES 
19 SA 0.47 
20 us 3.59 0.45 

21 KK TOTAL 
22 KH l)Hllf HYDRI)]RAPHS FROO Sffil & Sffi2 
23 1£ 2 

24 KK SUl3 
25 KH SffiARfA (f CLEtfl)NS rum ABOVE OOfL tm WITH G(tEHAN GU.l.EY 
26 KH ORAINAtI: AREA (f 17.12 SllUARE HILES 
27 SA 17.12 
28 us 13.24 0.45 

'!J KK TOTAL 



I 
l 

30 KH mIt£ HYDRffiRAPHS FRtli SlEI, S1Al2, & SU!l3 
31 ft 2 

32 KK llOIJIE 
33 RT 3.87 2 

34 KK SlE4 
35 KH sw,R£A (f IllJt10HS tillEY BEMBI LITTLE PII£ ISLOO BAYOO AtID GOlEl1AH 
36 KH DRAlNAff AfIEA (f 1.18 ~ HILES 
37 BA 1.18 
38 US 4.78 0.45 

39 KK TOTAl. 
40 KH WIllIE HYDRffiRAPIlS FRtli StAll, SlE2, SUB3, & StAl4 
41 ft 2 
42 ZZ 

**** FLOOD HYDR06RAP11 PM:i.Af$. IfC-I (IBH XI 512K VERSI~) -FEB 1,1985 
U.S. Ami CORPS (f EMllI£ERS, TI£ HYDRCtffiIC EMlliEERI~ CENTER, 609 SfCt)ID STREET, DAVIS, CA. 95616 

**** 

HARDIN CCUlTY ItID NO. 1 Joo NO. HD-002 AOO. 00 IfW FILE ClEHIOO 
IllJt10HS GttlEY 
10tHEAR FLOOO 

5 10 WTPUT WfTR(l VARIABLES 
IPRNT 3 PRINT CIlfTRQ 
IPLOT 0 PLOT COOTRtt 
W. O. HYIJROGlWlIi PLOT SCAlE 

IT H'tDROG1lAI'H TIlE DATA 
NHIN 30 HltUTES IN rofUTATI~ INTERVAl. 

IDATE I 0 STARTI~ DATE 
ITlME 0000 STARTI~ TIME 
~ 96 ~ER (f HYDRIXiRAPH ORD INA TES 

HDOATE 2 0 EHDI~ DATE 
HDTIHE 2330 EHDI~ TIME 

mtPlITATI~ INTERVAl. .SO InJRS 
TOTAL TIME BASE 47.SO InJRS 

EhG.ISH ltlITS 

************** 
* * 

6 KK * Sl$1 * 
* * 

2 



************** Sll\AREA S(UMAIl GlUEY ABOVE lilY lOS 
DRAIM AREA (f 1.23 SQUARE HILES 

Sl£BASIH RlKfF DATA 

9 BA Sl£BASIH CHARACTERISTICS 

11 PH 

12 LU 

13 US 

*** 

TAREA 1.23 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR !-PERCENT HYPOTI£TICAI. STORH 
••••• HYDRO-35 •.•... 
5-HIN IS-MIN 6O-IIIN 

.90 2.02 4.65 

• ., • .• . • • • • . • .• TP-40 •.•....•.•.•••. • . . • . •• . • .. TP-49 .•..•••.••. 

lfiIFORH LOSS RATE 
STRTL 
OOTL 
RTIMP 

SlffDER LtHTGRAPH 
TP 
CP 

2-HR HiR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY ID-DAY 
6.10 6.90 8.70 10.00 12.90 .00 .00 .00 .00 

STORH AREA: 1.23 

.00 INITIAL LOSS 

.OS LtHFORH LOSS RATE 

.00 PERCOO IHPERVlOOS AREA 

4.99 LAG 
.45 PEAKING COEfFICIENT 

SYNTffTIC ACC!R1!tATEll-AREA 'IS. TIl( CURVE WILL BE !JS£D 

*** 
tllIT HYDROGRAPH PARAIfTERS 

a..ARK Te 5.19 HR R 7.96 HR 
SNYDER TP 5.00 HR CP .45 

LtiIT HYDROGRAPH 
90 END-OF-PERIOO ORDINATES 

2. 8. 16. 25. 36. 47. 57. 65. 70. 73. 
72. 68. 64. 60. 56. 53. SO. 47. 44. 41. 
39. 36. 34. 32. 30. 23. 26. 25. 23. 22. 
21. 19. lB. 17. 16. 15. 14. 13. 12. 12. 
1l. 10. lD. 9. 9. 8. 8. 7. 7. 6. 
6. 6. 5. 5. 5. 4. 4. 4. 4. 3. 
3. 3. 3. 3. 2. 2. 2. 2. 2. 2. 
2. 2. 1. I. I. 1. l. l. l. l. 
I. 1. 1. 1. 1. 1. 1. I. 1. 1. 

to« *** *** *** 
HYDROGRAPH AT STATION SUBI 

TOTAL RAINFALL : 12.00, TOTAL LOSS : 1.20, TOTAL EXCESS : 11.68 

PEAK FLW TIl[ HAXlltJ1 AVERA£f FLOW 
6-HR 24-HR 72-HR 47.5O-HR 



+ 

t 

t 

(efS) (HR) 
(efS) 

6ll. 17.00 573. 
(INClfSI 4.328 
(ANT) 2'34. 

CtIttlA TIl-!' AREA : 

************** 
* * 

14 KK * ROOTE * 
* * 
************** 

HYlJROOW'H ROOTING DATA 

337. 
10.199 

669. 

1.23 SQ HI 

15 RT TATUK OR STRAOOLE-STAeG£R ROUTING 

192. 
11.464 

752. 

NSTPS 2 hUilER Cf TATlJ! STEPS 

192. 
11.464 

752. 

NSTIX. 2 IUflER Cf ORDINATES TO SE AI-!'RAtfD 

PfAK flOW 

(efS) 

627. 

lAG 0 tmER Cf INTERVALS TO lAG HYDROGRAPH 

*** 
*** *** 

HYDROGRAPH AT STATION ROOTE 

TIl( 
6-HR 

(HRI 
(efS) 

18.00 571. 
(INClfS) 40314 
(AC-H) 283. 

ClKlATIVf. AREA : 

************** 
* * 

HAXIIttI AVf.RAf£ flOW 
24-HR 72-HR 

337. 191. 
10.1% 11.450 

669. 751. 

1.23 SQ HI 

47.5(}-HR 

191. 
11.450 

751. 

16 KK * SUB2 * 
* * 
************** SUBAIl£A G(llHAN GlUEY SEMEN 00' lOS & COIflI£NCE WITH ClEtmlS rum 

4 



t 

t 

DRAINAGE AREA OF 0.47 SQUARE HILES 

SUBBASIN RUNOFF DATA 

19 BA SUBBASIN CHARACTERISTICS 

II PH 

I2LU 

20 US 

TAREA .47 StJl8ASIN AREA 

PRECIPITATION DATA 

IfPTHS FOR J-P£RC£HT HYPOTlfTICAl. STORM 
••... HYDRO-35 •.•... . . . . . . . . .. . . . .. TI'-40 ...•........... . . . . . . . .• .. TP-49 ........•.. 
5-HIH 15-HIH 6O-IIIH 

.90 2.02 4.65 
2-HIl 3-HR 6-HR 12-HR 24-HR cDAY HAY 7-DAY Io-DAY 
6.10 6.90 B.70 10.00 12.90 .00 .00 .00 .00 

LtlIFORH LOSS RATE 
STRTl 
OOTl 
RTIMP 

SHYJ[R LtlITGRAPH 
TP 
CP 

STORH AREA : .47 

.00 INITIAl lOSS 

.OS LtlIFORH lOSS RATE 

.00 PERCOO IHPERVIWS AREA 

3.59 LAG 
.45 PEAKING COEfFICIENT 

SYHTffTIC ACCU'U.ATED-AREA lIS. TIlt: CURVE IIIll BE USED 

lliIT HYDRtXlRAPH PARAtfTERS 
aJRK TC 3.B7 HR R 5.64 HR 

SNYlIR TP 3.62 HR CP .45 

LtlIT Ifr'\lR1:WPH 
64 END-OF-PERIOD ORDINATES 

2. 6. 13. ~. 28. ~. ~. 
30. 28. 25. 23. 21. 19. lB. 
12. II. ID. 10. 9. B. 7. 
5. 5. 4. 4. 4. 3. 3. 
2. 2. 2. 2. I. I. I. 
1. I. 1. I. 1. I. 1. 
O. O. o. O. 

*** *** *** *** 
HYIlROGRAPH AT STATION SUB2 

~. 
16. 
7. 
3. 
I. 
O. 

36. 
IS. 
6. 
3. 
1. 
O. 

33. 
14. 
6. 
2. 
1. 
O. 

TOTAl.. RAIIfAl..L : 12.89, TOTAl LOSS : 1.20, TOTAL EXCESS : 11.69 

P£AHI.~ TIlt: I'IAXItUl AVf.PJH. FL~ 
6-HR 24-ilR 72-HR 47.5D-HR 

(CfS) (HR) 
(CfS) 

310. 16.00 267. 137. 74. 74. 
(IIO£S) 5.273 10.0013 11.628 11.628 

5 



t 

t 

(ANT) 132. 271. 

CUlU.ATlVE AREA: .47 50 HI 

*#11********* 
* * 

21 KK * TOTAl. * 
* * 
************** 

291. 

eMIt( IffDRffiRAPHS FRCfI SIlI1 & SIlI2 

23 It ffIllROG1lAJ'H COIeINA TIOH 

291. 

ICIlIW 2 mER (f ~RAPHS TO IUtllt( 

*** *** 
H'fllROGRAPH AT STATIOH TOTAL 

!'EM FLCiI TIlE HAXItui AVERAGE FLCiI 
6-f/R 24-tlR 72-HR 47.50-f/R 

(D'S) (fIR) 
( D'S) 

902. 17.50 822. 472. 266. 266. 
(Itm:S) 4.497 10.323 11.499 11.499 
(AC-fT) 400. 936. 1043. 1043. 

ClH.lA fIVE AREA : 1.70 50 HI 

*****' 11111 It I 

* * 
24 KK * SIlI3 * 

* * 
************** 

SOOAREA (f CtlItlONS GlUEY ABOVE Cillflt.eff WITH G\'lE!WI GlUEY 
DRAINAGE AREA (f 17.12 SOOARE HILES 

SIlIBASIH R1J«lfF IlA TA 

27 SA mASIH CHARACTERISTICS 
TAREA 17.12 SIlI8ASIN AREA 

6 



t -

+ 

11 PH 

12LU 

28 US 

*** 

PRECIPITATION DATA 

IUTIlS FOR !-PERCENT HYPOTl£TICAI.. STORM 
•••.. HYDRO-35 ..... . . . . • •. •• . •. • . .• TP-40 ...•••.•••.•.•. .• • .• • . •••. TP-49 •••.....••. 
5-11IH 15-MIH 6O-IIIH 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY lO-OAY 

.90 2.02 4.65 6.10 6.90 8.70 10.80 12.90 .00 .00 .00 .00 

UNIfORM lOSS RATE 
STRTl 
CHSTl 
RTIHP 

SHYIIR lkUTGRAPH 
TP 
CP 

STORM AREA: 17.12 

.00 IHITIAL lOSS 

.OS UNIfORH lOSS RATE 

.00 PERCENT IHPERVIOUS AREA 

13.24 lAG 
.45 PEAKING COEFFICIENT 

SYNTHETIC ACCIJU.ATEJ}-AREA VS. Tit{ CURVE Will BE USED 

UNIT HYOROGRAPH PARAHETERS 
a.ARK Te 13.54 HR R 20.94 HR 

SNYDER TP 13.30 HR CP .45 

UNIT HYDRffiRAPH 
ISO EHD-Of-PERIOO ORDINATES 

V1Jl.M= .96 
3. 10. 21. 34. 49. 65. 83. 

163. 186. 200. 232. 254. 276. 295. 
357. 368. 377. 384. 388. 390. 389. 
356. 348. 340. 332. 324. 316. 309. 
281. 274. 267. 261. 255. 249. 243. 
221. 216. 211. 206. 201. 196. 191. 
174. 170. 166. 162. 158. 154. 151. 
137. 134. 131. 128. 125. 122. 119. 
100. lOS. 103. 100. 98. %. 94. 
85. 83. 31. 79. 77. 75. 74. 
67. 65. 64. 62. 61. 59. 58. 
53. 51. SO. 49. 43. 47. 46. 
42. 41. 40. 39. 38. 37. 36. 
33. 32. 31. 30. 30. 29. 28. 
26. 25. 25. 24. 23. 23. 22. 

*** *** *** *** 
HYDROGRAPH AT STATION SUB3 

102. 121. 142. 
313. 330. 344. 
383. 374. 365. 
301. 294. 287. 
237. 232. 226. 
187. 182. 178. 
147. 144. 140. 
116. 113. 111. 
91. 89. 87. 
n. 70. 69. 
57. 55. 54. 
45. 44- 43. 
35. 34. 33. 
28. 27. 26. 
22. 21. 21. 

TOTAL RAINFAll : 12.64, TOTAL lOSS : 1.20, TOTAL EXCESS : 11.-44 

PEAK flOW mE HAXltU1 AVEIWI FLOW 
6-HR 24-HR n-HR 47.SO-HR 

(CFS) (HR) 
(CFS) 

7 



+ 

+ 

3966. 25.50 3858. 
(INCHES) 2.095 
(ANT) 1913. 

3130. 
b.rIa 
0lfJ7. 

aHUTI'IE MfA: 17.l2 SO HI 

************** 
* * 

29 KK * TOTN.. * 
* * 
************** 

1963. 
8.440 
77rtJ. 

1963. 
8.440 
77rt,. 

MINE HYDROGRAPHS F~ S[£I, Sl£2, , Sl£3 

31 1£ HYDRIXlRAPH rotlINATIOO 
lCOt1P 2 tfJ1BER OF HYOROGRAPHS TO cottlltI 

*** *** *** *** 
HYDROGRAPH AT STATION TOTN.. 

PEAl: FLCM TIl{ HAXIIUi A'IE1lAGE FLCM 
6-HR 24-Hi! 72-HR 47.50-HR 

(CFS) (HR) 
(CFS) 

4431. 25.00 nI9. 3502. w. w. 
(JInES) 2.134 6.921 8.716 8.716 

(AC-FT) 2142. 6946. 8748. 8748. 

ClHA.ATI'IE AREA : 18.82 SO HI 

**tIIllIlIlIll 

* * 
32 KK * ROOTE * 

* * 
************** 

HYJlR(K;RAPH RruTI~ DATA 

33 RT TAM OR STRADIX.E-STAGGER ROOTI~ 
NSTPS 3 tu1BER OF TA lUi STEPS 
NSfll 2 tUi3ER OF ORDINATES TO BE A'IERAlID 

8 



+ 

!-

LAG 0 ImER Of INTERVAlS TO LAG HYDROCiRAPH 

*** 
*** *** *** *** *** 

HYDROGRAPH AT STATION RWTE 

PEAK FLOW TIlt: I4AXltu1 AVERAGE FUlII 
6-HR 24-HR 72-HR 47.5O-HR 

(CfS) (HR) 
(CfS) 

4426. 25.50 4315. 3500. 2203. 2203. 
(ItmS) 2.132 6.916 8.614 B.614 
(ANT) 2140. 6942. 8646. 8646. 

CIKlATIYE AREA : IB.82 SQ HI 

************** 
* * 

34 KK * ::rn4 * 
* * 
************** Sll\AREA Of ~ GlUEY Bmm LITTLE PH£ ISLAND BAYOO AND GOLEHAN 

DRAINAGE AREA Of 1.18 SOOARE HILES 

Sll\8ASIH RlHlFF DATA 

37 SA Sll\8ASIH CflARACTERISTICS 
TAI1£A l.lB Sll\8ASIH AREA 

PRECIPITATION DATA 

lIPIl DEPTHS FOR !-PERCENT HYPOTlfTlCAL STOOl 
• • . •• HYIlRO-35 •..••• .••••••.•. , •• " TP-4O •.••..••••••••• . .•••.••. " TP-49 •...••••••• 
SrHIN 15-HIN 6O-HIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY lD-DAY 

.90 2.02 4.65 6.10 6.90 8.70 10.80 12.90 .00 .00 .00 .00 

STOOl AREA : 1.18 

12 LU LtllFOOI LOSS RATE 
STRTL .00 INITIAl LOSS 
CHSTL .OS l.tUFORH LOSS RATE 
RTIHP .00 PERCENT IIII'£RVIOOS AREA 

38 us SNYDER lJIITGRAPH 
TP 4.78 LAG 
CP .45 PEAKItfl CCffFIClOO 

9 



+ 

+ 

1-

SytffilETIC ACClHlATED-AREA VS. Tllf CURI'£ UILL BE USED 

*** 

~lT HYDROGRAPH PARAIf:TERS 
CLARK Te 5.03 HR R 7.58 HR 

SHYDER TP 4.78 HR CP. 45 

!JIlT HYDROOflAPH 
86 END-OF-PERIOD ORDINATES 

2. 8. 17. 27. ~. 49. ~. 
71. 66. 62. 58. ~. M. ~. 
37. 34. 32. ~. ~. ~. 25. 
19. 18. 17. U. IS. U. 13. 
10. 9. 9. 8. 8. 7. 7. 
5. 5. 4. 4. 4. 4. 3. 
3. 2. 2. 2. 2. 2. 2. 
1. 1. 1. 1. 1. 1. 1. 
1. 1. 1. I. 1. 1. 

*** *** *** *** *** 

HYDI!1);RAPII AT ST moo SUl4 

TOTAl. RAHfALL : 12.88, TOTAL LOSS : 1.20, TOTAL EXCESS : 11.68 

PEAK FLOW Tllf HAXItUI A'IERAGE FLOW 
6-HR 24-HR 72"'HR 47.5D-HR 

(CFS) (HR) 
(CFS) 

~. 17.00 565. 327. 184. 184. 
(ItmS) 4.455 10.296 11.504 11.504 

(AC-fT) 200. 648. 724. 724. 

lUllATII'£ AREA: l.lS SQ "I 

67. 
45. 
23. 
12. 
6. 
3. 
2. 
1. 

71. 
42. 
22. 
II. 
6. 
3. 
2. 
1. 

73. 
39. 
20. 
10. 
S. 
3. 
1. 
1. 

*************************************************************************************************** 

************** 
* * 

39 KK * TOTAL * 

41 HC 

*** 

* * 
************** COIiIlt£ HYDROGRAPHS F~ Stlll, SUl2, 5(£3, & Stll4 

HYDI!I);RAPH rue INA TIl)! 
lCOHP 2 tuIlER (f HYDROGRAPHS TO rutllt£ 

*** 

*** *** *** 

10 



HYDROGRAPH AT STATION TOTAL 

PEAX FLOW TINE HAXIIUi AVERJH. FLI)I 
6-HR 24-HR 72-HR 47.50-HR 

t (o'S) (HR) 
(o'S) 

+ 4739. 25.00 4634. 3769. 2"!f37. 2"!f37. 
(Itm:S) 2.154 7.tm 8.785 8.785 
(ANT) 2298. 7475. 9370. 9370. 

ctJtlATI'I£ AREA : 20.00 SQ HI 

RlID'F SlHWlY 
FLOW IN ClIlIe FEET PER SECOND 

TIl{ IN f¥lURS, AREA IN SQUARE HILES 

PEAK TIl{ IX' AVERAGE FLOW FOR HAXIIUi PERIOD BASIN HAXItUi TIl{ IX' 
OPERATION STATlOO FLOW PEAX AREA STAff HAX STAff 

+ 6-flXlR 24-!JXJR 72-flXlR 

HYDROGRAPH AT 
t SU81 630. 17.00 573. 337. 192. 1.23 

ROUTED TO 
ROUTE 627. 18.00 571. 337. 19l. 1.23 

HYlJItffiRAPH AT 
+ SU82 310. 16.00 267. 137. 74. .47 

2 CO!t\II£D AT 
t TOTAL 902. 17.50 822. 472. 266. 1.70 

IJYDll(X;RAPH AT 
t SU83 3966. 25.50 3858. 3130. 1963. 17.12 

2 aHII£D AT 
+ TOTAL 4431. 25.00 4319. 3502. w. 18.82 

ROUTED TO 
+ ROUTE 4426. 25.50 4315. 3500. 2203. 18.82 

HYDROGRAPH AT 
+ SUB4 628. 17.00 565. 327. 184. 1.18 

2 1m lifO AT 
+ TOTAL 4739. 25.00 4634. 3769. 2W. 20.00 

'- *** OORHAI.. END IX' HEC-l *** 

11 



APPENDIX 3 

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



07/16/89 16:37:43 

ll!IS lUi EXECUTED 07/16/89 
11111t 111111111111 111111 Ittttmttlllllt 11111-**** 

1£C2 ~ [lATED t¥iV 76 UI'IlATED MY 1984 
ERROR CORA - 01,02,03,00\,05,06 
IfJIJIFICATI(XIf - SO,51,52,53,504,55,56 
18K-PC-Xl '.{R5I(Xlf 

*******""11'" 1"'"111'" 11111111'" II I If#I#l: 

FR 
Tl HARDIN IXOOY ItID If.). 1 FLOCXl STWY J{l! IIKKJ2 J\LY 89 MI 
T2 EXISTINl COOIn(H) l00-YEAR FLOCXl CQfUTER FIl£ COCIEX4 
T.l tmI ~ IlliY START AT IOWJ.. DEPTH DI~TED Q EID.lJIE) (PH DIU DIl) 

Jl 10£CI: IIIl IIIIf/ IOIR STRT !£TIIC INOO g 1m. FQ 

O. 8. O. O. .(0110) .00 .0 O. 21.000 .000 

J2 IfR(f ll'l&f P1fVS XSECY XSEDl FH fillC IBW (HUH ITRAII 

1.000 .000 -UO) .000 .000 .000 .000 .000 .000 .000 

J3 VARIA8I.E ecru FOR SlItWlY PRIIITOOT 

38.0CXl 43.000 13.000 14.000 15.000 ~.OOO 1.000 2.000 3.000 10.000 

11.000 12.!XXI 5.000 38.!XXI 39.000 42.000 4.!X1l 53.000 54.000 27.000 

28.000 25.000 26.000 16.000 17.000 18.000 .000 .000 .000 .000 

J5 LPPIIT lUtE ********I£fHSTED SECWll 1UIl£RS***tttH 

-10.(0) -10.000 .000 .000 .000 .000 .000 .(0) .000 .(0) 

1£ .120 .120 .050 .100 .300 .(0) .(0) .000 .000 
or 7.000 300.000 410.(0) 770.000 900.(0) 1310.(0) 15]).(0) 1720.000 .(0) 
Xl 4150.(0) 33.(0) 1591.(0) 1609.(0) .000 .(0) .000 .000 .000 
6R 25.400 1000.000 25.400 1050.000 24.700 1100.(0) 25.300 llSO.000 25.500 
GIl 25.400 1250.000 25.200 1300.000 2(700 1350.000 23.400 1400.000 21.800 
GIl 20.600 1500.000 19.400 1522.000 17.900 1537.000 20.300 1564.000 19.600 
GIl lUll 1582.000 16.900 1591.000 14.500 1600.000 16.900 1609.000 19.400 
GR 19.700 U60.000 19.700 1672.000 21.200 1700.000 22.000 1720.000 21.500 
GIl 22.Dl 1767.(0) 23.100 1800.000 24.900 1850.000 26.000 1900.000 26.200 
GIl 26.300 2000.(0) 26.100 2050.(0) 26.100 2100.000 .000 .(0) .000 

16:37:44 

.000 
.000 
.(0) 

1200.000 
1450.000 
1579.000 
1645.000 
1~.000 

1~.000 
.000 

(/ .~'/7 
I ,.'( 
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Xl 571KJ.00l 2O.00l 1685.1XXl 1715.00l 13OO.1XXl 1~.1XXl 1550.001 .1KXl .000 .1XXl 
X4 4.1XXl 17.300 16~.1XXl 17.300 1695.1XXl 17.200 1704.1XXl 17.200 1705.1XXl .00l 
GIl 26.300 HXXl.1XXl 26.300 1100.00l 26.200 12OO.1XXl 25.[0) 13OO.1XXl 25.200 1400.1XXl 
GIl 24.00l 15OO.1XXl 22.ll! 1600.000 22.900 1685.00l 17.ll! 1687.00l 17.100 1713.1XXl 
6ft 22.700 1715.00l 22.[0) l[o).1KXl 24.200 19OO.1XXl 25.500 2000.(00 26.100 2100.(00 
GIl 26.500 2200.(00 26.600 2ll!.1XXl 27.(00 2400.(00 27.200 25OO.1XXl 27 .1XXl 2600.1XXl 

It .020 .020 .030 .300 .500 .1XXl .(00 .(00 .1XXl .(00 
Xl 5701.(00 .1XXl .001 .000 1.00l 1.(00 I.IXXl .1XXl .1XXl .1XXl 
BT 14.1XXl 1600.1XXl 22.300 22.300 1685.1XXl 22.700 20.900 1~.1XXl 22.700 20.900 
BT 16~.1XXl 22.toI 21.00l 16~.000 22.[0) 17.300 1695.00l 22.all Il.ll! 1695.000 
ST 22.[0) 22.00l 1704.1XXl 22.all 22.1XXl 170tlXXl 22.[0) 17.200 l705.1XXl 22.all 
BT 17.200 1705.1XXl 22.9» 22.000 171l.1XXl 22.900 22.100 1715.1:00 22.900 22.100 
BT 19X1.1XXl 22.all 22.[0) .000 .1XXl .00l .(00 .(00 .1XXl .(00 

Xl sm.1XXl .00l .1XXl .(00 18.(00 18.1XXl 18.(00 .00l .001 .(00 
X2 .1XXl .1XXl .1XXl .00l .1XXl .(XX) UKJJ .00l .(XX) .1XXl 

It .120 .120 .050 .300 .500 .001 .1XXl .1XXl .001 .000 
Xl 5720.1XXl .000 .000 .00l 1.OOl I.IXXl 1.000 .00l .000 .1XXl 

It .120 .120 .050 .100 .300 .1XXl .1XXl .(00 .1XXl .1XXl 
or 7.1XXl 7O.1XXl 110.1XXl ~.OOO 2OO.1XXl 320.1XXl :m.1XXl 340.000 .1XXl .1XXl 
Xl 9750.1XXl 21.1XXl 1995.00l 2005.000 34OO.1XXl 37OO.1XXl 403O.1XXl .1XXl .000 .1XXl 
SR 31.000 llXXl.1XXl 31.200 1100.000 31.400 12OO.1XXl 3lAOO 1300.000 31.000 1400.1XXl 
GIl 30.400 15OO.1XXl 29.[0) 1600.000 29.400 1700.1XXl 28,600 1fOI.1XXl 27.900 19OO.1XXl 
6ft 27.500 1995.1XXl 24.500 19%.000 24.400 2004.1XXl 28.1XXl 2005.000 28.600 2100.1XXl 
6ft 29.600 22OO.1XXl 30.200 23OO.1XXl 31.000 2400.1XXl 31.700 2500.000 31.900 2600.1XXl 
SR 32.700 2700.1XXl .1XXl .000 .1XXl .1XXl .1XXl .1XXl .1XXl .1XXl 

Xl 121:xl.OO1 3O.1XXl 2666.1XXl 2678.000 252O.1XXl 22OO.1XXl 2400.1XXl .1XXl .1XXl .1XXl 
6ft 29.300 llXXl.1XXl 27.700 1100.00:1 27.700 12OO.1XX1 27.700 1206.1XXl 27.500 13OO.1XXl 
6ft 27.700 14OO.1XXl 27.all 1500.000 28.600 1600.000 28.100 1700.000 28.200 um.ooo 
GIl 30.400 1900.1XXl 30.600 2000.000 30.[0) 2100.1XXl 30.200 22OO.1XXl 30.500 23OO.1XXl 
6ft 31.300 24OO.1XXl 31.300 25OO.00l 31.500 26OO.00l 31.900 2634.00l 27.900 2666.000 
6ft 25.300 2670.1XXl 2UlO 2673.000 27.600 2678.000 28.400 2700.1XXl 28.900 27:xl.000 
6ft 1I.700 m.1XXl 30.500 2900.000 31.1XXl ml.1XXl 3UOO 3100.00l 31.ll! 32OO.1XXl 

Xl l295O. 00l 38.1XXl 1691.000 1711.000 900.000 [0).000 800.000 .00l .000 .000 
SA 31.600 1000.000 1I.900 lCt22.ooo 31.200 1046.000 31.003 1100.000 31.ll! U:xl.OOO 
6ft lI.100 1200.000 1I.1XXl 1~.000 29.600 1300.000 29.400 13:xJ.00l 29,200 1400.000 
SA 29.100 1450.000 28.800 1500.000 27.900 1550.003 27JOJ 1600.000 27.all 1640.000 
GIl 28.000 1665.000 28.1XXl 1685.000 27.400 1691.000 25.900 1695.000 25.600 1700.000 
GIl 25.900 1705.00l 2B.1XXl 1711.1KXl 29.400 1717.000 29.900 1722.003 29.700 1726.000 
fiR 28.500 1727.000 28.100 17l1.00l 27.900 1740.000 27.900 lall.OOl 27.900 1850.000 
SR 28.600 1900.00l 29.000 195O.00l 29.300 2000.000 29.500 miO.ooo 29.[0) 2100.000 
SR 30.200 2150.000 1I.400 22OO.00l 30.700 22:xl.000 .000 .00l .000 .1XXl 
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OT 7JlXl l00.roJ 2~.00) 350.00) 360.00) 350.00) 320.00) 320.00) .00) .00) 
Xl IlMUXI 15.roJ 1475.00) 1509.roJ 700.00) 8SO.(OJ 8'i(J.OO) .(0) .00) .(lXJ 
6ft 31.700 1(lXJ.OO) 31.900 llOO.m! 3l.1m 1200.00) 31.911 Im.roJ 3UOO 1400.(lXJ 
6ft ~.4OO WS.roJ 24.1m 1018:).1XXl 23.600 1495.001 24.400 1505.001 1).9OO 1509.00) 
6ft 31.400 l6OO.OOI 31.10) 1700.001 32.m lfO.1.00} 32.200 19OO.roJ 3'l.300 2IXXI.(XJ) 

It .00S .015 .020 .m .500 .(0) .00l .Im .Im .roJ 
Xl 1~1.00l .Im .Im .m! 1.m! l.1m l.1m .Im .Im .roJ 
Sf 6.m! 1400.roJ 31.600 31.600 Im.1m 31.600 ~.400 1018:),(00 31.600 29.600 
aT l505.roJ 31.600 29.600 1509.1XXl 31.600 ~.900 1600.000 31.400 :n.400 .000 

Xl 13S71.000 .Im .roJ .roJ 38.00l 38.roJ 311.001 .roJ .000 .Im 
X2 .001 .00) .00) .001 .roJ .00) 1.00) .1XXl .00) .00} 

It .120 .131 .IM .m .500 .roJ .00) .00) .001 .00) 
Xl 1ml.OO) .00) .00} .m! 1.1XXI 1.roJ 1.00) .Im .roJ .00) 

It .120 .120 .IM .100 .300 .roJ .00) .!8J .!8J .Im 
Xl U9~.roJ ..... roJ lS87.roJ 1611.m! 1040.00) llOO.1m 1050.001 .00) .roJ .001 
6ft 31.600 100).00) 31.400 11M.m! 31.500 1100.001 31.900 115O.roJ 32.400 1165.1m 
6ft 31.700 1200.001 31.700 1220.m! 31.m! 1255.1m 31.200 1264.001 31.001 1273.001 
6ft ~.Im 1278.001 28.700 1285.m! 28.m l2OO.OOI 28.500 12~1.00) 30.500 1m.roJ 
GR 31;001 IlB .• 30.700 134S.1XXl 29.600 1430.m!. 30.500 l4')0.00) 29.400 152Q.roJ 
GR 29.500 1548.1m 28.700 1S69.1XXl 29.600 1582.000 28.fO.I 1587.001 25.700 1597.000 
GR 29.500 1600.00) 25.100 1603.1XXl 25.600 1607.00) 27.700 1611.00) 29.600 1620.001 
GR 28. 1m 1633.00) ~.3OO 16.38.m! 31. 1m 1644.001 29.500 1651.00) 29.700 1700.00) 
GR 29.700 1750.001 29.00J 1766.m! 29.400 1770.00) ~.6OO InUXI 31.300 1fO.1.00) 
GR 31.900 1900.00) 32.500 19S0.tnl 32.700 2IXXI.OO) 33.00) 205Q.tnl .00) .00) 

Of 7.00) 100.00) 230.00) 42O.tnl S60.00I 79Q.00I %0.001 1100.001 .roJ .roJ 
Xl 16010.001 16.001 1501.001 1523.tnl 1020.1m 1100.001 100l.1Bl .m! .Im .001 
GIl ~.9lI lOOl.1m ~.4OO 1100.000 29.fO.I 12OO.roJ 29.100 13OO.tnl 28.900 1400.1m 
GIl 29.100 un.1m 33.100 1481.m! 29.400 1491.1m • 28.9lI 1501.1Dl 24.100 1506.001 
GIl 24.700 1519.00} 28.001 1523.000 ~.5OO 16OO.1m 31.700 17OO.m! 32.600 um.ooo 
GIl 34.600 184S.1m .tnl .000 .fW .001 .WI .001 .000 .000 

aT 7.001 150.000 190.001 340.1XXl 450.001 ~.OOI 760.1n! 870.001 .In! .In! 
Xl 179~.00I 22.001 1205.000 1230.000 2Q6O.000 1800.001 192Q.roJ .Im .roJ .roJ 
6ft 32.100 705.001 :n.7OO OOJ.m! 31.200 9OO.roJ ~.9OO 1001.000 29.101 lloo.roJ 
6ft 29.500 1200.001 29.200 1205.001 24.900 1211.001 25.500 1220.001 28.900 123O.roJ 
GIl 29.900 1300.001 ~.6OO 1400.000 ~.Ioo l5OO.roJ ~.2OO 1(,00.000 29.700 17OO.roJ 
GR 29.500 100J.roJ 31.100 1900.001 31.400 2IXXI.00I 32.100 2100.!8J 32.100 2200.001 
6ft 31.600 2300.000 32.100 2400.1XXl .001 .001 .001 .roJ .001 •• 
Xl 19530.roJ 33.001 l28O.roJ 1316.000 1420.001 166lum l6OO.roJ .001 .001 .001 
6ft 31.400 OOJ.OOI 1I.7OO 1roJ.000 ~.6OO 1~.roJ ~.5OO llOO.!8J 31.001 1150.roJ 
6ft 30.700 1200.(01 ~.5OO l22O.f8l 31.300 l264.roJ 31.600 1200.001 31.roJ l28S.00I 
6ft 29.900 1289.roJ 27.400 1295.001 26.m 1296.roJ 26.100 1300.000 26.400 In. 001 
GIl 27.600 1~.00I 28.400 Im.1Xll 31.400 1316.001 31.600 1323.001 31.500 1328.001 
6l! 32.roJ 1331.000 31.700 1334.000 ~.3OO 1338.001 ~.I00 1342.000 ~.OOO 1360.000 
GIl ~.700 l416.001 ~.OOI 142O.1Xll 31.200 1427.001 32.200 1455.001 31.001 15OO.roJ 
GIl 31.600 1550.000 31.200 1600.000 32.200 1~.000 .(0) .001 .(0) .001 
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XI 19ffi5 .Im .Im .Im .COO 325.COO 325.1n1 325.1XXl .!XXI .COO .Im 

It .015 .015 .W .~ .500 . COO .COO .COO .000 .COO 
If! 3.000 .015 1296..(00 ,rm 1300.000 .015 1600. COO .COO .000 .000 
Xl Im.COO .000 •• .COO 1.001 I.COO 1.000 .COO • COO .roo 
8T 12.COO 1200.001 31.600 31.600 l28S.roo 31.600 3UXl) 1289.roo 31.600 29.900 
ST 1295.001 3UOO 27.400 1296.000 31.600 26.300 1296.COO 31.600 29.300 1300. roo 
ST 31.600 29.300 1l)).roo 31.600 26.100 1304.COO 31.600 26.400 I~.roo 31.600 
ST 27.600 1309.roo 31.600 28.400 Im.COO 31.400 31.400 .000 .roo .roo 

Xl 19894.roo .roo .COO .COO 38.roo 38.roo 38.000 .COO .COO .COO 
X2 .COO . COO .000 .000 . COO .COO I.roo .COO . COO .COO 

It .120 .120 .050 .300 .500 .1nI .roo .roo .1nI .COO 
Xl 19895.roo .000 .000 • roo 1. roo 1.000 1.000 . COO .000 .000 

It .120 .120 .050 .100 .300 .000 • COO .000 .COO .000 
QT 7.COO 110.000 HO.roo 250.000 340.COO 470.COO 560.000 @.COO . roo .000 
XI 21660.000 9.COO 1784. COO 1821.000 2OO.l.COO 14oo.roo 1765. COO .roo .roo .roo 
GIl 3O.1~ 15OO.COO 32.200 1600.000 29.600 1700.COO 29.500 1784.000 28.700 lOOJ.1DI 
GIl 29.700 182l.COO 29.700 1'XXl.roo 30.100 2000. COO 30.500 2100.COO .COO .COO 

Xl 2J.860.COO 16.000 Im.COO 1009 • COO 2OO.COO 2OO.roo 2OO.roo . COO .roo .roo 
Xl 10. roo .roo . roo .roo .roo .roo . roo 32.300 32.300 . roo 
GIl 30.100 lroo.roo 30.100 15OO.roo 32.200 16OO.COO 29.600 1700. roo 29.500 1784. roo 
GIl 28.700 Im.OOJ 28.700 1797. roo 28.700 1798. COO 211.700 Im3.COO 28.700 l004.roo 
Ii 28.700 l009.Oll 29.700 1821.roo 29.700 I'm. roo 30.100 2OO.l.000 30.500 2100.roo 
GIl 30.500 2600. COO . roo . roo • COO . roo • roo • COO . COO .COO 

It .015 .015 .015 .~ .500 .roo .roo .roo .roo .roo 
Xl 21&)1.roo • roo .roo .COO l.roo I.roo I.roo .000 .roo .roo 
8T 31.roo l00J.roo 32.00J J2.0C() lroo.COO 32.001 30.100 1100.001 32.700 30.100 
8T 1:m.1m 32.600 30.100 1300. COO 32.700 11.100 14OO.roo 32.700 30.100 15OO.roo 
8T 32.001 30.100 16OO.roo 33.roo 32.200 17OO.roo 33.200 29.600 1784.roo 33.200 
8T 29.500 Im.roo 33.300 28.700 Im.OO1 33.300 31.700 1797.roo 33.300 31.700 
ST 1797.roo 33.300 28.700 1798.000 33.~ 28.700 1~.roo 33.300 31.700 1aJ3.1m 
BT 33.:m 31.700 lOO3.roo 33.300 28.700 1004.roo 33.300 28.700 lIDtlm 33.300 
8T 31.700 lOO9.1m 33.300 31.700 1009. roo 33.300 28.700 1821.(8) 33.300 29.700 
8T 1'm.1m 33.100 29.700 2OO.l.roo 32.001 30.100 2100.1m 32.001 30.500 22OO.roo 
ST 32.900 30.500 m.roo l2.0C() 30.500 25OO.roo 32.001 30.500 26OO.1m 32.900 
BT 30.500 26OO.00J 32. 'XXl J2.900 .Im .roo .roo .COO • roo .OOJ 

Xl 21941.1m .Im .Im .Im 00. roo OO.1m OO.1m .roo .COO .Im 
X2 • roo .roo • COO .roo • COO .COO 1.roo .roo .Im .COO 

It .120 .120 .1&1 .~ .500 .Im .Im .COO . roo .Im 
Xl 21942.1m .Im • roo .000 1.1m 1.101 l.1m .000 .Im . COO 
Xl 10.000 .COO .000 .000 .000 .COO . COO 32.001 32.000 .000 
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lHIS lUI EXECUTED 07/16/'In 16:40:26 
*******1" 111111111' ItllIllllIllllll' 11111111" III 

I£C2 ~ DATED M)\I 76 \flIA TED HAY 1984 
~ CCAI - 01,!r2,03,IJ.t,OS,06 
HODIFlCATION - 50,51,52,53,54,55,56 
rBII-fC-XT YElISION 

fmll 11It1l11111111' I" 1111""''''1111'********* 

n IWlDIH QltfTY I£ID 1«). 1 flOOD Stull Jet IIHm Jtl.l'ln JIll 
T2 EXlSTINl COOITIOO 5O-YEAR Fl<al OOfUTER FILE !m(X4 
13 OOJI ~ lillY START AT I«lIIW. [{PlH D[\{JITED Q mlm (00 , PIt M.l 

J1 IO£Cl IHQ IDIR SlRT fETRIe INlNS Q NSEl. FQ 

o. 7. o. O. .ooum .00 .0 o. 21.000 .l1li 

J2 Nf'R(f IPUH PfiP/S XSECV XSECH AI AllOC IBN IHtIH ITRAII 

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



/ ' 

07/16/89 16:37:43 

1111111111 .. 1111 ... 1111 ......... 111'1«"111 '''ff' 
I£C2 raw 1lAlE» I«lY 76 tmTED HAY 1964 
EI9lR CORR - 01,02,03,04,05,06 
IlIlIF1CATlt1l - 50,51,52,53,54,55,56 
IBlH'C-Xf VOOIIlj 

m'"IIIIII'IIIIIIIIIIIIIIIIIIIIIII'IIIIIIII***** 

Tl ~IM CWITY !tID til. 1 R.c.xI STIJ)Y J{l1l-002 JIJ. Y 89 JMl 
T2 EXISTIIIi coomoo 25-YEAR R.OO! COOJTER FILE COO£X4 
13 IXQIIW!!JIIlliY START AT IllIIW. IIPTH DooTED Q EXll.Im (DO , PI! £MI.) 

Jl 10m: IIfJ NUN lDIR STRT IflRIC ININS 0 

PIlI 7 

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

IISEl FO 

o. 6. o. 8. .00111)) .00 .0 O. 21.00} 

J2 IfI(f IPlOT PIfVS '&fN XSIDl FN AllOC l1li !TRACE 

3.(0) .(0) -1.001 .000 .(0) .001 .000 .000 .IDl 
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THIS lUI 00l.fIBl 07j16/WJ 16:41 :27 
*'f#:tmlll'" II UIIIII •• It.,,, It'" 1111111' IIIU 

tfC2 IruA!I DATED t«lV 76 IfIlATED K>\Y 1984 
ER!l(MI CORIt - 01,02,03,04,05,06 
IlJOIFICATICti - 50,51,52,53,54,55,56 
I8lt-/'C-XT '.9SICti 

mill III '" III Itl' It 1111'111111111"" I' till II I II 

Tl IWlDIH CWfTY ItID 11). 1 Floo) STUlY JOO It)-OO2 JIU ~ JIll 
T2 EXISTIIIJ IXMlITICtIS 5-YEAI! Floo) InI'IIlER FILE COO£X4 
T3 Im4IW!S1 QUY START AT IUfW.. [EllH DIVERTED 0 EXa..IID (00 11'11 DR.) 

Jl ICI(Il II«) IDIR STRT tuRlC HYDIS Q 

o. 4. o. O. .OOlllXl .00 .0 O. 21.00) 

FO 

J2 tfR(f IPlOT PIfVS XSff:{ XSECH FN ALlOC IBII CIfIIH ITRAII 

5.000 .000 -1. 000 .000 .000 .Illl .000 .000 .000 .000 



, -
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. mIS 11M £®/1£1) 07/16/89 16:41:06 
mltu II 1 1111111' IIU ....... IIIII .. 1 111111,,11 .. * 

t£C2 ~ DATED lIN 76 IffJATED MY 1984 
ERQI 0lIR - Ol,IY.!,(I3,64,05,06 
I«l!lIFICAUQf - 50,51,52,53,54,55,56 
IBIH'C-XT VEllSIQf 

111111' lit" I' ........ , , I 1 1 1111111111111 1 IImUII 

T1 IlAR&IN WJfTY ItID Ill. 1 fl~ STmY J(8 II-fOl JI.lY 89 JIll 
T2 EX1SJ)I; COOITI~ lIH£AR Fl~ OOIIUI[R FILE aKm;4 
T3 COOC /WlSH IlliY START AT IONllIPnt DMRTED Q EYJlIIEl (00 , PI! ~.) 

Jl ICim IHO HIIN IDlft STRT l£lRIC INIHS 0 1m FQ 

o. 5. o. O. .ooum .00 .0 O. 21.000 .000 

J2 tmf II'I.OT PffVS XlR'V r.ml FN ALI.OC Ia.I (HID! ITRNi 

UXl .000 -1. 000 .000 .000 .000 . ~ . ()X) .000 .00) 
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THIS Jut EXEEUltIl 07/16/'if1 16:41:49 
Ul#tlt 11It.mt~**I' HlIII"I" •• , 111111111 

IEC2 !REASE Do\ TED t«lV 76 lJPIlA TED HAY 1984 
E~ I)XlR - 01,02,03,04,05,06 
IklDIFICATIGl - 50,51,52,53,54,55,56 
I8/t-PC-XT ~I(Jf 

1IIIIIIII .. "IImt-ttttUIIIIIIIIIIIIII u.t:tt:ttIt:t 

TI tWIIllN crufIY ItID I«l. 1 Fl~ STIllY J(l KKa! JIl Y 89 Jill 
12 EXISTIIIi InIlITIClfi 2-ruR flOOD !XWUT£R FILE CQ1EX4 
T3 CCOIIWISH QUY START AT ~ IIPTH DII,{RTED Q EXQLOOl (00 , PH M.) 

Jl ICifCl INQ woo IDIR STRT METRIC HYINS Q 

O. 3. o. O. .ooum .00 .0 O. 21.~ .000 

J2 IfR(f IPlOf PIfVS XSECV XSECH fII N..lOC !III ClMH ITRAIl: 

6.000 .000 -1.000 .000 .000 .000 .000 .000 .000 .000 
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SECIf) Q CHI OCI! ~ flTRD CWSEl. &RIllS Eli IN II. (lOSS IOK*S 

5720.(0) 1720.00 4(,0.11 ~1.06 378.82 .00 25.51 .00 25.62 .11 .00 .04 13.53 
5720.(0) 15l1.00 300.64 838.43 310.92 .00 25.26 .00 25.30 .12 .00 .04 13.62 
5720.(0) 1310.00 292.1Y2 794.87 233.11 .00 24.94 .00 25.06 .12 .00 .OS 13.90 
5720.(0) 990.00 166.89 688.62 124.49 .00 24.37 .00 2UO .13 .00 .OS 13.~ 
5720.000 770.00 92.79 612.56 64.65 .00 23.92 .00 24.OS .13 .00 .OS 13.84 
5720.000 410.00 2.43 407.57 .00 .00 22.70 .00 22.81 .11 .00 .1Y2 12.40 
5720.000 300.00 .00 300.00 .00 .00 21.93 .00 22.01 .00 .00 .01 10.87 

9750.(0) 340.00 185.36 90.28 74.36 .00 29.Bl .00 29.84 .01 4.21 .01 5.62 
9750.000 330.00 177.66 93.59 68.75 .00 29.72 .00 29.74 .01 U5 .01 6.54 
97S0.(O) 320.00 169.49 ~.07 62.44 .00 29.60 .00 29.62 .02 U5 .01 7.00 . 
9750.(0) 290.00 141.10 91.99 46.91 .00 29.36 .00 29.30 .1Y2 4.87 .01 10.27 
9750.000 250.00 119.93 94.64 35.53 .00 29.16 .00 29.19 .03 5.13 .01 12.52 
9750.000 110.00 22.45 86.81 .74 .00 28.25 .00 28.33 .00 5.51 .00 22.95 
9750.(0) 70.00 .00 70.00 .00 .00 27.23 .00 27.36 .ll 5.33 .01 42.49 

12150.(0) 340.00 294.72 26.52 18.76 .00 30.17 .00 30.17 .00 .33 .00 .59 
12150.(0) 330.00 285.76 26.44 17.00 .00 30.10 .00 30.10 .00 .36 .00 .62 
12150.000 320.00 276.75 26.42 16.Bl .00 30.01 .00 3O.1Y2 .00 .39 .00 .66 
12150.(0) 290.00 241.24 25.01 13.75 .00 29.82 .00 29.82 .00 .43 .00 .70 
12150.(0) 250.00 214.50 24.00 11.50 .00 29.67 .00 29.67 .00 .48 .00 .75 
12150.(0) 110.00 89.ro 17.28 2.82 .00 28.92 .00 28.92 .00 .59 .01 .84 
12150.(0) 70.00 51.08 17.93 .99 .00 28.47 .00 28.47 .00 1.10 .01 1.61 

12950.(0) 340.00 142.06 67.85 130.09 .00 30.25 .00 30.25 .00 .07 .00 1.39 
12950.(0) 330.00 136.72 68.OS 125.23 .00 30.17 .00 30.18 .00 .00 .00 1.49 
12950.(0) 320.00 131.30 68.30 120.32 .00 30.10 .00 30.10 .00 .00 .00 1.60 
12950.(0) 290.00 111.93 65.70 llY2.36 .00 29.91 .00 29.91 .00 .09 .00 1.76 
12950.(0) 250.00 97.63 63.23 ~.l4 .00 29.76 .00 29.77 .00 .10 .00 1.86 
12950.(0) 110.00 35.64 42.99 31.37 .00 29.02 .00 29.02 .00 .10 .00 1.92 
12950.(0) 70.00 18.66 36.18 15.16 .00 28.63 .00 28.63 .00 .16 .00 2.26 

13S40.(O) 320.00 .00 320.00 .00 .00 30.42 .00 1W .06 .21 .02 6.07 
13S40.(O) 320.00 .00 320.00 .00 .00 30.36 .00 30,42 .()(, .22 .02 6.211 
13S40.(O) 350.00 .00 350.00 .00 .00 30.31 .00 30.39 .07 .26 .02 7.71 
13S40.(O) 360.00 .00 360.00 .00 .00 30.17 .00 30.25 .00 .31 .02 8.~ 
IlMO.(O) 350.00 .00 350.00 .00 .00 3O.OS .00 30.13 .00 .34 .02 9.01 
13840.(0) 230.00 .00 230.00 .00 .00 29.32 .00 29.37 .OS .33 .01 6.17 
llMO.ooo 190.00 .00 190.00 .00 .00 28.94 .00 28.97 .04 .33 .01 4.94 

13841.000 320.00 .00 320.00 .00 31.40 30.41 .00 30.48 .08 .00 .01 H9 
13841.000 320.00 .00 320.00 .00 31.40 11.35 .00 30.43 .00 .00 .01 l.4S 
13M1.'- 350.00 .00 350.00 .00 31.40 30.30 .00 30.40 .09 .00 .01 4.06 
13841.(0) 360.00 .00 360.00 .00 31.40 30.16 .00 30.26 .10 .00 .01 4.12 
13841.(0) 350.00 .00 350.00 .00 31.40 30.04 .00 30.14 .IPJ .00 .01 3.77 
13841.(0) 230.00 .00 230.00 .00 31.40 29.32 .00 29.37 .OS .00 .00 .99 
13841.(0) 180.00 .00 100.00 .00 3l.40 28.94 .00 28.97 .04 .00 .00 .79 
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13879.1XX1 320.00 .00 320.00 .00 31.40 11.42 .00 1I.SO .00 .01 .00 3.SO 
13879.1XX1 320.00 .00 320.00 .00 31.40 11.36 .00 11.44 .00 .01 .00 3.46 
11179.1XX1 350.00 .00 350.00 .00 31.40 11.32 .00 11.41 .09 .02 .00 too 
13879.1XX1 3(,0.00 .00 3(,0.00 .00 31.40 11.17 .00 11.27 .10 .02 .00 4.14 
13879 .IXXI 350.00 .00 350.00 .00 31.40 lIJ16 .00 11.15 .09 .01 .00 3.79 
13879.1XX1 211.00 .00 211.00 .00 31.40 29.33 .00 29.11 .05 .00 .00 .98 
11179.1XX1 100.00 .00 too.OO .00 31.40 28.94 .00 28.98 .IM .00 .00 .IS 

Iml.1XXI 320.00 .00 320.00 .00 .00 11.45 .00 1I.SO .06 .00 .01 5.95 
Iml.1XXI 320.00 .00 320.00 .00 .00 lI.39 .00 lI.45 .06 .00 .01 6.18 
Iml.1XXI 350.00 .00 350.00 .00 .00 lI.35 .00 lI.42 .07 .00 .01 7.56 
Iml.1XXI 3(,0.00 .00 3(,0.00 .00 .00 11.20 .00 lI.28 .00 .00 .01 8.72 
Im1.1XX1 350.00 .00 350.00 .00 .00 lI.07 .00 ll.l5 .00 .00 .00 8.91 
11B1.1XX1 211.00 .00 211.00 .00 .00 29.33 .00 29.11 .05 .00 .00 6.15 
llIIIID.1XXI 100.00 .00 180.00 .00 .00 28.94 .DD 28.98 .04 .00 .00 4.93 

14911.00} 320.00 100.75 142.23 77.02 .DD 31.(13 .00 31.05 .01 .54 .00 U9 
14911.000 320.00 99.22 144.44 76.34 .00 31.00 .00 31.02 .02 .57 .00 05 
14'1l1.1XX1 350.00 111.11 153.96 84.76 .00 31.06 .00 31.00 .02 .65 .01 5.15 
14911.000 360.00 112.19 161.68 96.13 .00 31.01 .00 31.03 .02 .75 .01 5.90 
14'111.000 350.00 11M. III 163.46 81.73 .00 1l.93 .00 1l:95 .02 .79 .01 6.45 
14911.lBl 2l1.00 40.40 157.01 32.60 .00 11.20 .00 1l.24 .IM .87 .00 11.56 
14911.000 180.00 18.23 lSO.75 11.01 .00 29.79 .00 29.85 .06 .87 .01 16.54 

16010.1XX1 1100.00 589.14 375.81 135.06 .00 31.73 .00 31.77 .04 .71 .01 7.65 
160lDJDl %0.00 505.76 339.3'9 114.85 .00 31.63 .00 31.66 .03 .64 .01 6.56 
UOI0.1XX1 7'JO.00 4ll.72 285.17 93.11 .00 31.57 .DD 31.60 .03 .52 .00 4.1S 
16010.1XX1 560.00 282.ll 214.44 63.26 .00 31.42 .00 31.43 .02 .40 .00 2.94 
16010.000 420.DD 204.~ 169.41 45.70 .00 31.27 .00 31.28 .01 .33 .00 1.98 
16010.000 211.00 96.22 124.16 19.62 .00 11.59 .DD 11.60 .01 .36 .00 1.58 
16010.1XX1 100.00 53.65 lll.O! 13.34 .DD 11.25 .DD 11.26 .01 .40 .01 1.63 

17911.001 870.00 191.27 177.57 S01.16 .00 32.42 .DD 32.42 .01 .65 .00 1.63 
179l1.1XX1 760.00 162.35 166.74 4ll.91 .00 32.26 .00 32.27 .01 .60 .00 1.57 
17911.00} 611.00 129.57 lSO.27 350.16 .Ii 32.09 .00 32.09 .00 .SO .00 1.41 
179ll.181 450.00 85.28 124.63 240.10 .00 31.79 .00 31.79 .00 .36 .00 1.17 
17911.1XX1 340.00 59.75 106.65 173.59 .00 31.56 .00 31.56 .00 .28 .00 .99 
179l1.1XX1 190.00 24.62 91.51 73.87 .00 11.87 .00 ll.87 .01 .27 .00 1.18 
179ll.000 lSO.00 15.81 90.19 44.00 .00 ll.SS .00 ll.56 .01 .ll .00 1.46 

19S1l.1XX1 870.00 m.64 211.59 249.76 .00 32.82 .00 32.83 .01 .41 .00 4.74 
19S1l.1XX1 760.00 336.09 215.04 208.88 .00 32.65 .00 32.67 .01 .40 .00 4.73 
19S1l.1m 611.00 272.84 194.92 162.24 .00 32.45 .00 32.46 .01 .37 .00 4.63 
19S1l.1XX1 61.00 18!.07 166.58 100.35 .00 32.11 .00 32.12 .01 .33 ;00 4.68 
19S1l.000 340.00 125.39 147.61 67.00 .DD 31.115 .00 31.86 .01 .29 .00 4.83 
19S1l.1XX1 190.00 33.57 Ill.33 2'-10 .00 31.23 .00 31.25 .02 .37 .01 6.79 
19S1l.1XX1 150.00 12.15 121.64 16.21 .00 11.98 .00 31.01 .03 .44 .01 7.17 
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19855.001 870.00 393.04 219.06 2S7.~ .00 32.96 .00 32.97 .01 .14 .00 3.81 
19855.001 760.00 3J9.81 203.30 216.m .00 32.79 .00 32.00 .01 .14 .00 3.76 
19855.001 630.00 276.94 183.24 169.82 .00 32.59 .00 32.60 .01 .13 .00 3.63 
19855.001 450.00 188.87 154.73 106.39 .00 32.24 .00 32.25 .01 .13 .00 3.54 
1985S.00I 340.00 132.87 135.SO 71.63 .00 31.98 .00 31.99 .01 .ll .00 3.52 
19855.001 1~.00. 47.25 113.21 29.54 .00 31.41 .00 31.4.1 .01 .18 .00 4.41 
19855.001 lSO.00 23.67 106.48 19.86 .00 :n.l8 .00 31.a! .02 .19 .00 UO 

19856.001 870.00 512.98 a!.38 336.63 31.40 32.97 .00 32.97 .00 .00 .00 .10 
19856.001 760.00 453.45 17.11 2m." 31.40 32".) .00 32.00 .00 .00 .00 .10 
19856.001 630.00 382.24 13.34 234.42 31.40 32.60 .00 32.60 .00 .00 .00 .11 
19856.001 450.00 282.58 8.22 IS9.a! 31.40 32.25 .00 32.26 .00 .00 .00 .12 
19856.001 340.00 217.55 5.16 117.29 31.40 31.99 .00 31.99 .00 .00 .00 .15 
19856.001 1~.00 l14.n 3.91 71.32 31.40 31.4.1 .00 31.4.1 .00 .00 .00 .39 
19856.001 lSO.00 78.97 5.51 65.52 3l.40 31.19 .00 31.a! .01 .00 .00 .78 

19894.001 870.00 512.48 a!.45 337.07 31.40 32.97 .00 32.97 .00 .00 .00 .10 
19894.001 760.00 452.94 17.18 2m.lIB 31.40 32.00 .00 32.00 .00 .00 .00 .10 
19694.001 630.00 381.75 13.41 234.84 31.40 32.60 .00 32.60 .00 .00 .00 .10 
19694.001 4SO.00 282.12 8.29 159.59 3l.40 32.25 .00 32.26 .00 .00 .00 .12 
19694.001 340.00 217.38 5.23 117.39 31.40 31.99 .00 31.99 .00 .00 .00 .r. 
19894.001 190.00 115.48 3.n 70.74 31.40 31.4.1 .00 31.43 .00 .00 .00 .37 
19894.001 lSO.00 00.10 5.26 64.64 31.40 31.29 .00 31.a! .01 .00 .00 .71 

19895.000 870.00 393.22 218.42 258.36 .00 32.96 .00 32.97 .01 .00 .00 3.n 
19995.001 760.00 340.01 202.65 217.34 .00 32.00 .00 32.81 .01 .00 .00 3.71 
19895.001 630.00 277.16 182.57 170.26 .00 32.59 .00 32.60 .01 .00 .00 3.SS 
19895.001 450.00 Im.!7 154.00 106.82 .00 32.25 .00 32.26 .01 .00 .00 3.48 
19895.001 340.00 l:t!.30 134.76 71.94 .00 31.99 .00 32.00 .01 .00 .00 3.45 
19895.001 190.00 48.26 111.97 29.n .00 31.42 .00 31.« .01 .00 .00 4.26 
19895.001 lSO.00 24,65 IOS.24 a!.12 .00 31.19 .00 31.21 .02 .00 .00 4.53 

21660,(01 630.00 214.61 131.OS 284.34 .00 33.34 .00 33.35 .00 .37 .00 1.a! 
21660.001 560.00 187.97 118.82 253.21 .00 33.16 .00 33.16 .00 .36 .00 1.15 
21660.000 470.00 154.29 102.67 213.04 .00 32.93 .00 32.94 .00 .33 .00 1.05 
21660.001 340.00 106.95 ;18.37 154.68 .00 32.55 .00 32.55 .00 .29 .00 .86 
21660.000 250.00 75.25 60.75 114.00 .00 32.26 .00 32.26 .00 .26 .00 .70 
21660.001 140.00 39.62 38.16 62.22 .00 :U.68 .00 :n.68 .00 .24 .00 .56 
21660.001 110.00 30.46 31.76 47.78 .00 3US .00 31.45 .00 .24 .00 .53 

21860.001 630.00 303.70 30.65 295.65 .00 33.35 .00 33.35 .00 .01 .00 .22 
21860.000 560.00 269.79 29.13 U2..07 .00 33.17 .00 33.17 .00 .01 .00 .21 
21860.000 470.00 226.24 24.71 219.05 .00 32.94 .00 32.94 .00 .01 .00 .19 
21860.001 340.00 163.39 19.59 157.02 .00 32.56 .00 32.56 .00 .01 .00 .17 
21860.001 250.00 .00 250.00 .00 .00 32.111 .00 32.39 .29 .04 .r» 41.48 
21860.001 140.00 .00 140.00 .00 .00 31.62 .00 31.75 .12 .03 .04 2Ul 
21860.1m 110.00 .00 110.00 .00 .00 31.42 .00 31. SO .r» .03 .03 16.97 
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21861.001 ~.OO 29S.02 47.20 287.78 32.60 33.35 .Ill 33.36 .01 .00 .01 1.71 
21861.001 560.00 238.56 %.97 224.47 32.60 33.16 .00 33.19 .1Il .00 .01 5.16 
21861.001 470.00 .00 470.00 .00 32.60 32.10 31.64 33.79 1.69 .00 .as 121.14 
21861.001 340.00 .00 340.00 .Ill 32.60 32.11 31.22 33. III .~ .00 .44 63.39 
21861.001 250.00 .00 250. III .00 32.60 32.01 30.74 32.49 .48 .00 .09 34.27 
21861.001 140.00 .00 140.00 .00 32.60 3l.61 30.09 31.n .16 .00 .02 7.1Il 
21861.001 110.00 .Ill 110.00 .00 32.60 31.40 29.00 31.52 .11 .00 .01 5.26 

21941.001 ~.OO 29S.l5 46.~ 287.% 32.60 33.36 .00 33.37 .01 .01 .00 1.68 
21941.001 5611.00 243.68 113.42 232.~ 32.60 33.20 .00 33.22 .tr.! .04 .00 3.82 
21941.001 470.00 230.75 9.90 229.35 32.60 34.30 .00 34.30 .00 .00 .51 .1Il 
21941.001 340.00 .00 340.1ll .00 32.60 32.62 31.22 33.51 .~ .51 .00 63.39 
21941.001 250.00 .00 250.00 .00 32.60 32.28 30.74 32.76 • 48 .27 .00 . 34.27 
21941.ll» 140.00 .00 140.00 .00 32.60 31.67 30.09 31.82 .15 .OS .00 6.70 
21941.001 110.00 .00 110.00 .00 32.60 31.45 29.00 31.56 .11 .04 .00 5.06 

21942.1m ~.OO 303.71 30.57 29S.n .Ill 33.38 .00 33.38 .00 .00 .Ill .22 
21942.1m 560.00 269.84 27.84 262.31 .00 33.23 .00 33.23 .00 .00 .01 .20 
21942.001 470.00 227J8 20.11 222.79 .00 34.30 .00 34.30 .00 .Ill .Ill .OS 
21942.(0) 340.00 164.09 15.52 160.39 .00 33.n .00 33.n .00 .00 .27 .04 
21942.1m 250.00 .00 250.00 .00 .00 32.62 .00 32.84 .22 .00 .011 25.57 
21942.(0) 140.00 .00 140.00 .00 .00 31.n .00 31.83 .12 .00 .01 19.31 
21942.001 110.00 .00 110.00 .00 .00 31.48 .00 31.57 .011 .Ill .01 15.61 

22142.001 ~.OO 292.63 54.76 282.62 .00 33.38 .00 33.38 .00 .00 .00 .20 
22142.(0) 560.00 259.as 49.67 250.47 .00 33.23 .00 33.23 .00 .00 .00 .19 
22142.001 470.00 219.28 37.23 213.50 .00 34.30 .00 34.30 .00 .00 .00 .OS 
22142.000 340.00 158.26 28.27 153.47 .00 33.77 .00 33.77 .00 .00 .00 .04 
22142.000 250.00 115.73 23.28 110.99 .00 32.91 .00 32.91 .00 .00 .07 .OS 
22142.(0) 140.00 64.46 16.66 58.00 .00 31.87 .00 31.87 .00 .01 .03 .00 
22142.(0) 110.00 50.84 14.49 44.67 .00 31.60 .00 31.60 .00 .01 .03 .09 
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41~.00I .00 14.~ m.73 1403.26 U01.99 .00 .00 1070.69 4.70 120.00 ~.OO 120.00 
41~.00I .00 14.~ 373.00 1416.97 Im.97 .00 .00 963.90 4,58 120.00 ~.OO 120.00 
41~.00I .00 14.~ 346.64 1428.33 1770'S .00 .00 833.00 4044 120.00 ~.OO 120.00 
41~.00I .00 14.~ :m.61 1447.45 1758.11 .00 .00 633.46 4.15 120.00 ~.OO 120.00 
41~.00J .00 14.~ 2l7.41 1467.~ 1704.66 .00 .00 ~1.76 3.93 120.00 ~.OO 120.00 
41~.00I .00 14.~ 172.91 1~.76 1681.92 .00 .00 267.54 3.39 120.00 ~.OO 120.00 
41~.00I .00 14.~ 136.81 1516.26 1672.25 .00 .00 187 .31 H2 120.00 ~.OO 120.00 

57fJfJ.00I 1~.00 17.10 6.'m.54 1363.31 1993.86 .00 .00 1263.56 3.85 120.00 ~.OO 120.00 
5700.001 1~.00 IUD 571.20 1402.97 1974.18 .00 .00 1110.17 3.00 120.00 ~.OO 1:1».00 
5700.001 1~.00 IUO 519.89 1429.66 1949.54 .00 .00 935.45 3.71 1:1».00 ~.OO 120.00 
5700.001 I~.OO 17.10 428.09 1477.39 1905.48 .00 .00 663.98 3.54 120.00 SO.OO 120.00 
5700.001 I~.OO 17.10 360.24 1511.~ 1871.75 .00 .00 400.69 3.39 120.00 ~.OO 120.00 
5700.001 I~.OO 17.10 a..~ 1583.85 1714.% .00 .00 156.77 2.74 120.00 ~.OO 120.00 
5700.001 1~.00 lUO 29.34 1685.37 1714.71 .00 .00 128.56 2.33 120.00 ~.OO 120.00 

57fJ1.00I 1.00 17.10 666.58 1341.71 2000.29 .00 .00 1297.21 .81 20.00 30.00 20.00 
5701.001 1.00 17.10 W2.01 1382.83 1984.85 .00 .00 lW.l5 .85 20.00 30.00 20.00 
5701.001 1.00 17.10 541.37 1418.49 1959.86 .00 .00 956.40 .91 20.00 30.00 20.00 
57fJ1.00I 1.00 17.10 4!iD.61 1465.68 1916.29 .00 .00 675.48 1.00 20.00 30.00 20.00 
5701.001 1.00 17.10 379.59 1':J1l.77 U£1.36 .00 .00 485.41 1.35 20.00 30.00 20.00 
5701.001 1.00 17.10 77.66 ~.% 1714.94 .00 .00 119.99 3.54 20.00 30.00 20.00 
5701.001 1.00 17.10 29.34 1685.37 1714.70 .00 .00 111.33 2.69 20.00 30.00 20.00 

5719.001 18.00 17.10 669.39 1340.31 2009.69 .00 .00 1302.84 .81 20.00 30.00 20.00 
5719.001 18.00 17.10 60U4 1381.38 1985.52 .00 .00 1146.43 .84 :1».00 30.00 20.00 
5719.001 18.00 17.10 542.85 1417.72 1960.57 .00 .00 %1.11 .90 20.00 30.00 20.00 
5719.001 18.00 17.10 452.31 1464.00 1917.11 .00 .00 600.29 1.07 :1».00 30.00 20.00 
5719.001 18.00 17.10 381.87 1~1.74 1003.60 .00 .00 492.07 1.33 20.00 30.00 20.00 
5719.001 18.00 17.10 90.36 1582.25 1714.% .00 .00 12J.41 3.~ 20.00 30.00 20.00 
5719.001 18.00 IUD 29.35 1685.36 1714.71 .00 .00 111.60 2.69 20.00 30.00 20.00 

5720.181 1.00 17.10 653.29 1348.35 2001.65 .00 .00 1321.13 3.71 120.00 ~.OO 120.00 
5720.001 1.00 17.10 592.12 l389.6O 1981.72 .00 .00 1167.14 3.65 J2O.00 ~.OO 120.00 
5720.001 1.00 17.10 534.73 1421.94 1956.67 .00 .00 984.31 157 120.00 ~.OO 120.00 
5720.001 1.00 17.10 4«.10 1469.07 1913.17 .00 .00 707.54 3.39 120.00 ~.OO 120.00 
5720.001 1.00 17.10 375.00 1~.84 1879.84 .00 .00 522.35 3.23 131.00 ~.OO 120.00 
5720.001 1.00 17.10 112.58 1576.33 1716.98 .00 .00 169.26 2.66 120.00 ~.OO 120.00 
5720.000 1.00 17.10 29.38 1685.35 1714.72 .00 .00 130.111 2.31 120.00 ~.OO 120.00 

~.OOO 4030.00 24.40 643.44 1594.95 2238.38 .00 .00 739.89 1.59 120.00 50.00 120.00 
~.OOO 4030.00 24.40 601.87 1618.89 2220.75 .00 .00 673.89 1.69 120.00 ~.OO 120.00 
9~.OOO 4030.00 24.40 551.42 l649.15 2200.57 .00 .00 604.00 1.83 120.00 ~.OO 120.00 
9~.OOO 4030.00 24.40 469.29 1705.95 2175.24 .00 .00 476.60 2.01 120.00 ~.OO 120.00 
~.OOO 4030.00 24.40 426.61 1729.66 2156.27 .00 .00 391.64 2.16 120.00 ~.OO 120.00 
9~.OOO 4030.00 24.40 194.67 1849.% 20«.63 .00 .00 100.70 2.~ 120.00 ~.OO 120.00 
9~.00J 4030.00 24.40 9.70 1995.09 2004.79 .00 .00 24.60 2.85 120.00 ~.OO 120.00 
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121SO.cm 2400.00 24.90 1027 .17 1000.00 2785.Jot .00 .00 2IJ56.81 .54 120.00 SO.OO 120.00 
121SO.000 2400.00 24.90 llr21.03 1000.00 2783.24 .00 .00 1979.39 .55 120.00 SO.OO 120.00 
121SO.cm 2400.00 24.90 1014.SO lcm.OO 2781.01 .00 .00 1~7.63 .56 120.00 SO.OO 120.00 
121SO.000 2400.00 24.'J0 998.93 1000.00 2775.69 .00 .00 170U7 .56 120.00 SO.OO 120.00 
121SO.cm 2400.00 24.90 986.19 1000.00 2771.33 .00 .00 1548.96 .56 120.00 SO.OO 120.00 
121SO.000 2400.00 24.90 901.81 1023.70 2750.58 .00 .00 839.43 .51 120.00 SO.OO 120.00 
121SO.000 2400.00 24.90 764,34 1051.00 2707.12 .00 .00 457.00 .62 lal.OO SO.OO 120.00 

12950.000 1m.00 25.60 967.25 1193.96 2161.21 .00 .00 1359.15 .86 120.00 SO'oo 120.00 
12950.000 Im.oo 25.60 949.71 1196.95 2146.66 .00 .00 1290.62 .00 13).00 SO.OO 13).00 
12950.000 1m.00 25.60 935.79 1201.37 2137.16 .00 .00 1218.91 .90 120.00 SO.OO 120.00 
1295O.cm 1m.00 25.60 851.49 1261.75 2113.25 .00 .00 1049.68 .91 120.00 SO.OO l2O.00 
12950.000 1m.00 25.60 11)9.59 1279.1l2 2093.57 .00 .00 929.52 .91 120.00 SO.OO 120.00 
12950.000 1m.00 25.60 479.09 1463.20 1953,47 .00 .00 «.l.59 .79 l2O.00 SO.OO 120.00 
l295O.000 1m.00 25.60 381.95 1509.20 190Ul .00 .00 279.45 .n 120.00 SO.OO 120.00 

13840.000 890.00 23.60 Jot. 72 1473.98 15W.70 .00 .00 165.63 1.93 l2O.00 SO. 00 lal.OO 
13840.000 890.00 23.60 33.59 1475.07 1500.67 .00 .00 163.68 1.96 120.00 SO.OO 120.00 
l.iMO.OOO 890.00 23.60 33.48 1475.16 15W.64 .00 .00 162.16 2.16 120.00 SO.OO l2O.00 
13840.000 890.00 23.60 33.13 1475.42 15W.55 .00 .00 157.26 2.29 13).00 SO.OO 120.00 
13840.000 890.00 23.60 32.85 1475.63 1500.48 .00 .00 153.37 2.28 120.00 SO.OO l2O.00 
13840.000 890.00 23.60 31.11 1476.92 1500.03 .00 .00 130.17 I.n 120.00 SO.OO l2O.00 
13840.000 890.00 23.60 30.18 14n.61 lSO].79 .00 .00 118.37 1.52 120.00 SO.OO l2O.00 

13841.000 1.00 23.60 Jot. 74 1473.97 1500.70 .00 .00 144.11 2.22 15.00 20.00 15.00 
13841.cm 1.00 23.60 33.59 1475.07 1500.67 .00 .00 144.03 2.22 15.00 20.00 15.00 
13841.000 1.00 23.60 33,48 1475.15 1500.64 .00 .00 143.94 2.43 15.00 20.00 15.00 
1384UIXI 1.00 23.~ 33.13 1475.42 1500.55 .00 .00 14J.45 2.51 15.00 20.00 15.00 
13841.000 1.00 23.60 32.85 1475.63 1500.48 .00 .00 142.85 2.45 15.00 20.00 15.00 
13841.000 1.00 23.60 31.11 1476.92 1500.03 .00 .00 130.19 I.n 15.00 20.00 15.00 
13841.000 1.00 23.60 30.18 14n.61 lS07.79 .00 .00 118.39 1.52 15.00 20.00 15.00 .. 

13879.000 38.00 23.60 35.30 1473.41 1500.71 .00 .00 144.12 2.22 15.00 31.00 15.m 
13879.000 38.00 23.60 33.62 1475.06 1500.67 .00 .00 144.05 2.22 15.00 20.00 15.00 
13879.cm 38.00 23.611 33.52 1475.13 1500.65 .00 .00 143.97 2.43 15.00 3).00 15.00 
13879.000 :B.OO 23.60 33.17 1475.39 1500.56 .00 .00 143.52 2.51 15.00 11I.00 15.00 
13879.000 38.00 23.60 32.~ Im.60 1500.49 .00 .00 142.95 2.45 IS.00 11I.00 15.00 
13879.000 38.00 23.60 31.14 1476.90 1500.04 .00 .00 130.61 1.76 15.00 20.00 IS.00 
13871.000 38.00 23.60 30.21 un.59 lS07.oo .00 .00 118.71 1.52 IS.00 11I.00 IS. 00 

13800.000 1.00 23.60 36.60 1472.12 1500.72 .00 .00 166.70 1.92 120.00 so. 00 120.00 
13800.000 1.00 23.60 33.66 1475.02 15W.68 .00 .00 164.65 1.94 120.00 SO.OO 120.00 
13800.000 1.00 23.aJ 33.56 1475.10 15W.66 .00 .00 163.28 2.14 120.00 SO.OO l2O.00 
13800.1OJ 1.00 23.60 33.21 1475.36 1500.57 .00 .00 158.1I 2.27 1111.00 SO.OO 120.00 
13800.000 1.00 23.60 32.~ 1475.60 1500.49 .00 .00 153.94 2.27 120.00 SO. 00 120.00 
13800.000 1.00 23.60 31.12 1476.92 1500.03 .00 .00 130.32 1.76 120.00 SO.OO l2O.00 
13800.000 1.00 23.60 30.19 1477.60 lS07.79 .00 .00 118.48 1.52 120.00 SO.OO l2O.00 
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149l1.tm 1050.00 25.10 516.61 1253.27 1~1.15 .00 .00 6SJ.54 U3 lal.OO SO.OO 1211.00 
149l1.000 1050.00 25.10 510.67 1254.00 1700.95 .00 .00 6'!i>.97 1.46 120.00 SO. 00 120.00 
149l1.1XXl 1050.00 25.10 S20.rt 1252.10 1791.01 .00 .00 665.66 1.54 120.00 SO.OO 120.00 
149l1.000 1050.00 25.10 512.60 1254.35 llW.34 .00 .00 642.33 1.63 120.00 SO. 00 120.00 
149l1.000 1050.00 25.10 494.54 1274.71 17116.32 .00 .00 601.35 1.68 120.00 SO.OO 120.00 
149l1.Wl 1050.00 25.10 363.91 l2OO.00 1772.67 .00 .00 289.11 1.97 120.00 SO.OO 120.00 
149l1.000 1050.00 25.10 ~.70 1231.37 1771.11 .00 .00 155.64 2.16 120.00 SO.OO 120.00 

16010.Wl 1181.00 . 24.10 695.99 lWl.OO 1702.00 .00 .00 1400.86 2.63 120.00 SO.OO 120.00 
16010.Wl 1000 •• 24.10 686.64 1000.00 169J.94 .00 .00 1341.15 2.41 120.00 SO •• 120.00 
16010.000 1000.00 24.10 681.47 1000.00 16W.05 .00 .00 Il11.09 2.04 120.00 SO.OO 120.00 
MOI0.1m 1000.00 24.10 667.35 1000.00 1675.72 .00 .00 1193.19 1.58 120.00 S1 .. 00 120.00 
16010.1m 1181.00 24.10 655.~ 1000.00 1664.52 .00 .00 1104.28 1.27 120.00 SO. 00 120.00 
16010.000 1000.00 2UO 544.14 1051.34 1607.W .00 .00 684.47 1.05 120.00 SO.OO 120.00 
16010.1m llRl.OO 24.10 453.44 1124.79 ISrt.34 .00 .00 515.03 1.02 120.00 SO. 00 120.00 

179l1.1m 1920.00 2UO 1695.00 705.00 2400.00 .00 .00 2862.16 1.19 120.00 SO.OO 120.00 
Im1.1m 1920.00 24.90 1695.00 705.00 2400.00 .00 .00 2597.81 1.15 120.00 SO.OO 120.00 
179l1.1m 1920.00 24.90 1586.66 707.54 2397.86 .00 .00 2306.16 1.06 120.00 SO.OO 120.00 
Im1.Wl 1920.00 24.90 1l52.n 778.74 2337.90 .00 .00 1865.55 .93 120.00 SO. 00 120.00 
179l1.1m 1920.00 24.90 1193.84 1!28.S9 2022.43 .00 .00 1571.39 .83 120.00 SO.OO 120.00 
Im1.1m 1920.00 24.90 982.57 l002.rt 1005.49 .00 .00 856.94 .83 120.00 SO.OO 120.00 
179l1.Wl 1920.00 24.90 820.59 1031.10 1866.12 .00 .00 591.07 .88 120.00 SO.OO 120.00 

19511.1Dl 1600.00 26.10 %0.00 axl.OO 1760.00 .00 .00 1737.61 1.58 120.00 SO.OO 120.00 
19511.1m 1600.00 26.10 %0.00 axl.OO 1760.00 .00 .00 1579. so 1.5J 120.00 SO.OO 120.00 
19511.1m 1600.00 26.10 %0.00 £m.oo 1760.00 .00 .00 1387.01 1.46 120.00 SO. 00 120.00 
19511.001 1600.00 26.10 9l9.~ £m.oo 1745.54 .00 .00 1059.64 1.]1 120.00 SO.OO 120.00 
19511.tm 1600.00 26.10 WlJJJ fOO.OO 1703.29 .00 .00 819.57 1.33 120.00 50.00 120.00 
19511.Wl 1600.00 ~.10 572.10 848.88 1604.63 .00 .00 349.65 1.45 120.00 S1.00 120.00 
195Il.Wl 1600.00 26.10 443.42 918.74 1425.74 .00 .00 226.20 1.~ 120.00 SO.OO 120.00 

19655.1m 325.00 26.10 960.00 000.00 1760.00 .00 .00 1874.22 1.45 120.00 SO.OO 120.00 
19655.000 325.00 26.10 %0.00 000.00 1760.00 .00 .00 1714.29 1.40 120.00 SO.OO 120.00 
19655.Wl 325.00 26.10 960.00 £m.oo 1760.00 .00 .00 1517.41 1.33 120.00 SO.OO 120.00 
19655.Wl 325.00 26.10 %0.00 000.00 1760.00 .00 .00 U87.rt 1.23 120.00 SO.OO 120.00 
19655.Wl 325.00 26.10 910.68 £m.oo 1725.20 .00 .00 942.05 1.17 120.00 SO.OO 120.00 
1'Jffi5.OOO 325.00 26.10 714.40 1Dl.00 1634.lI .00 .00 469.24 1.18 120.00 SO.OO 120.00 
19655.000 325.00 26.10 540.47 1162.39 1515.14 .00 .00 32J.42 1.21 120.00 SO.OO 120.00 

19856.Wl 1.00 26.10 %0.00 !m.00 1760.00 .00 .00 1785.lI .33 15.00 16.59 15.00 
19856.Wl 1.00 26.10 960.00 000.00 1760.00 .00 .00 1~.37 .31 15.00 16.9J 15.00 
19856.000 1.00 26.10 %0.00 1Dl.00 1760.00 .00 .00 1428.~ .27 15.00 17.44 15.00 
19856.000 1.00 26.10 960.00 9XJ.00 1760.00 .00 .00 10911.99 .23 15.00 18.611 15.00 
19856.000 1.00 26.10 910.79 1Dl.00 1725.28 .00 .00 85J.12 .19 15.00 19.59 15.00 
19856.000 1.00 26.10 717.64 000.00 1635.27 .00 .00 m.87 .31 15.00 26.15 15.00 
19856.ooo 1.00 26.10 S43.~ 860.52 1515.68 .00 .00 250.99 .44 15.00 27.00 15.00 
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1 SI8'J4.1OI 311.00 26.10 960.00 1m.00 1760.00 .00 .00 rm.67 .33 15.00 16.56 15.00 
19894.101 38.00 26.10 960.00 1m.00 1760.00 .00 .00 J639.65 .J! 15.00 16.911 15.00 
19894.101 311.00 26.10 960.00 1m.00 1760.00 .00 .00 1442 .• 7 .'21 15.00 17.48 15.00 
19894.101 311.00 26.10 960.00 1m. 00 1760.00 .00 .00 1113.07 .22 15.00 18.54 15.00 
19894.101 38.00 26.10 914.41 1m. 00 1727.67 .00 .00 866.80 .19 15.00 19.54 15.00 
1 SI8'J4 .101 311.00 26.10 725.60 1"01.00 1637.66 .00 .00 400.15 .1I 15.00 25.61 15.00 
19894.101 311.00 26.10 553.11 855.76 1600.n .00 .00 259.57 .42 15.00 '21.00 15.00 

19895.101 1.00 26.10 960.00 1m.00 1760.00 .00 .00 Itm.34 1.44 120.00 SO.OO 120.00 
19895.101 1.00 26.10 %0.00 1m.00 1760.00 .00 .00 1722.42 1.39 120.00 SO.OO 120.00 
19895.101 1.00 26.10 960.00 1m. 00 1760.00 .00 .00 1525.48 1.32 120.00 SO.OO 120.00 
19895.101 1.00 26.10 960.00 1m.00 1760.00 .00 .00 1196.28 1.22 120.00 SO.OO 120.00 
19895.101 1.00 26.10 912.WI !m.00 1726.67 .00 .00 950.39 l.lO 120.00 SO.OO 120.00 
19895.101 1.00 26.10 nUB !m.00 1636.48 .00 .00 479 .114 1.16 120.00 so. 00 120.00 
19895.101 1.00 26.10 548.1I 857.74 1516.49 .00 .00 332.29 1.19 120.00 SO.OO 120.00 

21660.101 1765.00 28.70 600.00 1500.00 2100.00 .00 .00 IBn. WI .85 120.00 SO.OO 120.00 
21660.101 1765.00 211.70 600.00 1500.00 2100.00 .00 .00 1764.48 .80 120.00 SO.OO 120.00 
21660.101 1765.00 28.70 600.00 1500.00 2100.00 .00 .00 1621.33 .]4 120.00 SO.OO 120.00 
21660.101 1765.00 28.70 600.00 1500.00 2100.00 .00 .00 1399.95 .62 120.00 SO.OO 120.00 
21660.101 1765.00 28.70 600.00 1500.00 2100.00 .00 .00 1221.33 .53 120.00 50.00 120.00 
21660.000 1765.00 28.70 554.73 1500.00 2100.00 .00 .00 1114.05 .41 120.00 SO.OO 120.00 
21660.101 1765.00 28.70 534.80 1500.00 2100.00 .00 .00 757.~ .:J3 120.00 SO.OO 120.00 

21860.101 200.00 28.70 1600.00 1101.00 2bOO.00 .00 .00 4941.75 .39 120.00 so. 00 120.00 
21860.101 200.00 28.70 1600.00 1101.00 2600.00 .00 .00 4651.55 .37 120.00 SO.OO 120.00 
21860.101 200.00 28.70 1600.00 1101.00 2600.00 .00 .00 4283.96 .34 120.00 SO.OO 120.00 
21860.101 200.00 28.70 1600.00 1101.00 2600.00 .00 .00 3667.61 .30 120.00 SO.OO 120.00 
21860.101 200.00 28.70 17.00 1792.00 1809.00 .00 .00 57.78 4.33 120.00 SO.OO 120.00 
21860.101 200.00 28.70 17.00 1192.00 1809.00 .00 .00 49.69 2.82 120.00 SO.OO 120.00 
21860.000 200.00 28.70 17.00 1192.00 1809.00 .00 .00 46.16 2.311 120.00 SO.OO 120.00 

21861.101 1.00 28.70 1600.00 1101.00 2600.00 .00 .00 768.16 1.03 15.00 15.00 15.00 
21861.101 1.00 28.70 1600.00 1101.00 260D.00 .00 .00 478.94 2.15 15.00 15.00 15.00 
21861.101 1.00 28.70 1590.45 1101.00 2600.00 .00 .00 45.00 10.44 15.00 15.00 15.00 
21861.101 1.00 28.70 1592.65 1101.00 2600.00 .00 .00 45.00 7.56 15.00 15.00 15.00 
21861.101 1.00 28.70 1583.48 1101.00 2bOO.00 .00 .00 45.00 S.56 15.00 15.00 15.00 
21861.101 1.00 28.70 1549.67 1101.00 2bOO.00 .00 .00 43.73 3.20 15.00 15.00 15.00 
21861.101 1.00 28.70 1531.99 1000.00 2600.00 .00 .00 40.65 2.71 IS.00 15.00 15.00 

21941.101 00.00 28.70 1600.00 1000.00 2600.00 .00 .00 m.28 1.1Yl 15.00 15.00 15.00 
21941.101 80.00 28.70 1600.00 1101.00 2600.00 .00 .00 531.81 1.85 15.00 15.00 15.00 
21941.101 00.00 28.70 1600.00 1000.00 2600.00 .00 .00 228U4 .16 15.00 15.00 15.00 
21941.1XX1 00.00 28.70 1600.00 1101.00 2600.00 .00 .00 45.00 7.56 15.00 15.00 15.00 
21941.101 80.00 28.70 1600.00 llXXI.OO 2600.00 .00 .00 45.00 5.56 15.00 15.00 15.00 
21941.101 80.00 28.70 1554.33 1000.00 2600.00 .00 .00 44.54 3.14 IS.00 15.00 15.00 
21941.000 00.00 28.70 1535.34 1000.00 2600.00 .00 .00 41.23 2.67 15.00 15.00 IS.00 
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21'142.000 1.00 28.70 1600.00 1000.00 2600.00 .00 .00 4%UI .39 120.00 50.00 120.00 
21942.000 1.00 28.70 1600.00 1000.00 2600.00 .00 .00 4742.57 .36 120.00 50.00 120.00 
21,.2.000 1.00 28.70 1600.00 1000.00 2600.00 .00 .00 6462.14 .21 131.00 50.00 120.00 
21942.000 1.00 28.70 1600.00 1000.00 2600.00 .00 .00 5613.79 .18 120.00 50.00 120.00 
21942.000 1.00 28.70 17.00 1792.00 1009.00 .00 .00 66.00 3.74 131.00 50.00 120.00 
21942.000 1.00 28.70 17.00 Im.OO 1009.00 .00 .00 51.32 2.73 120.00 50.00 120.00 
21942.000 1.00 28.70 17.00 Im.OO 1009.00 .00 .00 47.33 2.32 120.00 50.00 120.00 

22142.000 200.00 28.70 1600.00 1000.00 2600.00 .00 .00 4987.55 .35 120.00 50.00 120.00 
22142.000 200.00 28.70 1600.00 1000.00 2600.00 .00 .00 4741.03 .33 131.00 50.00 120.00 
22142.000 200.00 28.70 1600.00 1000.00 2600.00 .00 .00 6447.16 .20 120.00 50.00 120.00 
22142.000 200.00 28.70 1600.00 1000.00 2600.00 .00 .00 5lJJ7.1J .17 120.00 50.00 120.00 
22142.000 200.00 28.70 1600.00 1000.00 2600.00 .00 .00 4225.51 .17 120.00 50.00 120.00 
22142.000 200.00 28.70 1571.98 1000.00 2600.00 .00 .00 2571.53 .17 120.00 50.00 120.00 
22142.000 200.00 28.70 1548.29 1000.00 2600.00 .00 .00 2142.11 .16 120.00 50.00 120.00 



07/16/ffl 16:3N3 PAIX: 22 

SIJtW!Y (f ERRORS AIfJ S/{CL\lI«)TES 

> •. 



07/16/89 16:48:27 

**" .. " 11111" 1111111111111' 11t:m:mf.m"******* 
f£C2 IREA.'l: MTED I¥JV 7611'MTED MY 1984 
ERROR CORA - 01,02,03,04,05,06 
IfOOIFICATI(1f - 50,51,52,53,54,55,56 
IBIH'C-XT YERSI~ 

.. mufll.""""" ••• III' 111111 II.,UI.III***** 

PAIl 

THIS lUI EXEaJ1EIl 07/16/89 16:48:28 



I " 

APPENDIX 4 

HEC-2 COMPUTER MODEL OF CLEMMONS GULLY 
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THIS RI.tl EXECUTED 12/05/~ 11:47:27 

********"" I'" m**************************um f£C2 RElEASE DATED NOV 76 UI'IlATED HAY 1984 
ERROR COIlR - 01,02,03,04,05,06 
HODlFICATIC*4 - SO,51,52,53,54,55,56 
I8H-PC-XT VERSIC*4 

****************" I1I1I111 ************************ 

FR 
Tl ~RDlN crum welD NO. 1 FlOOD STUDY JOO NO. HD-002 NOV~ JI+j 

T2 EXISTIIt InlDITIOO l00-YEAR FlOOD COMPUTER FILE CI..OO2 
T3 CLEltKJNS GIllY START AT 5SO' IlOIIlSTII£AH Cf IIOODWAY SRllXiE WI CG l00-YR Q 

JI lCffCK lHO NUN IDIR STRT tETRlC fNlNS Q WSEI. FQ 

O. S. O. O. .ooocro .00 .0 O. 23.900 .00) 

J2 NPRCf lPLOT PRFVS XSECV XSECH FN ALLOC l8W Cltn" ITRACt 

1.00) .000 -1.00) .000 .000 .00) .00) .00) .00) .00) 

J3 VARIABLE CODES FOR SIJ'I1ARY PRINTOUT 

ISO. 00) .00) .00) .00) .00) .00) .00) .00) .00) .000 

J5 lPRNT IUlSEC ********IIfIHSTED SECTIC*4 MlERS******** 

-10.00) -10.00) .00) .00) .00) .00) .000 .00) .00) .00) 

we .120 .120 .050 .100 .300 .00) .00) .00) .00) .00) 
OT 7.00) 640.00) S60.00) 1650.000 2260.00) 3100.00) 400).000 4740.00) .000 .00) 
Xl 3.930 23.00) 1572.00) 1650.00) .00) .00) .00) .00) .00) .00) 
GR 27.900 100).00) 26.00) 1140.00) 24.000 1290.00) 22.00) 1530.00) 20.000 1540.000 
GR 18.00) 1550.00) 16.00) ISSS.00) 14.00) 1560.00) 12.00) 1570.00) 10.00) 1572.00) 
GR 7.900 1605.00) 10.00) 1650.000 12.00) 1655.000 14.00) 1659.00) 16.00) 1668.00) 
GR 18.00) 1674.00) 20.00) 1678.000 22.00) 1692.000 24.000 1900.000 26.00) 2030.00) 
GR 26.000 2000.00) 28.00) 2130.000 28.00) 2290.00) .000 .000 .000 .000 

Xl 4.029 39.00) 2143.000 2158.0C() 6OO.0C() 400.000 SSO.OO) .OC() .000 .000 
X4 2.0c() 9.500 2144.000 12.300 2163.0C() .000 .000 .000 .000 .OC() 

GR 29.600 100).00) 29.400 lloo.OC() 28.900 12OO.0C() 28.00) 13OO.0C() 27.200 1400.00) 
GR 25.500 15OO.0C() 23.600 1600.000 23.300 1700.000 23.300 19OO.0C() 23.200 1900.00) 
GR 22.900 2CXXJ.OO) 21.900 2046.0C() 21.900 2047.00) 13.100 2OSS.00) 12.700 2065.500 
GR 12.600 2066.500 12.600 2067.500 11.900 200S.00) 11.900 2OC'6.00) 11.100 2104.500 
GR 1l.0C() 2105.500 10.300 2124.00) 10.200 2125.00) 9.500 2143.00) 8.00) 2148.00) 
GR 1O.0C() 2158.00) 12.300 2162.0C() 22.100 2180.500 22.700 2181.500 22.700 2183.000 
GR 23.100 2200.00) 20.300 2300. COO 24.900 2400. COO 27.00) 25OO.COO 27.900 2591.000 
GR 27.900 2700.0C() 28.900 28010c() 29.300 29OO.0C() 30.100 3OOO.0C() .00) . COO 
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t{: .015 .015 .030 .300 .500 .00) .00l .00) .00l .000 
XI 4.030 .00l .00) .000 1.000 1.OOl 1.OOl .000 .00l .00l 
BT 27.000 2047.00l 21. 900 21. 900 206S.5OO 22.000 20.500 206S.5OO 22.00l 12.700 
BT 2066.500 22.00l 12.600 2066.500 22.000 20.500 2085.00l 22.100 20.600 2OI35.00l 
BT 22.100 lUI)) 2006.00l 22.100 11.800 2006.00l 22.100 20.600 2104.500 22.200 
BT 20.700 2104.500 22.200 lLlOO 2105.500 22.200 1l.00l 2105.500 22.200 20.700 
BT 2124.000 22.300 20.800 2124.000 22.300 10.300 2125.000 22.300 10.300 2125.00l 
BT 22.300 20.800 2143.000 22.400 20.900 2143.000 22.400 9.500 2144.000 22.400 
BT 9.500 2144.00) 22.400 20.900 2162.00) 22.600 21.100 2162.000 22.600 12.300 
BT 2163.000 22.600 12.300 2163.000 22.600 2Lloo 2100.500 22.700 22.100 2181.500 
BT 22.700 22.700 .00) .000 .00l .000 .00l .000 .00) .000 

Xl 4.036 .000 .00l .000 30.000 30.000 3O.00l .000 .00) .000 
X2 .000 .000 .00) .000 .0CXl .00l 1.000 .000 .00l .00l 

t{: .120 .120 .050 .300 .500 .0CXl .00l .00l .000 .00) 
Xl 4.037 .0CXl .00l .000 1.000 1.000 1.000 .000 .00l .00l 

t{: .120 .120 .050 .100 .300 .000 .000 .00l .000 .00l 
Xl 4.144 31.000 2263.000 2397.000 630.000 490.000 570.000 .000 .00l .000 
GR 29.600 1000.000 28.900 1200.000 28.100 13OO.00l 27.000 14OO.00l 26.700 15OO.00l 
GR 27.100 1524.000 28.400 1534.000 28.200 1559.000 26.500 1567.000 25.800 1600.000 
GR 25.600 17oo.0CXl 25.300 1800.000 24.700 1884.000 24.800 1900.00l 22.700 2OOO.00l 
GR 21.300 2100.000 21.100 2200.000 17.300 2263.000 13.000 2200.000 10.000 2300.000 
GR 18.300 2397.000 19.300 2400.000 21.300 2500.000 22.000 2760.000 24.00l 2785.000 
GR 26.000 2820.000 28.000 2975.000 28.000 3110.000 30.000 3155.000 3O.00l 3245.000 
GR 30.700 3335.000 .000 .000 .000 .000 .00l .000 .00l .000 

t{: .120 .120 .015 .300 .500 .000 .00l .000 .000 .000 
Xl 4.150 .000 .000 .000 30.000 3O.00l 30.00) .000 .00l .00l 
BT 4.000 2263.000 17.300 17.300 2200.000 16.000 13.000 2300.000 16.00) 10.000 
BT 2397.00l 18.300 18.300 .000 .000 .00l .00) .000 .000 .000 

t{: .120 .120 .050 .300 .500 .00l .00) .000 .00) .000 
Xl 4.156 .000 .00) .000 30.000 30.000 30.00) .000 .00l .000 

t{: .120 .060 .050 .100 .300 .000 .00l .000 .00l .000 
QT 7.00l 640.000 860.000 1650.000 226O.00l 31oo.00l 4IlXl.00l 4740.000 .00l .00l 
Xl 1240.000 29.000 2105.000 2270.000 112O.ooo 1200.00) 1500.000 .000 .00) .00) 
GR 3O.00l looo.OOl 28.00l 1590.000 26.000 1700.000 24.00l 1795.000 22.00) 1895.00l 
GR 20.00) 2000.000 18.00) 2085.00) 16.000 2090.000 14.00l 2100.000 13.400 2105.000 
GR 11.100 2117.00l 10.600 2190.000 11.800 2265.000 13.700 2270.000 14.00l 2275.000 
GR 16.00l 2200.000 1B.000 2290.000 2O.00l 2295.000 22.00l 2310.000 24.00l 2335.0CXl 
GR 26.000 2360.000 26.000 2420.000 26.00l 2425.000 28.000 2605.000 3O.00l 2620.000 
GR 31.700 269O.00l 32.00l 2965.00l 32.000 3095.000 33.400 326O.00l .00l .00l 

tfl 5.00l .120 2100.00l .040 2300.000 .050 2331.OOl .040 2700.000 .120 
tfl 3100.00l .000 .00) .000 .00) .00) .00l .000 .00l .000 
Xl 342O.00l 3O.00l 23OO.00l 2331.000 1460.000 1600.000 21oo.00l .000 .00l .000 
GR 28.500 100l.000 28.700 llOO.ooo 28.400 1200.000 26.700 1300.000 24.600 1400.00l 
GR 22.00l 15OO.00l 19.800 1600.000 19.000 17OO.00l 19.000 1731.000 15.900 1738.00l 
GR 14.200 1773.000 15.700 1782.000 20.00) 1900.000 20.500 2000.000 20.500 2100.000 
GR 20.900 2200.000 15.700 2260.000 19.600 23OO.00l 12.300 2320.000 15.100 2331.000 



12/OS/'if3 11:47:26 PAGE 3 

GR 19.600 2340.000 22.900 2400.000 25.000 2500.000 27.000 2600.000 28.000 2700.000 
GR 27.400 2709.000 28.100 200).000 29.100 2900.000 29.600 3COJ.000 29.700 3100.000 

til 5.000 .120 1500.000 .040 1755.000 .050 1810.000 .040 200J.000 .120 
til 2300.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 
Xl 6200.000 18.000 1755.000 1810.COO 2440.000 2100.000 2700.000 .000 .000 .000 
GR 26.100 1000.000 24.500 1100.000 24.000 1200.000 24.100 1300.000 23.500 1400.000 
GR 22.900 1500.000 21. 900 1600.000 22.500 1700.000 21.300 1755.000 16.100 1772.000 
GR 14.400 1785.000 15.400 1793.000 20.700 1810.000 22.700 1900.000 24.900 200J.000 
GR 26.600 2100.000 27.400 2200. COO 28.300 2300.000 .000 .000 .000 .000 

til 5.000 .120 1500.000 .040 1600.000 .050 1623.000 .040 200J.000 .120 
til 3400.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 
Xl 8140.000 29.000 1600.000 1647.000 1620.000 1900.000 1940.000 .000 .000 .000 
X4 3.000 19.400 1607.000 15.900 1623.000 19.500 1639.000 .000 .000 .000 
GR 30.500 1000.000 30.500 1100.000 31.500 1200.000 31.600 1300.000 30.200 1400.000 
GR 27.700 1500.000 27.600 1600.000 16.100 1613.000 15.900 1622.000 15.900 1636.000 
GR 28.200 1647.000 26.500 1700.000 25.900 1800.000 26.400 1900.000 26.400 200J.000 
GR 24.300 2100.000 25.100 2200.000 27.600 2300.000 27.900 2400.000 28.100 2500.000 
GR 28.400 2600.000 28.500 2700.000 28.400 200).000 28.500 2900.000 28.300 3000.000 
GR 28.300 3100.000 28.400 3200.000 28.500 3300.000 29.000 3400.000 .000 .000 

He .000 .000 .000 .300 .500 .000 .000 .000 .000 .000 
Xl 8141.000 .000 .000 .000 1.000 1.000 1.000 .000 .000 .000 
ST 12.000 1600.000 27.600 27.600 1607.000 27.700 19.400 1607.000 27.700 25.400 
ST 1613.000 27.800 25.500 1622.000 27.900 25.600 1622.000 27.900 15.900 1623.000 
ST 27.900 15.900 1623.000 27.900 25.600 1636.000 28.100 26.£00 1639.000 28.100 
Sf 26.800 1639.000 28.100 19.500 1647.000 28.200 28.200 .000 .000 .000 

Xl 8159.000 .000 .000 .000 18.000 18.000 18.000 .000 .000 .000 
X2 .000 .000 .000 .000 .000 .000 1.000 .000 .000 .000 

Xl 8160.00) .000 .000 .000 1.000 1.000 1.000 .000 .000 .000 

He .120 .120 .050 .100 .300 .000 .000 .000 .000 .000 
Qf 7.000 540.000 730.000 1300.000 1890.000 2650.000 3350.000 3970.000 .000 .000 
Xl 13310.000 25.000 2232.000 2268.000 2600.000 3200.000 5150.000 .000 .000 .000 
GR 27.700 1000.000 27.300 1100.000 27.600 1200.000 28.000 1300.000 27.500 1400.000 
GR 27.200 1500.000 26.900 1600.000 27.000 1700.000 26.800 1800.000 25.200 1900.000 
GR 24.800 200J.000 24.800 2100.000 24.400 2200.000 25.300 2232.000 18.800 2246.000 
GR 19.600 2261.000 24.900 2268.0)) 25.200 2300.000 26.500 2400.000 27.600 2500.0)) 
GR 28.0)) 2600.000 28.300 2700.000 28.700 200).000 29.200 2900.000 29.400 3000.000 

Xl 15410.000 27.000 2134.000 2155.0)) 2050.0)) 200J.0)) 2100.0)) .0)) .000 .000 
6R 29.300 1000.000 29.600 1100.000 29.600 1200.000 29.400 1300.000 29.100 1400.000 
GR 28.800 1500.000 28.400 1600.000 27.900 1700.000 27.900 1800.0)) 27.800 1900.000 
GR 27.100 200J.000 27.000 2100.000 26.100 2134.000 19.400 2136.000 21.200 2151.000 
GR 25.800 2155.000 26.300 2200.000 26.700 2300.0)) 27.300 2400.000 28.000 2500.000 
GR 27.700 2600.000 28.000 2700.0)) 27.800 200).000 27.900 2900.000 28.100 3000.000 
GR 28.200 3100.000 27.600 3200.000 .000 .000 .000 .000 .000 .000 
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Xl 16560.00) 27.00) 1487.00) 1512.00) 900.00) 1100.00) 1150.00) .00) .00) .00) 
GR 29.00) 500.00) 23.400 100).00) 28.500 1050.00) 28.500 1100.0CXl 28.100 1150.00) 
GR 23.00) 1200.00) 27.800 1250.00) 27.300 1300.00) 27.00) 1350.00) 26.700 1400.00) 
GR 26.100 1450.00) 26.100 1460.00) 24.300 1487.00) 19.900 1492.00) 19.300 1500.00) 
GR 20.00) 1500.00) 23.600 1512.00) 26.300 1544.00) 26.300 1550.00) 26.700 1600.000 
GR 26.800 1650.00) 27.200 1700.00) 27.700 1750.00) 28.400 1800.000 23.400 1850.00) 
GR 23.600 1900.00) 28.500 1950.000 2'a.3OO 2OOl.00) 29.000 2500.00) .00) .000 

t+l 5.00) .040 2000.000 .120 2200.000 .050 2220.00) .120 2400.000 .040 
til 3200.00) .00) .00) .00) .00) .00) .00) .00) .000 .00) 
Xl 19490.00) 30.00) 2200.00) 2220.00) 2150.00) 2450.00) 2930.00) .00) .00) .00) 
GR 30.600 100).00) 31.00) 1100.00) 30.700 1200.000 30.400 1300.00) 31.00) 1400.000 
GR 30.600 1500.00) 30.800 1600.00) 30.900 1700.00) 30.600 1800.00) 30.200 1900.00) 
GR 29.200 2OOl.00) 29.00) 2100.000 26.300 2200.00) 21.100 2202.00) 21.100 2200.00) 
GR 21.100 2200.500 21.700 2214.500 21.700 2215.000 21.700 2218.00) 26.400 2220.000 
GR 27.800 2300.00) 23.700 2400.00) 28.900 2500.00) 23.700 2600.00) 23.500 2700.00) 
GR 23.600 2800.00) 23.500 2900.00) 23.900 3OOl.00) 29.100 3100.00) 29.200 3200.000 

tc .00) .00) .000 .300 .500 .00) .00) .00) .00) .00) 
Xl 19491.000 .000 .00) .000 1.00) 1.00) 1.000 .000 .000 .000 
BT 13.000 2100.000 29.00) 29.00) 2200.000 26.600 24.600 2200.000 26.600 24.600 
BT 2200.000 26.600 21.100 2208.500 26.600 21.100 2200.500 26.600 24.600 2214.500 
BT 26.600 24.600 2214.500 26.600 21.700 2215.000 26.600 21.700 2215.00) 26.600 
BT 24.600 2218.000 26.500 24.500 2220.000 26.500 24.500 2300.000 27.800 27.800 

Xl 19509.000 .00) .00) .000 18.00) 18.00) 18.00) .000 .00) .00) 
X2 .000 .000 .00) .000 .000 .000 1.000 .000 .000 .00) 

Xl 19510.000 .00) .00) .00) 1.00) 1.000 1.00) .00) .000 .00) 

He .00) .000 .000 .100 .300 .000 .000 .00) .00) .000 
til 5.00) .040 1820.00) .120 2437.00) .050 2456.00) .120 3096.00) .040 
til 4362.00) .00) .000 .00) .000 .000 .000 .00) .00) .000 
Xl 23230.00) SS.OO) 2437.00) 2456.00) 2750.00) 3100.000 3720.00) .00) .000 .00) 
GR 32.500 100).00) 32.100 1012.00) 31.800 1062.00) 31.600 1162.000 31.000 1262.00) 
GR 30.400 1362.00) 30.400 1462.00) 30.100 1562.00) 30.00) 1662.00) 29.800 1762.00) 
GR 30.200 1820.00) 29.400 1862.00) 29.300 1872.000 26.700 1887.000 29.200 1900.000 
GR 32.100 1931.00) 31. 900 1941.00) 29.600 1948.00) 29.100 1962.000 29.200 2062.00) 
GR 28.400 2162.00) 23.200 2262.00) 27.800 2362.00) 26.300 2410.000 24.900 2413.00) 
GR 26.400 2417.00) 25.700 2437.00) 22.800 2439.00) 23.900 2453.00) 26.600 2456.00) 
6R 26.100 2462.00) 27.300 2488.00) 25.800 2493.00) 27.100 2498.000 27.300 2510.00) 
GR 27.200 2512.00) 25.600 2518.00) 27.500 2522.00) 23.200 2562.000 28.600 2662.00) 
GR 29.200 2762.00) 29.00) 2862.000 29.00) 2962.00) 29.200 3062.000 29.00) 3096.00) 
GR 29.500 3162.00) 29.500 3262.000 30.200 3362.00) 31.300 3462.00) 31. 900 3562.00) 
GR 32.400 3662.00) 32.600 3762.00) 32.700 3862.00) 32.600 3962.00) 32.400 4062.000 
GR 33.00) 4162.00) 32.700 4262.00) 33.500 4362.00) .00) .000 .00) .000 

til 4.00) .120 1283.00) .050 1316.000 .120 1400.00) .040 1800.000 .000 
XI 24700.000 27.00) 12'63.00) 1316.00) 1500.003 1550.003 1550.003 .000 .000 .00) 
GR 29.700 100).003 29.700 1050.000 29.600 1100.000 29.800 1150.000 29.500 1200.00) 
GR 29.200 1254.000 27.900 1283.00) 25.900 1289.003 24.200 1293.00) 24.000 1300.00) 
6R 24.500 1306.000 25.900 1310.00) 27.200 1316.00) 23.900 1358.000 29.500 1371.000 
GR 29.800 1400.000 29.900 1450.000 30.000 1500.000 30.00) 1550.000 29.800 1568.00) 



12/05/f!}3 11:47:26 PAGE 5 

SR 30.700 1572.[rn 30.200 1577 .[rn 29.900 16OO.[rn 30.200 165O.[rn 30.300 1700.000 
SR 30.400 175O.[rn 30.400 lErn.[rn .[rn .[rn .000 .[rn .[rn .[rn 

If! 4.[rn .120 1489.[rn .050 1512.[rn .120 16OO.[rn .040 215O.[rn .[rn 
Xl 2!l230.[rn 40.[rn 1489.[rn 1512.[rn 36OO.[rn 3650.[rn 345O.[rn .[rn .[rn .[rn 
SA 31.400 l000.[rn 31.300 1050.000 31.300 1100.000 31.000 1150.000 31.100 1200.000 
SR 31.100 125O.[rn 30.600 1300.000 30.300 1340.000 30.700 1346.000 30.100 1350.000 
GR 29.600 1400.000 28. Ern 1450.000 27.600 1486.000 27.900 1489.000 25.500 1495.000 
SR 25.100 1500.000 25.500 1505.000 28.100 1512.000 28.500 1520.000 28.900 1525.000 
SR 28. Ern 1550.000 28.700 1600.000 28.900 1612.000 28.200 1615.000 29.100 1618.000 
SR 29.600 1650.000 29.900 1658.000 29.500 1661.000 30.200 1665.000 29.600 1668.000 
SR 30.000 1700.000 30.000 1750.000 30.400 lErn.OOO 30.600 1850.000 30. Ern 1900.000 
SR 31.300 1950.000 31.700 2OOO.[rn 32.000 2050.000 32.500 2100.000 32. Ern 2150.000 
EJ .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 
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THIS Rltl EXECUTED 12/05/00 11 :50:42 
*******11"'" 11I111I1I11It************IIIII' 11*** 

ffC2 RELEASE DATED t«lV 76 UPDATED HAY 1984 
ERROR CORR - 01,02,03,04,05,06 
HODIFlCATION - 50,51,52,53,54,55,56 
IStHC-XI VERSION 

********************UU************************** 

n HARDIN crum 1«:10 HO. 1 FLOOD STUDY JOO HO. IID-002 t«lV 83 JIfI 
T2 EXISTING CONDITIONS 5{}-YEAR FlOOD CO/IPlIT£R FILE CLEI£X2 
T3 CI.EJt(ffi GtHY START AT 550' OOo'NSTREAM (f IKlOOWAY SRIrx:E W/ CG 5{}-YR Q 

Jl ICffCK IHQ NUN lDIR STRT HETRIC HVINS Q 

o. 7. o. o. .ooroJ .00 .0 O. 22.900 

FQ 

.000 

J2 NPR(f IPlOT PRFVS XSECV XSECH FN ALLDC IBW (}fIIH ITRACE 

2.000 .000 ~.OOO .000 .000 .000 .000 .000 .000 .000 
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THIS Rrn EXfarrED 12/05/88 11 :51 :19 
*************lllllllllllllljlllllllllllll~** 

ffC2 R£L£ASE DATED NOV 76 UPDATED HAY 1984 
ERROR CORR - 01,02,03,04,05,06 
HODIFICATI~ - 50,51,52,53,54,55,56 
18H-PC-XI VERSION 

**********'************** 111111111***mtm****** 

Tl HARDIN crum !tID ~. 1 FLOOD STUDY Joo NO. IID-002 NOV 88 JIf! 
T2 EXISTIIf> ruIDITI~ 25-YEAR FLOOD rutPUTER FILE ClEl£X2 
T3 CI.EItml G!lI.Y START AT 550' OOflSTREAH if ~Y BRIDGE W/ CG 25-YR Q 

J1 IClfCK I~ NlhV IDIR STRT HETRIC HVIHS Q WSEL 

o. 6. o. o. .oomJ .00 .0 O. 22.200 

Fe 

.000 

J2 NPR(]' IPLOT PRFVS XSECV XSECH FN AU.DC IBW t:mm ITRACE 

3.000 .000 -1.000 .000 .000 .000 .000 .000 .000 .000 
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THIS IW EXECUTED 12/05/00 II :51:55 
1:111 1 II II 1 II I' 1 IUlmwIIlU'U ""************* 

ffC2 R£LEASE DATED NOV 76 UPDATED HAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 
IBH-PC-XT VERSION 

******************"111'11"11****************** 

T! HARDIN CtlttTY ~ID NO. 1 FLOOD STUDY J~ NO. HD-002 NOV 00 JIfl 
T2 EXISTI~ CONDITIONS Io-YEAR FLOOD COHPlITER FILE Cl.£I(X2 

T3 ct.EMlHS Illi.Y START AT 550' IlOtotlSTREAH (f I.OO~Y BRIl)J( W/ CG ID-YR Q 

J 1 HaCK INC NINY IDIR STRT HETRIC HVINS Q 

o. 5. o. o. .ocroxJ .00 .0 o. 21.300 

FQ 

. COl 

J2 NPROF IPlOT PRFVS XSECV XSECH FN AlLDC IBN COOK !TRACE 

4.COl .COl -l.COl .000 .COl . COl .COl . COl . COl .COl 
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THIS RIJI EXEaJTED 12/05/88 II :52:29 
*********1111111111'**"'**«*********************** 

1fC2 RELEASE DATED t()Y 76 UPDATED HAY 19S4 
ERROR CORR - 01,02,03,04,05,06 
HODIFICATIOO - 50,51,52,53,54,55,56 
18H-PC-XT VERSlOO 

******************m*****II*******~ 

T! HARDIN crum ItID 00. 1 flOOD STUDY JOO 00. HD-D02 NOV 88 .00 
T2 EXISTIt.Il CONDITIOOS 5-YEAR flOOD C()fPUTER FIlE ClB£X2 
T3 a.EIffiNS GIlLY START AT 550' ~TREAH ~ IOO00AY BRIIXI WI CG 5-YR Q 

JI ICI£CK lHO NIH\' IDIR STRT HETRIC HVINS Q 

o. 4. o. O. .ro.roJ .00 .0 O. 20.700 

FQ 

.Im 

J2 NP~ IPLOT PRFVS XSECV XSECH FN ALLIJC 18W CIilIH !TRACE 

5.000 .OOJ -l.00J .OOJ .OOJ .OOJ .OOJ .Im .OOJ .OOJ 
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THIS ~ EXECUTED 12/05/BB 11 :53:03 

************************************************** ffC2 RElEASE DATED NOV 76 UPDATED HAY 1984 
ERROR CORR - 01,02,03,04,05,06 
HODIFICATICll - 50,51,52,53,54,55,56 
IBH-PC-XT VERSION 

******************** 11111111111****************** 

T1 HARDIN ccum ttID ~. 1 FLOOD STUDY JOO ~. HD-002 NOV BB JItl 
T2 EXISTII4i CONDITI()lS cYEAR FLOOD COHPUTER fILE ClEHEX2 
T3 ClElHlNS GIllY START AT 550' OOIMSTREAH OF WOOOWAY 8RIIJG£ W/ CG 2-YR Q 

Jl ICHECK INQ HINV IDIR STRT HETRIC HVINS Q 

O. 3. o. o. .OOXOJ .00 .0 O. 19.0c0 

FQ 

.000 

J2 NPR(Jf IPlOT PRFVS XSECV XSECH FN ALLDC 18W CHNIH !TRACE 

6.000 .000 -1.000 .~ .000 .~ .000 .000 .000 .~ 
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THIS Rttl EXECUTED 12/05/ffJ 11 :53:34 

*************************"" 1111 '**************** 
ffC2 RELEASE DATED t«)II 76 UPDATED HAY 1984 
ERROR CORR - 01,02,03,04,05,06 
HODIFlCATION - 50,51,52,53,54,55,56 
IBtHe-XI VERSION 

******************'" '**************************** 

Tl HARDIN CCOOY ICID m. 1 FLOOD STUDY JOO 00. HIHXl2 NOV ffJ JIfj 

T2 EXISTII«> CONDITIONS I-YEAR FLOOD C(¥iPl/TER FILE ClIIEXI 
T3 CLEIt10NS GU.LY START AT 550' ~rREAH (f IKlO~AY BRIIlG£ wi CG l-YR Q 

Jl ICffCK lHO NINV lOIR STRT METRIC HVINS Q 

o. 2. o. o. .OOOXXJ .00 .0 O. 19.500 

FQ 

.roo 

J2 NPRCf IPLOT PRFVS XSECV XSECH FN moc IBII CIIlIH !TRACE 

15.roo .roo -1.000 .000 .COO .COO .COO .roo .COO .COO 
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THIS RI.tl EXECUTED 12/05/00 11:54:04 
********************#mIIIIIIIIIIIIII'lltttttm 

ffC2 R£LEASt DATED 1m 76 UPDATED HAY 1984 
ERROR CORR - 01,02,03,04,05,06 
tIODIFlCATIctl - 50,51,52,53,54,55,56 
ISIHe-Xl 'l£RSlctl 

*********UtTmI II 1****************************** 

~TE- ASTERISK (*l AT LEFT (f CROSS-SECTIctl IUIlER IHDICATES HESSAG: IN stttIARY (f ERRORS LIST 

OHS GIlLY START AT 5 

SUHHARY PRINTOUT TABLE 150 

SECHO XLCH EURD mc ElHIH Q cwsa CRIWS EG 10K*S YCH AREA .01K 

3.930 .00 .00 .00 7.00 4740.00 23.00 .00 23.97 3.00 3.54 2096.28 2407.38 
3.930 .00 .00 .00 7.00 4000.00 22.90 .00 23.05 3.57 3.26 1678.32 2116.24 
3.930 .00 .00 .00 7.80 3180.00 22.20 .00 22.31 2.74 2.76 1478.63 1920.55 
3.930 .00 .00 .00 7.80 2260.00 21.30 .00 21.36 1.79 2.13 1331. 34 1690.99 
3.930 .00 .00 .00 7.80 1650.00 20.70 .00 20.74 1.14 1.64 1241.34 1546.38 
3.930 .00 .00 .00 7.80 860.00 19.80 .00 19.81 .41 .94 1114. 34 1341.56 
3.930 .00 .00 .00 7.00 640.00 19.50 .00 19.51 .25 .72 1073.63 1276.49 

4.029 550.00 .00 .00 8.00 4740.00 24.14 .00 24.33 10.97 5.91 2473.61 1431.07 
4.029 550.00 .00 .00 8.00 4000.00 23.20 .00 23.41 11.54 5.81 1776.32 1177.70 
4.029 550.00 .00 .00 8.00 3100.00 22.43 .00 22.59 9.49 5.08 1507.59 1032.03 
4.029 550.00 .00 .00 8.00 2260.00 21.45 .00 21.56 6.64 4.04 1276.89 877.07 
4.029 550.00 .00 .00 8.00 1650.00 20.00 .00 20.86 4.41 3.17 1159.87 785.92 
4.029 550.00 .00 .00 8.00 860.00 19.1l4 .00 19.86 1.63 1.85 1027.00 662.73 
4.029 550.00 .00 .00 8.00 640.00 19.52 .00 19.54 1.05 1.43 987.78 624.74 

4.030 1.00 21.90 22.70 8.00 4740.00 24.30 .00 24.36 1.49 1.41 2365.46 3il8J.67 
4.030 1.00 21.90 22.70 8.00 4000.00 23.33 .00 23.44 2.43 1.72 1612.89 2565.56 
4.030 1.00 21.90 22.70 8.00 3100.00 22.51 .00 22.61 2.40 1.71 1'm.72 2052.00 
4.030 1.00 21.90 22.70 8.00 2260.00 21.50 .00 21.57 1.05 1.33 1149.57 2201.14 
4.030 1.00 21.90 22.70 8.00 1650.00 2O.1l4 .00 20.87 .50 1.21 1097.50 2339.36 
4.030 1.00 21.90 22.70 8.00 860.00 19.85 .00 19.86 .13 .59 978.12 2418.99 
4.030 1.00 21.90 22.70 8.00 640.00 19.53 .00 19.54 .08 .46 939.32 2291.54 

4.036 30.00 21.90 22.70 8.00 4740.00 24.30 .00 24.37 1.47 1.41 2375.10 3904.18 
4.036 30.00 21.90 22.70 8.00 4000.00 23.34 .00 23.45 2.40 1.71 1624.22 2581.13 
4.036 30.00 21. 90 22.70 8.00 3100.00 22.52 .00 22.62 2.39 1.63 1301.14 2056.37 
4.036 30.00 21. 90 22.70 8.00 2260.00 21.51 .00 21.57 1.05 1.33 1150.54 2201.40 
4.036 30.00 21. 90 22.70 8.00 1650.00 2O.1l4 .00 20.87 .SO 1.22 1098.15 2330.61 
4.036 30.00 21. 90 22.70 8.00 860.00 19.85 .00 19.86 .13 .59 979.24 2m.68 
4.036 30.00 21. 90 22.70 8.00 640.00 19.53 .00 19.54 .08 .46 940.47 2295.30 



12/05/00 11:47:26 PAGE 13 

SECNO XLCH ELTRD ElLC ELKIN Q CWSEL CRIIIS EG 10K*S VCH AREA .0lK 

4.037 1.00 .00 .00 8.00 4740.00 24.25 .00 24.42 10.46 5.00 2559.95 1465.56 
4.037 1.00 .00 .00 8.00 4000.00 23.30 .00 23.49 lLl5 5.74 1824.46 1198.05 
4.037 1.00 .00 .00 8.00 3100.00 22.49 .00 22.65 9.31 5.04 1524.32 1042.21 
4.037 1.00 .00 .00 8.00 2260.00 21.49 .00 21.59 6.54 4.02 1286.00 883.78 
4.037 1.00 .00 .00 8.00 1650.00 20.82 .00 20.89 4.36 3.16 1165.24 790.41 
4.037 1.00 .00 .00 B.OO 860.00 19.84 .00 19.87 1.67 1.85 1030.46 66S.l9 
4.037 1.00 .00 .00 8.00 640.00 19.53 .00 19.54 1.04 1.43 989.00 626.70 

4.144 570.00 .00 .00 10.00 4740.00 24.60 .00 24.67 2.17 2.30 3927.83 3221.23 
4.144 570.00 .00 .00 10.00 4000.00 23.69 .00 23.76 2.27 2.24 3148.13 2656.35 
4.144 570.00 .00 .00 10.00 3100.00 22.83 .00 22.89 2.10 2.04 2454.55 2193.00 
4.144 570.00 .00 .00 to.OO 2260.00 21.73 .00 21.77 1.72 1.72 1669.28 1723.70 
4.144 570.00 .00 .00 10.00 1650.00 20.99 .00 21.02 1.25 1.39 1354.91 1474.91 
4.144 570.00 .00 .00 10.00 860.00 19.91 .00 19.92 .54 .84 1007.29 1165.67 
4.144 570.00 .00 .00 10.00 640.00 19.57 .00 19.57 .35 .65 1019.01 1076.67 

4.150 30.00 16.00 lS.30 to.OO 4740.00 24.55 .00 24.74 .84 3.73 3358.44 5158.26 
4.150 30.00 16.00 IS.30 10.00 4000.00 23.63 .00 23.82 .95 3.66 2579.26 4108.16 
4.150 30.00 16.00 18.30 10.00 3100.00 22.78 .00 22.94 .96 3.40 1894.18 3238.23 
4.150 30.00 16.00 IS.30 10.00 2260.00 21.69 .00 21.82 .% 3.00 l11S.21 2309.61 
4.150 30.00 16.00 18.30 10.00 1650.00 20.96 .00 21.06 .84 2.56 819.29 1795.28 
4.150 30.00 16.00 18.30 10.00 860.00 19.89 .00 19.94 .54 1.73 560.97 1169.68 
4.150 30.00 16.00 18.30 10.00 640.00 19.56 .00 19.59 .42 1.42 493.44 993.41 

4.156 30.00 .00 .00 10.00 4740.00 24.72 .00 24.78 2.06 2.26 4034.69 3301.62 
4.156 30.00 .00 .00 10.00 4000.00 23.00 .00 23.86 2.16 2.20 3244.50 2723.82 
4.156 30.00 .00 .00 10.00 3100.00 22.93 .00 22.98 2.00 2.01 2537.30 2246.65 
4.156 30.00 .00 .00 10.00 2260.00 21.81 .00 21.86 1.66 1.70 1719.62 1754.55 
4.156 30.00 .00 .00 10.00 1650.00 21.05 .00 21.00 1.22 1.38 1372.99 1494.41 
4.156 30.00 .00 .00 10.00 860.00 19.94 .00 19.95 .53 .83 1095.53 1176.01 
4.156 30.00 .00 .00 10.00 640.00 19.59 .00 19.60 .35 .65 1024.96 1084.69 

1240.000 1500.00 .00 .00 10.60 4740.00 24.95 .00 24.99 1.09 1.78 3773.53 4540.65 
1240.000 1500.00 .00 .00 10.60 4000.00 24.04 .00 24.00 1.03 1.66 3255.28 3935.81 
1240.000 1500.00 .00 .00 10.60 3100.00 23.14 .00 23.17 .87 1.45 2793.70 3401.78 
1240.000 1500.00 .00 .00 10.60 2260.00 21.98 .00 22.01 .66 Ll7 2271.15 2790.02 
1240.000 1500.00 .00 .00 10.60 1650.00 21.17 .00 2Ll9 .46 .94 1973.82 2424.46 
1240.000 1500.00 .00 .00 10.60 860.00 19.99 .00 20.00 .20 .56 1649.72 1941.25 
1240.000 1500.00 .00 .00 10.60 640.00 19.62 .00 19.63 .13 .44 1570.51 1001.65 

3420.000 2100.00 .00 .00 12.30 4740.00 25.22 .00 25.23 1.58 1.68 5671.60 3774.31 
3420.000 2100.00 .00 .00 12.30 4000.00 24.32 .00 24.33 1.94 1.75 4682.26 2870.85 
3420.000 2100.00 .00 .00 12.30 3100.00 23.40 .00 23.42 2.32 1.78 3741. 34 2089.00 
3420.000 2100.00 .00 .00 12.30 2260.00 22.22 .00 22.23 3.06 1.85 2642.00 1291.57 
3420.000 2100.00 .00 .00 12.30 1650.00 21.36 .00 21.38 3.76 1.00 1897.64 850.47 
3420.000 2100.00 .00 .00 12.30 860.00 20.00 .00 20.10 3.99 1.66 996.89 430.54 
3420.000 2100.00 .00 .00 12.30 640.00 19.68 .00 19.70 3.47 1.46 819.39 343.67 
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THIS RUN EXECUTED 01/16/89 18:59:51 

**************************************'************ HEC2 RELEASE DATED NOV 76 UPDATED HAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50.51,52,53,54,55,56 
IBM-PC-XT VERSION 

t************************************************* 

T1 HARDIN COONTY WCIO NO. 1 flOOD STUDY 
T2 EXISTING CONDITIONS 5-YEAR FLOOD 
13 GOlEMAN GllLY START AT NORMAL DEPTH 

J1 ICHECK lNil tUN'! IDIR STRT 

o. 4. O. O. .001000 

JOB HD-002 DEC 8S Jt.H 
COMPUTER FILE GOLEX 

METRIC HVINS Q WSEL FQ 

.00 .0 O. 20.000 .000 

J2 HPRCf I PLOT PRF'lS XSECV XSECH FN ALLDC IBW C.HNIM ITRACE 

5.000 .000 -1.000 .000 .000 .000 .000 .000 .000 .000 
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THIS RUN EXECUTED 01/16M 18:59:05 

***********'*************************************** HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR OlRR - 01,02,03,04,05,06 
MODIFICATI(~ - 50,51,52,53,54,55,56 
IBM-PC-XT VERSION 

************************************************** 

Tl HARDIN COUNTY WClD NO. 1 FLOOD STUDY 
T2 EXISTING CONDITI~S 25-YEAR FLOilD 
T3 GOLEMAN GLlLY START AT NORMAL DEPTH 

Jl ICHECK INQ NUN IDIR STRT 

0. 6. 0. O. .001000 

J08 HD-G02 DEC BB JNH 
O:IMPUTER FILE GOlH 

HETRIC HVINS Q WSEL FQ 

.00 .0 O. 21.000 .000 

J2 NPROF IPLOT PRfYS XSECV XSECH FN ALLDC IBW CHNIM lTRACE 

3.000 .000 -1.000 .000 .000 .000 .000 .000 .000 .000 
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THIS RUN EXECUTED 01/16/89 18:59:28 

************************************************** H£C2 RELEASE DATED NOV 76 UPDATED MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 
IBH-PC-XT VERSION 

************************************************** 

Tl HARDIN COUNTY WClD NO. 1 FW.lD STUDY 
T2 EXISTING CONDITIONS la-YEAR FLOOD 
T3 GOlEMAN GLlLY START AT NORMAl.. DEPTH 

J1 ICHECK IN\) NINI' lDIR STRT 

o. s. o. o. .001000 

JOB HD-002 DEC BB JNH 
COMPUTER FILE GCtEX 

METRIC HVINS Q WSEL FQ 

.00 .0 o. 21.000 .000 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM !TRACE 

4.000 .000 -1.000 .000 .000 .000 .000 .000 .000 .000 
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THIS RUN EXECUTED 01/16/f{j 19:00:04 

************************************************** HEC2 RELEASE DATED NOV 76 UPDATED HAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 
I8M-PC-XT VERSION 

************************************************** 

Tl HARDIN COWTY WCID NO. 1 FLOOD STUDY 
T2 EXISTING CONDITIONS 2-YEAR FLOOD 
T3 GOLEMAN gUY START AT NORMAL DEPTH 

J1 ICHECK INO NINV IDIR STRT 

o. 3. o. o. .001000 

J06 HD-002 DEC 88 JNH 
COMPUTER FILE GOLEX 

HETRIC HVINS Q FQ 

.00 .0 O. 20.000 .000 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM !TRACE 

6.000 .000 -1.000 .000 .000 .000 .000 .000 .000 .000 
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THIS RUN EXECUTED 01/16/m 19:00:16 

************************************************t~ 
ffC2 RELEASE DATED NOV 76 UPDATED HAY 19M 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 
IBH-PC-XT VERSION 

************************************************** 

T1 HARDIN COUHY WCID NO. 1 FLOOD STUDY 
T2 EXISTING CONDITIONS I-YEAR FLOOD 
T3 GOLEMAN GUlLY START AT NORHAl (fPTH 

Jl ICffCK INQ NINV lDIR STRT 

o. 2. o. O. .001000 

JOB HD-D02 DEC 8B Ml 
CO!1PUTER FILE GOLEX 

HETRIC HVINS Q WSEL FQ 

.00 .0 O. 20.000 .000 

J2 NPRt)!' JPLOT PRFVS xSECV XSECH FN ALLDC IBW CHNIH lTRACE 

15.000 .000 -1.000 .000 .000 .000 .000 .000 .000 .000 
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THIS RUN EXECUTED 01/16/39 19:00:29 

************************************************** HEC2 RELEASE DATED NOV 76 UPDATED HAY 1984 
ERROR CORR - 01,02,03,04,05,06 
HODIFICATJ(~~ - 50,51,52,53,54,55,56 
IBH-PC-XT VERSION 

************************************************** 

t~JTE - ASTERISK (*) AT lEFT Of CROSS-SECTION NIJIlER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

AN GUllY START AT 

SUMMARY PRItITOUT 

SECHO Q QlOB QCH QROB FLTRD CWSEl CRIh'S EG HV Hl (lOSS lGK*S 
200.000 900.00 370.09 2'0'0.25 249.66 .00 27.17 .00 27.23 .07 .00 .00 9.99 
200.000 780.00 314.61 265.27 200.11 .00 26.89 .00 26.95 .07 .00 .00 10.01 
200.000 640.00 250.77 245.45 143.78 .00 26.52 .00 26.59 .07 .00 .00 9.98 
200.000 460.00 169.96 215.62 74.42 .00 25.95 .00 26.02 .07 .00 .00 9.92 
200.000 340.00 116.43 191. 66 31.71 .00 25.44 .00 25.51 .07 .00 .00 10.05 
200.000 190.00 45.96 142.20 1.84 .00 24.35 .00 24.41 .07 .00 .00 9.9'0' 
200.000 140.00 24.'.)7 114.92 .11 .00 23.67 .00 23.73 .06 .00 .00 10.03 

1650J))0 900.00 81.63 298.83 519.54 .00 27.67 .00 27.69 .01 .45 .01 1.53 
1650.000 780.00 60.39 2'0'3.92 435.70 .00 27 .:;~ .00 27.41 .01 .45 .01 1.53 
1650.000 640.00 39.85 264.08 336.08 .00 27.03 .00 27.04 .01 .45 .01 1.52 
1650.000 460.00 21.21 232.St, 206.23 .00 26.45 .00 26.46 .02 .44 .01 1.48 
1650.000 340.00 12.41 203.25 124.33 .00 25.93 .00 25.94 .02 .43 .01 1.41 
1650.000 190.00 2.18 138.35 49.47 .00 24.77 .00 24.79 .01 .37 .01 1.14 
1650.000 140.00 .29 106.57 33.14 .00 24.06 .00 24.07 .01 .33 .01 1.01 

3300.000 900.00 367.20 425.22 107.58 .00 28.14 .00 2'6.20 .06 .50 .01 8.56 
3300.000 780.00 2'06.59 409.33 84.08 .00 27.87 .00 27.93 .07 .51 .02 9.15 
3300.000 640.00 195.06 387.59 57.34 .00 27.50 .00 27.58 .08 .52 .02 10.02 
3300.000 460.00 84.52 350.41 25.07 .00 26.93 .00 27.02 .09 .53 .02 11.59 
3300.000 340.00 23.n 304.46 6.56 .00 26.39 .00 26.49 .10 .52 .03 12.53 
3300.000 190.00 .01 189.99 .00 .00 25.17 .00 25.25 .08 .45 .02 12.69 
3300.000 140.00 .00 140.00 .00 .00 24.42 .00 24.49 .07 .40 .02 12.78 

5460.000 630.00 212.12 262.98 154.90 .00 30.22 .00 30.25 .03 2.04 .00 6.62 
5460.000 550.00 174.70 247.67 127.63 .00 30.04 .00 30.07 .03 2.13 .00 6.94 
5460.000 440.00 124.66 221.07 94.27 .00 29.79 .00 29.81 .03 2.23 .01 7.17 
5460.000 320.00 70.99 190.44 58.57 .00 29.41 .00 29.44 .03 2.41 .01 7.98 
54W.OOO 240.00 37.28 168.62 34.10 .00 29.07 .00 29.11 .03 2.61 .01 9.56 
5460.000 130.00 2.40 125.61 1.99 .00 28.32 .00 28.37 .05 3.11 .00 17.29 
5460.000 100.00 .00 100.00 .00 .00 27.92 .00 27.97 .05 3.43 .00 23.50 



01jl6/89 1:3:57:05 

SECNO 

5&.0.000 
5660.000 
5660.000 
5660.000 
5660.000 
5&.0.000 
5660.000 

56.61.000 
5661.000 
5661.000 
5661. 000 
5661.000 
5661.000 
5661.000 

5741. 000 
5741.o..'1iJ 
5741.000 
5741.000 
5741.000 
5741. 000 
5741.000 

5742.000 
5742.DOO 
5742.000 
5742.000 
5742.000 
5742.000 
5742.000 

5B42.000 
5842.000 
5842.000 
5842.000 
5342.000 
5842.000 
5842.IJf1Jl 

Q (:LOS 

630.00 .00 
550.00 .00 
440.00 .00 
320.00 .00 
240.00 .00 
130.00 .00 
100.00 .00 

630.00 .00 
550.00 .00 
440.00 .00 
320.00 .00 
240.00 .00 
130.00 .00 
100.00 .00 

630.00 .00 
550.00 .GO 
4~J.OO .00 
320.00 .00 
240.00 .00 
130.00 .00 
100.00 .00 

630.00 .00 
550.00 .00 
440.00 .00 
320.00 .00 
240.00 .00 
130.00 .00 
100.00 .00 

630.00 267.24 
550.00 218.43 
440.00 156.14 
320.00 93.11 
240.00 52.43 
130.00 3.28 
100.00 .56 

QCH QROB 

630.00 .00 
550.00 .00 
440.00 .00 
320.00 .00 
240.00 .00 
130.00 .00 
100.00 .00 

630.00 .00 
550.00 .00 
440.00 .00 
320.00 .00 
240.00 .00 
130.00 .CIl 
100.00 .00 

630.00 .00 
SSO.CD .DD 
440.00 .00 
320.00 .00 
240.00 .00 
130.00 .00 
l00.C.Q .00 

630.00 .00 
5S0.m .00 
440.00 .00 
320.00 .00 
240.00 .00 
130.00 .00 
100.00 .00 

182.0'2 179.95 
179.62 151.95 
171.22 112.64 
157.14 69.75 
144.07 43.50 
113.B5 7.86 
98.92 .52 

ELTRD 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

31.20 
31.20 
31.20 
31.20 
31.20 
31.20 
31.20 

31.20 
31.20 
31.20 
31.20 
31.20 
31.20 
31.20 

.00 
.00 
.00 
.CD 
.00 
.00 
.00 

.00 

.00 
.00 
.00 
.00 
.00 
.m 

C\ISEL CRIWS 

30.32 .00 
30.16 .00 
29.')2 .00 
29.56 .00 
29.23 .00 
28.51 .00 
28.12 .00 

30.16 27.99 
30.05 27.76 
29.86 27.42 
2'~.53 27.01 
29.22 .00 
28.50 .00 
28.12 .00 

30.44 27.99 
-''' 1"11 '1' i! 
JU.Le: U./o 

2Ui 27.42 
29.61 27.01 
29.25 .00 
2~3.51 .00 
28.13 .00 

30.95 .DO 
30.62 .00 
30.19 .m 
2').69 .00 
29.28 .00 
2:3.53 .00 
28.14 .00 

31.23 .00 
30.87 .00 
30.39 .00 
29.84 .00 
29.40 .00 
28.59 .00 
2'6.20 .00 

EG 

30.61 
30.40 
30.09 
29.67 
2'j .30 
28.54 
28.15 

30.7f: 
30.52 
30.16 
29.69 
2:'1.31 
28.54 
28.15 

31. Db 
30.73 
30.29 
29.77 
29.34 
28.55 
28.16 

31.18 
30.82 
30.34 
29 }') 
29.35 

28.16 

31.23 
30.88 
30.40 
2') .85 
2'Hl 
28.62 
2'3.24 

HV 

.29 

.24 
.17 
.10 
.07 
.03 
.02 

'0 .Oc 

.47 

.30 
.16 
.09 
.04 
.03 

.62 
.47 
.30 
.16 
.09 
.04 
.03 

.23 

.20 

.15 

.10 

.07 

.03 

.02 

.01 

.01 

.01 

.01 

.02 

.03 
.03 

HL 

.23 
.22 
.21 
.19 
.18 
.16 
.17 

.00 

.00 

.00 
.00 
.00 
.00 
.00 

t),', 
.t:.O 

.21 
.14 
.07 
.03 
.01 
.01 

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

.03 

.04 
.05 
.05 
.06 
.Db 
.07 

PAGE 11 

(toss lOK*S 

.13 24.67 

.10 20.90 
.07 15.86 
.04 10.99 
.02 3.09 
.01 4.69 
.01 4.23 

.16 35.14 

.12 26.78 

.07 17.14 

.03 9.07 

.01 3.47 

.01 1.70 
.00 1.40 

.00 35.14 

.00 26.78 
.00 17.14 
.00 9.07 
.00 3.40 
.00 1.68 
.00 1.39 

.12 16.62 

.0:3 15.4:3 
.05 13.12 
.02 9.97 
.01 7.76 
.00 4.61 
.00 4.17 

.02 1.42 

.02 1.80 

.01 2.41 

.01 3.43 

.01 4.66 

.00 8.84 

.00 13.24 
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AN GULLY START AT 

SUNHARY PRINTOUT 

SEcm XLCH ELMIN TOPWID SSTA ENDST STENCL STENCR AREA 

200. DOD 
200.000 
200.000 
200.000 
200. coo 
200.000 
200.000 

.00 

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

16.70 229.28 2219.24 2448.52 
16.70 215.05 ?127.72 2442.77 
16.70 1%.62 2233.71 2435.33 
16.70 167.64 2255.99 2423.64 
16.70 141.52 2271.57 2413.0'1 
16.70 47.64 2304.34 2351.~a 

16.70 29.25 2318.20 2347.45 

16SO.000 1450.00 17.30 517.SO 2082.50 2600.00 
507.14 2092.86 2600.CD 
478.41 2121.59 2600.00 
406.21 2l93.79 2600.00 

1650.000 14SO.00 17.30 
16SO.000 1450.00 17.30 
16SO.OOO 14SO.00 . 17.30 
1650.000 1450.00 17.30 307_~:1 2205.37 2S12.'1H 
16SO.000 1I\SO.00 17.30 :j'O.26 2218.49 2298.75 

49.03 2226.55 2275.63 1650.000 14SO.00 17.30 

3300.000 16SO.00 
3300.000 1650.00 
3JOO.Cl~ 1650.00 
3300.000 1650.00 
3300.OfJJ 1650.00 
3300.000 1650.00 
3300.000 16SO.1)1 

5460.000 2160.00 
5460.000 2160.00 
5460.000 2160.00 
5~60.000 216O.~~ 

5460.000 2160.00 
5460.000 2160.00 
5460.000 2160.00 

1').:30 360.84 1797.k 2158.30 
19.BO 331.20 1819.32 2150.52 
19.:30 290.86 184'j.36 2140.22 
19.80 226.41 1897.35 2123.76 
19.:01) 136.3:3 1')72.07 2108.41 
19.BO 27.07 2~'HO ::076.47 
19.:::0 21.40 2054.31J 2075.70 

25.30 413.65 1797.39 2211.04 
25.30 336.26 1815.83 2202.0'1 
25.30 347.26 1841.82 2189.09 
25.30 291. 1jl 187B.72 2170.64 
25.30 240.9:3 1912.6:3 2153.66 
25.30 120.')4 19:::3.15 2115.'.13 
25.30 37.74 202H.40 2066.14 

SfJ.tJ.OOO 200.00 25.30 29.00 2040.00 2069.00 
29.00 2040.00 2069.00 
29.00 2040.00 206'1.00 
29.00 2040. CD 2069.00 

5660.000 200.00 25.30 
56t.tJ.000 200.C{) 25.30 
56~.000 200.00 25.30 
5660.000 200.00 25.30 29.00 2040.00 2069.00 
5660.000 200.00 25.30 29.00 2040. m] 2069.00 
5660.000 200.00 25.30 29.00 2040.00 206'.1.00 

5661.000 
5661. 000 
5661.000 
5661.000 
5661.000 
5661.000 
5661. 000 

1.00 
l.00 
1.00 
1.00 
1.00 
1.00 
1.00 

25.30 403.99 1804.00 22D8.00 
25.30 387.27 1815.15 2202.42 
25.30 358.33 1834.45 21'12.78 
25.30 310.18 1866.55 2176.73 
25.30 263.77 1897.48 2161.26 
25.30 155.93 1')6').38 2125.31 
25.30 95.73 2010.51 2106.25 

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

.00 
.00 
.00 
.00 
.GO 
.00 
.00 

.00 

.00 

.00 

.00 
. C{) 

.00 

.00 

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

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
.00 
.00 
.00 
.00 

. 00 5~1.26 

.00 467.05 
.00 392.41 
.00 283.55 
.00 209.09 
.00 103.85 
.00 7:3.')3 

.00 1235.32 
.00 10'12.04 
.00 91O.SO 
.00 655.04 
. 00 454.23 
.00 231.96 
.00 187.49 

.00 621. 27 

.00 526.90 

.00 414.77 

.00 26S.m 
.00 16:3.0~3 

.00 84.17 
.00 67.12 

.00 597.BO 

.00 526.18 

.00 430.84 

.00 312.91 

.00 222.44 

.00 83.57 

.00 54.67 

.00 145.57 
.00 141.02 
.00 133.9'1 
.00 123.57 
.00 113. 9'~ 
.00 92.94 
.00 81.86 

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

100.00 
100.00 
100.00 
100.00 
98.i3 
80.16 
70.62 
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VCH K*XNL K*XNCH K*XNR 

3.02 60.00 50.00 60.00 
2.96 60.00 50.00 60.00 
2.87 60.00 SO.OO 60.00 
2.72 60.00 50.00 60.00 
2.60 60.00 SO.OO 60.00 
2.30 60.00 SO.OO 60.00 
2.12 60.00 SO.OO 60.00 

1.46 
1.43 
1.39 
1.31 
1.23 

OC 
.U .. .! 

2.74 

2.77 

2.69 
2.26 
2.O'i 

1.80 
1.78 
1.72 
1.67 
1.68 
1.79 
1.83 

4.33 
3.90 
3.28 
2.59 
2.11 
1.40 
1.22 

6.30 
5.50 
HO 
3.20 
2.45 
1.62 
1.42 

60.00 
60.00 
1.0.00 
60.00 
60.00 
60.00 
60.00 

60.00 
60.00 
60.00 
60.00 
>o.c,~ 

W.OD 
60.00 

6O.QO 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 

SO.OO 60.00 
SO.OO 60.00 
SO.1)1 60.00 
SO.OO 60.00 
50.CO 60.00 
50.00 60.00 
50.00 60.00 

SO.OO W.OD 
50.00 60.00 
50.00 60.00 
50.00 60.00 
50.00 60.00 
SO.OO 60.00 
50.00 60.00 

50.00 60.00 
SO.OO 60.00 
SO.OO 60.00 
SO.OO 60.00 
50.00 60.00 
SO.OO 60.00 
50.00 60.00 

60.00 50.00 60.00 
60.00 SO.OO 60.00 
60.00 SO.OO 60.00 
60.00 50.00 60.00 
60.00 SO.OO 60.00 
60.00 SO.OO 60.00 
60.00 50.00 60.00 

15.00 
15.00 
15.00 
15.00 
15.00 
15.00 
15.00 

15.00 
15.00 
15.00 
15.00 
15.00 
15.00 
15.00 

15.00 
15.00 
15.00 
15.00 
15.00 
15.00 
15.00 
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5741.000 :::tl.00 25.30 452.19 176'1.:36 2222.05 .00 .00 100.00 6.30 15.00 15.00 15.00 
5741.000 80.00 25.30 420.98 1792.16 2213.14 .00 .00 100.00 5.50 15.00 15.00 15.00 
5741.000 80.00 25.30 378.12 1821.25 2199.38 .00 .00 100.00 4.40 15.00 15.00 15.00 
5741.000 80.00 25.30 322.21 1858.53 2180.74 .00 .00 100.00 3.20 15.00 15.00 15.00 
5741.OCeJ 80.00 25.30 268.53 1894.31 2162.t:4 .00 .00 98.92 2.43 15.00 15.00 15.00 
5741.000 go.OO 25.30 158.00 1968.00 2126.00 .00 .00 80.50 1.61 15.00 15.00 15.00 
5741.000 80.00 25.30 98.00 2008.:34 2106.84 .00 .00 70.92 Ul 15.00 15.00 15.00 

5742.000 1.00 25.30 29.00 2040.00 2069.00 .00 .00 163.89 3.84 60.00 50.00 60.00 
5742.000 1.00 25.30 29.00 2040.00 2Gt.'! .00 .00 .00 154.31 3.56 60.00 50.00 60.00 
5742.000 1.00 25.30 29.00 2040.00 2069.00 .00 .00 141.BS 3.10 60.00 50.00 60.00 
5742.000 1.00 25.30 29.00 2040.00 2069.00 .00 .00 127.23 2.52 60.00 so. 00 60.00 
5742.000 1.00 25.30 2'1.00 2040.00 2069.00 .00 .00 115.43 2.08 60.00 so. 00 60.00 
5742.000 1.00 25.30 2'.). CO 2040.00 2CoS9.00 .00 .00 93.41 1.39 60.00 50.C'() 60.00 
5742.000 1.00 25.30 29.00 2040.00 2069.00 .00 .00 82.26 1.22 60.00 50.00 60.00 

5842.000 100.00 25.30 59'd.7:l 1662.47 2261.26 .00 .00 1102.53 .9'd 60.00 so. 00 60.00 
5842.000 100.00 25.30 5'Jt, ~,9 1716.65 2243.34 .00 .00 901.50 1.04 to. 00 50.00 60.00 
5842.000 100.00 25.30 443.45 1776.11 2'219.56 .00 .00 670.76 1.12 60.00 50.00 60.00 
5842.000 100.00 25.30 355.28 183t.48 2191.76 .00 .00 449.60 1.20 60.00 so. 00 60.00 
5842.000 100.00 25.30 289.26 It~)'O.49 2169.75 .00 .00 307.78 1.27 60.00 50.00 60.00 
5842.000 100.00 25.30 169.03 1%0.65 2129.68 .00 .00 124.10 1.40 60.00 SO.C{) 60.00 
5842.000 100.00 25.30 ')3.64 1999.:;2 2110.0') .00 .00 71.04 1.51 60.00 SO.OO 60.00 
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5£00 XLOl ELTRD ELLC £UtIH g CWSEL CRIWS EG 10K*S VOl AREA .00K 

6200.00:1 2780.00 .00 .00 14.40 4740.00 25.83 .00 25.90 5.37 2.85 2862.95 2046.15 
6200.00:1 2780.00 .00 .00 14.40 400:1.00 25.11 .00 25.19 7.43 3.17 2145.44 1467.56 
6..?OO.oo:I 2780.00 .00 .00 14.40 3100.00 24.39 .00 24.50 9.94 3.44 1497.14 1tm.83 
6200.00:1 2700.00 .00 .00 14.40 2260.00 23.56 .00 23.70 13.66 3.72 915.63 611.57 
6200.00:1 2700.00 .00 .00 14.40 1650.00 22.99 .00 23.16 15.40 3.71 639.27 420.47 
6200.00:1 2700.00 .00 .00 14.40 860.00 21.84 .00 21. 99 15.29 3.20 294.46 219.94 
6200.00:1 2700.00 .00 .00 14.40 640.00 21.25 .00 21.37 14.01 2.81 233.53 170.99 

8140.00:1 1940.00 .00 .00 15.90 4740.00 27.54 .00 28.07 32.33 7.21 1442.16 833.62 
8140.00:1 1940.00 .00 .00 15.90 4000.00 27.29 .00 27.00 29.53 6.81 1273.08 736.04 
8140.00:1 1940.00 .00 .00 15.90 3100.00 26.98 .00 27.44 25.30 6.22 1072.90 632.19 
8140.00:1 1940.00 .00 .00 15.90 2260.00 26.SO .00 26.89 19.98 5.40 770.27 505.54 
8140.00:1 1940.00 .00 .00 15.90 1650.00 25.86 .00 26.17 15.53 4.62 523.72 418.72 
8140.00:1 1940.00 .00 .00 15.90 860.00 24.12 .00 24.28 9.36 3.25 264.64 281.04 
8140.00:1 1940.00 .00 .00 15.90 640.00 23.23 .00 23.35 7.75 2.79 229.74 229.93 

8141.00:1 1.00 27.60 28.20 15.90 4740.00 28.07 .00 28.19 39.00 3.26 1747.24 751.35 
8141.000 1.00 27.60 28.20 15.90 4000.00 27.79 .00 27.92 38.35 3.55 1501.61 645.89 
8141.00:1 1.00 27.60 28.20 15.90 3100.00 27.42 .00 27.55 36.81 3.76 1242.78 524.11 
8141.00:1 1.00 27.60 28.20 15.90 2260.00 26.82 .00 26.97 39.67 3.91 004.26 358.00 
8141.00:1 1.00 27.60 28.20 15.90 1650.00 25.92 .00 26.19 46.16 4.58 484.09 242.85 
8141.00:1 1.00 27.60 28.20 15.90 860.00 24.10 .00 24.30 23.56 3.63 236.70 177.17 
8141.00:1 1.00 27.60 28.20 15.90 640.00 23.22 .00 23.36 18.02 3.05 209.70 ISO. 77 

8159.00:1 18.00 27.60 28.20 15.90 4740.00 28.15 .00 28.26 36.55 3.02 1824.48 784.03 
8159.000 18.00 27.60 28.20 IS.90 400:1.00 27.00 .00 27.99 35.lS 3.27 IS73.01 674.71 
8159.000 18.00 27.60 28.20 15.90 3100.00 27.SO .00 27.61 33.28 3.58 1294.11 551.27 
8159.00:1 18.00 27.60 28.20 15.90 2260.00 26.92 .00 27.05 34.97 3.67 941. 90 382.18 
8159.00:1 18.00 27.60 28.20 15.90 1650.00 26.04 .00 26.28 42.96 4.39 514.25 251.74 
81S9.00:1 18.00 27.60 28.20 15.90 860.00 24.14 .00 24.34 23.26 3.62 237.84 178.31 
8159.00:1 18.00 27.60 28.20 15.90 640.00 23.25 .00 23.40 17.86 3.04 210.39 151.43 

8160.00:1 1.00 .00 .00 15.90 4740.00 28.11 .00 28.31 17.65 4.00 1931.03 1128.15 
8160.000 1.00 .00 .00 15.90 4000.00 27.84 .00 28.03 16.S1 4.64 1673.25 984.30 
8160.00:1 1.00 .00 .00 15.90 3100.00 27.47 .00 27.65 15.11 4.36 1391.12 818.18 
8160.00:1 1.00 .00 .00 15.90 2260.00 26.90 .00 27.07 13.57 4.02 1018.16 613.44 
8160.00:1 1.00 .00 .00 15.90 1650.00 26.06 .00 26.28 15.22 4.09 575.38 422.91 
8160.00:1 1.00 .00 .00 15.90 860.00 24.20 .00 24.36 11.49 3.21 268.16 253.66 
8160.00:1 1.00 .00 .00 15.90 640.00 23.29 .00 23.41 9.60 2.76 232.06 206.51 

13310.00:1 51SO.00 .00 .00 18.00 3970.00 30.43 .00 30.45 2.58 2.03 7044.97 2470.81 
13310.00:1 51SO.00 .00 .00 18.80 3350.00 30.08 .00 30.09 2.46 1.93 6330.70 2134.24 
13310.00:1 51SO.00 .00 .00 18.00 2650.00 29.62 .00 29.63 2.33 1.S1 5407.35 1737.32 
13310.00:1 51SO.00 .00 .00 18.80 1890.00 28.98 .00 29.00 2.21 1.68 4184.36 1272.58 
13310.00:1 51SO.00 .00 .00 18.80 1380.00 28.40 .00 28.42 2.23 1.61 3140.79 923.32 
13310.00:1 51SO.00 .00 .00 18.00 730.00 27.01 .00 27.03 3.27 1.70 1269.42 403.76 
13310.00:1 5150.00 .00 .00 18.00 540.00 26.32 .00 26.35 4.14 1.76 827.71 265.26 
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154lOJo) 2100.00 .00 .00 19.40 3970.00 31.07 .00 31.09 3.85 2.21 6002.81 2022.69 
15410.000 2100.00 .00 .00 19.40 3350.00 30.71 .00 30.72 3.97 2.19 5996.73 1682.24 
15410.000 2100.00 .00 .00 19.40 2650.00 30.24 .00 30.25 4.21 2.18 4969.14 1292.26 
15410.000 2100.00 .00 .00 19.40 1890.00 29.62 .00 29.64 4.82 2.23 3612.58 860.75 
15410.000 2100.00 .00 .00 19.40 1300.00 29.09 .00 29.12 5.77 2.34 2587.94 574.71 
15410.000 2100.00 .00 .00 19.40 730.00 28.08 .00 28.16 10.37 2.86 931.50 'll.6.69 
1541O.00J 2100.00 .00 .00 19.40 540.00 27.62 .00 27.72 11.52 2.ffd 503.28 159.12 

16560.00J 1150.00 .00 .00 19.30 3970.00 31.49 .00 31.51 4.35 2.84 5366.69 1904.49 
16560.00J 1150.00 .00 .00 19.30 3350.00 31.11 .00 31.14 4.16 2.71 4835.01 1643.42 
16560.00J 1150.00 .00 .00 19.30 2650.00 30.65 .00 30.68 3.91 2.55 4163.01 1340.01 
16560.00J 1150.00 .00 .00 19.30 1890.00 30.05 .00 30.08 3.61 2.36 3295.02 994.86 
16560.000 1150.00 .00 .00 19.30 1300.00 29.55 .00 29.58 3.38 2.20 2568.53 750.12 
1656O.00J 1150.00 .00 .00 19.30 730.00 28.66 .00 28.69 2.n 1.87 1329.27 436.78 
1656O.00J 1150.00 .00 .00 19.30 540.00 28.21 .00 28.24 2.49 1.70 947.42 341.99 

194W.OOJ 2930.00 .00 .00 21.10 3970.00 32.02 .00 32.03 1.29 1.30 5710.28 3501. 96 
194W.000 2930.00 .00 .00 21.10 3350.00 31.68 .00 31.69 1.41 1.33 4957.55 2824.85 
194W.OOJ 2930.00 .00 .00 21.10 2650.00 31.25 .00 31.26 1.60 1.38 4019.69 2093.24 
194W.000 2930.00 .00 .00 21.10 1890.00 30.70 .00 30.71 1.91 1.45 2872.80 1366.71 
194W.OOJ 2930.00 .00 .00 21.10 1380.00 30.24 .00 30.25 2.17 1.49 2'll.3.D2 937.11 
194W.000 2930.00 .00 .00 21.10 730.00 29.46 .00 29.47 3.'ll. 1.70 1234.12 406.63 
1949O.00J 2930.00 .00 .00 21.10 540.00 29.09 .00 29.13 4.56 1.96 800.64 252.92 

19491.00J 1.00 26.50 29.00 21.10 3970.00 32.02 .00 32.03 7.24 1.37 5649.50 1475.77 
19491.00J 1.00 26.50 29.00 21.10 3350.00 31.68 .00 31.69 7.72 1.37 4896.76 1206.05 
19491.00J 1.00 26.50 29.00 21.10 2650.00 31.25 .00 31.26 8.46 1.38 3959.00 911.26 
19491.00J 1.00 26.50 29.00 21.10 1890.00 30.71 .00 30.71 9.50 1.39 2824.76 613.10 
19491.000 1.00 26.50 29.00 21.10 1380.00 30.24 .00 30.25 10.61 1.40 2162.89 423.67 
19491.00J 1.00 26.50 29.00 21.10 730.00 29.46 .00 29.48 15.23 1.54 1170.24 187.06 
19491.000 1.00 26.50 29.00 21.10 540.00 29.11 .00 29.13 21.17 1.74 748.81 117.35 

19509.000 18.00 26.50 29.00 21.10 3970.00 32.03 .00 32.04 7.17 1.36 5667.57 1482.58 
19509.00J 18.00 26.50 29.00 21.10 3350.00 31.69 .00 31.70 7.63 1.37 4916.71 1212.83 
19509.00J 18.00 26.50 29.00 21.10 2650.00 31.27 .00 31.28 8.34 1.37 3981.97 917.89 
19509.000 18.00 26.50 29.00 21.10 1890.00 30.72 .00 30.73 9.33 1.38 2845.75 618.78 
19509.00J 18.00 26.50 29.00 21.10 1380.00 30.26 .00 30.27 10.35 1.39 2181.52 428.92 
19509.000 18.00 26.50 29.00 21.10 730.00 29.49 .00 29.50 14.13 1.49 1207.45 194.20 
19509.00J 18.00 26.50 29.00 21.10 540.00 29.15 .00 29.17 19.00 1.65 m.62 123.W 

1951O.00J 1.00 .00 .00 21.10 3970.00 32.03 .00 32.05 5.79 2.77 5741.86 1650.36 
1951O.00J 1.00 .00 .00 21.10 3350.00 31.68 .00 31.71 5.96 2.75 4991.81 1372.59 
19510.000 1.00 .00 .00 21.10 2650.00 31.26 .00 31.28 6.16 2.71 4058.32 1067.77 
19510.00J 1.00 .00 .00 21.10 1890.00 30.71 .00 30.74 6.30 2.63 29lO.n 753.23 
1951O.00J 1.00 .00 .00 21.10 1380.00 30.25 .00 30.28 6.'ll. 2.53 'll.45.69 553.28 
19510.000 1.00 .00 .00 21.10 730.00 29.48 .00 29.52 5.87 2.30 1267.64 301.34 
1951O.00J 1.00 .00 .00 21.10 540.00 29.14 .00 29.18 5.78 2.'ll. 855.99 'll.4.54 
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23230.(0) 3720.00 .00 .00 22.00 3970.00 32.69 .00 32.70 1.11 1.24 8238.02 3775.77 
23230.(0) 3720.00 .00 .00 22.00 3350.00 32.37 .00 32.38 1.13 1.22 7336.02 314B.53 
23230.(0) 3720.00 .00 .00 22.00 2650.00 31.98 .00 31.98 1.17 1.20 6282.12 2452. os 
23230.(0) 3720.00 .00 .00 22.00 1990.00 31.46 .00 31.47 1.20 1.17 5043.64 1723.69 
23230.(0) 3720.00 .00 .00 22.00 1300.00 31.03 .00 31.03 1.25 1.15 4003.02 1233.09 
23230.(0) 3720.00 .00 .00 22.00 730.00 30.30 .00 30.30 1.32 1.10 2SBS.92 635.34 
23230.(0) 3720.00 .00 .00 22.00 540.00 29.98 .00 29.98 1.33 1.07 2023.75 467.f!,3 

24700.000 1550.00 .00 .00 24.00 3970.00 33.00 .00 33. OS 6.52 2.99 2753.2B 1554.27 
24700.(0) 1550.00 .00 .00 24.00 3350.00 32.69 .00 32.73 6.35 2.77 2502.26 1329.92 
24700.(0) 1550.00 .00 .00 24.00 2650.00 32.30 .00 32.34 6.09 2.62 2191.25 1073.55 
24700.(0) 1550.00 .00 .00 24.00 1990.00 31.79 .00 31.83 5.91 2.45 1795.60 777.20 
24700.(0) 1550.00 .00 .00 24.00 1300.00 31.37 .00 31.41 5.94 2.35 1448.94 566.44 
24700.000 1550.00 .00 .00 24.00 730.00 30.65 .00 30.70 6.24 2.22 877.30 292.23 
24700.(0) 1550.00 .00 .00 24.00 540.00 30.34 .00 30.38 6.51 2.17 62B.22 211.58 

28230.(0) 3450.00 .00 .00 25.10 3970.00 34.31 .00 34.33 2.21 1.74 4433.00 2673.45 
28230.(0) 3450.00 .00 .00 25.10 3350.00 33.96 .00 33.97 2.14 1.67 4024.06 2291.73 
28230.(0) 3450.00 .00 .00 25.10 2650.00 33.51 .00 33.52 2.OS 1.57 3512.61 1852.77 
28230.(0) 3450.00 .00 .00 25.10 1990.00 32.94 .00 32.96 1.93 1.45 2861.33 1360.05 
28230.(0) 3450.00 .00 .00 25.10 1380.00 32.48 .00 32.49 1.83 1.34 2340.34 1020.66 
28230.(0) 3450.00 .00 .00 25.10 730.00 31.71 .00 31.71 1.62 1.16 1516.81 574.38 
2823O.00J 3450.00 .00 .00 25.10 540.00 31.38 .00 31.38 1.55 1.09 l194.41 434.06 
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3.930 4740.00 23.00 .00 .00 .00 565.20 .00 
3.930 4lXXl.00 22.90 -.90 .00 .00 363.60 .00 
3.930 3100.00 22.20 -.70 .00 .00 206.00 .00 
3.930 2260.00 21.30 -.90 .00 .00 153.60 .00 
3.930 1650.00 20.70 -.60 .00 .00 146.40 .00 
3.930 860.00 19.00 -.90 .00 .00 136.60 .00 
3.930 640.00 19.50 -.30 .00 .00 134.50 .00 

4.029 4740.00 24.14 .00 .34 .00 914.03 550.00 
4.029 4lXXl.00 23.20 -.94 .30 .00 463.34 550.00 
4.029 3100.00 22.43 -.77 .23 .00 283.03 550.00 
4.029 2260.00 21.45 -.S'a .IS .00 lS'a.67 550.00 
4.029 1650.00 20.00 -.65 .10 .00 159.00 550.00 
4.029 860.00 19.94 -.96 .04 .00 127.56 550.00 
4.029 640.00 19.52 -.31 .02 .00 126.71 550.00 

4.030 4740.00 24.30 .00 .16 .00 925.69 1.00 
4.030 4lXXl.00 23.33 -.96 .13 .00 679.61 1.00 
4.030 3100.00 22.51 -.92 .00 .00 291.45 1.00 
4.030 2260.00 21.50 -1.01 .05 .00 201.94 1.00 
4.030 1650.00 20.84 -.67 .04 .00 161.39 1.00 
4.030 860.00 19.85 -.99 .01 .00 127.60 1.00 
4.030 640.00 19.53 -.32 .01 .00 126.73 1.00 

4.036 4740.00 24.30 .00 .01 .00 926.56 30.00 
4.036 4lXXl.00 23.34 -.96 .01 .00 694.52 30.00 
4.036 3100.00 22.52 -.92 .01 .00 292.81 30.00 
4.036 2260.00 21.51 -1.01 .00 .00 202.54 30.00 
4.036 1650.00 20.94 -.67 .00 .00 161.83 30.00 
4.036 860.00 19.85 -.99 .00 .00 127.62 30.00 
4.036 640.00 19.53 -.32 .00 .00 126.76 30.00 

4.037 4740.00 24.25 .00 -.05 .00 921.93 1.00 
4.037 4lXXl.00 23.30 -.95 -.05 .00 563.69 1.00 
4.037 3180.00 22.49 -.81 -.03 .00 289.21 1.00 
4.037 2260.00 21.49 -1.00 -.02 .00 201.46 1.00 
4.037 1650.00 20.92 -.66 -.01 .00 161.04 1.00 
4.037 860.00 19.94 -.S'a .00 .00 127.62 1.00 
4.037 640.00 19.53 -.32 .00 .00 126.76 1.00 

4.144 4740.00 24.60 .00 .36 .00 885.67 570.00 
4.144 4lXXl.00 23.69 -.91 .39 .00 927.95 570.00 
4.144 3180.00 22.83 -.86 .34 .00 775.96 570.00 
4.144 2260.00 21.73 -1.10 .24 .00 590.75 570.00 
4.144 1650.00 20.99 -.74 .16 .00 292.56 570.00 
4.144 860.00 19.91 -1.08 .07 .00 210.25 570.00 
4.144 640.00 19.57 -.34 .04 .00 187.39 570.00 
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SECOO Q CIISEl DIFWSP DIFWSX DIFKWS TOPllIO XLCH 

4.150 4740.00 24.55 .00 -.06 .00 002.51 30.00 
4.150 4(0).00 23.63 -.91 -.06 .00 824.87 30.00 
4.150 3180.00 22.78 -.86 -.OS .00 773.33 30.00 
4.150 2260.00 21.69 -1.09 -.04 .00 572.04 30.00 
4.150 1650.00 20.96 -.73 - .03 .00 280.40 30.00 
4.150 860.00 19.89 -1.06 -.02 .00 210.31 30.00 
4.150 640.00 19.56 -.34 -.01 .00 187.71 30.00 

4.156 4740.00 24.72 .00 .17 .00 898.10 30.00 
4.156 4000.00 23.80 -.91 .17 .00 834.92 30.00 
4.156 3180.00 22.93 -.87 .15 .00 782.34 30.00 
4.156 2260.00 21.81 -1.11 .12 .00 627.36 30.00 
4.156 1650.00 21.05 -.76 .10 .00 286.79 30.00 
4.156 860.00 19.94 -1.11 .05 .00 212.84 30.00 
4.156 640.00 19.59 -.35 .03 .00 189.48 30.00 

1240.(0) 4740.00 24.95 .00 .23 .00 5%.90 1500.00 
1240.(0) 4000.00 24.04 -.91 .24 .00 542.31 1500.00 
1240.(0) 3180.00 23.14 -.90 .22 .00 486.32 1500.00 
1240.(0) 2260.00 21. 98 -1.16 .17 .00 413.00 1500.00 
1240.(0) 1650.00 21.17 -.81 .12 .00 333.31 1500.00 
1240.(0) 860.00 19.99 -1.18 .OS .00 215.13 1500.00 
1240.000 640.00 19.62 -.37 .03 .00 213.16 1500.00 

3420.000 4740.00 25.22 .00 .27 .00 1140.77 2180.00 
3420.000 4000.00 24.32 -.90 .28 .00 1056.96 2180.00 
3420.000 3180.00 23.40 -.91 .26 .00 977.33 2180.00 
3420.000 2260.00 22.22 -1.19 .23 .00 895.94 2180.00 
3420.000 1650.00 21.36 -.86 .19 .00 843.01 2180.00 
3420.(0) 860.00 20.08 -1.28 .09 .00 469.10 2180.00 
3420.000 640.00 19.68 -.40 .06 .00 402.62 2180.00 

6200.(0) 4740.00 25.83 .00 .62 .00 1038.41 2780.00 
6200.(0) 4000.00 25.11 - .72 .79 .00 950.89 2780.00 
6200.(0) 3180.00 24.39 -.72 .99 .00 857.32 2780.00 
6200.(0) 2260.00 23.56 -.84 1.34 .00 548.40 2780.00 
6200.000 1650.00 22.99 -.56 1.63 .00 428.37 2780.00 
6200.000 860.00 21.84 -1.16 1.75 .00 130.73 2780.00 
6200.(0) 640.00 21.25 -.58 1.57 .00 79.69 2780.00 

8140.000 4740.00 27.54 .00 1.71 .00 676.70 1940.00 
8140.000 4000.00 27.29 -.25 2.18 .00 658.23 1940.00 
8140.(0) 3180.00 26.98 -.31 2.59 .00 635.65 1940.00 
8140.(0) 2260.00 26.50 -.48 2.94 .00 598.84 1940.00 
8140.000 1650.00 25.86 -.64 2.86 .00 248.23 1940.00 
8140.000 860.00 24.12 -1.74 2.28 .00 40.26 1940.00 
8140.(0) 640.00 23.23 -.89 1.98 .00 38.70 1940.00 
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SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOI'WID XLCII 

8141.1XXl 4740.00 28.07 .00 .53 .00 993.62 1.00 
B141.1XXl 41XXl.00 27.79 -.28 .SO .00 854.72 1.00 
B141.1XXl 3180.00 27.42 -.37 .44 .00 667.45 1.00 
B141.1XXl 2260.00 26.82 -.60 .33 .00 623.86 1.00 
8141.1XXl 1650.00 25.92 -.91 .06 .00 259.ff, 1.00 
B141.1XXl 860.00 24.10 -1.82 -.02 .00 40.24 1.00 
8141.1XXl 640.00 23.22 -.ff, -.01 .00 38.69 1.00 

B159.1XXl 4740.00 28.15 .00 .00 .00 1030.37 IB.OO 
S159.1XXl 4IXXl.00 27.ff, -.28 .00 .00 W.13 IS.00 
B159.1XXl 3180.00 27.SO -.38 .00 .00 673.44 IS.00 
S159.1XXl 2260.00 26.92 -.58 .09 .00 631.00 18.00 
S159.1XXl 1650.00 26.04 -.ff, .12 .00 313.79 18.00 
8159.1XXl 860.00 24.14 -l.89 .04 .00 40.30 18.00 
8159.000 640.00 23.25 -.89 .03 .00 38.73 18.00 

816O.1XXl 4740.00 28.11 .00 -.04 .00 1018.27 l.00 
816O.1XXl 41XXl.00 27.84 -.27 -.04 .00 874.15 l.00 
816O.1XXl 3180.00 27.47 -.37 -.03 .00 671.18 l.oo 
BI6O.000 2260.00 26.90 -.57 -.02 .00 629.34 1.00 
816O.!XXJ 1650.00 26.06 -.84 .02 .00 319.02 1.00 
BI6O.!XXJ 860.00 24.20 -1.86 .06 .00 40.42 1.00 
816O.!XXJ 640.00 23.29 -.91 .03 .00 38.80 1.00 

1331O.!XXJ 3970.00 30.43 .00 2.32 .00 2000.00 51SO.00 
1331O.!XXJ 3350.00 30.00 - .36 2.24 .00 2000.00 51SO.00 
J3310.!XXJ 2650.00 29.62 -.46 2.15 .00 2000.00 51SO.00 
J331O.!XXJ 1890.00 28.98 -.63 2.09 .00 1857.27 51SO.00 
1331O.!XXJ 1380.00 28.40 -.58 2.35 .00 1726.27 51SO.00 
1331O.!XXJ 730.00 27.01 -1.39 2.S1 .00 886.31 51SO.00 
J3310.!XXJ 540.00 26.32 -.69 3.04 .00 556.53 51SO.00 

1541O.!XXJ 3970.00 31.07 .00 .64 .00 2200.00 2100.00 
15410.!XXJ 33SO.00 30.71 -.37 .63 .00 2200.00 2100.00 
1S41O.!XXJ 2650.00 30.24 -.47 .62 .00 2200.00 2100.00 
1541O.!XXJ 1890.00 29.62 -.62 .64 .00 2200.00 2100.00 
15410.!XXJ 1380.00 29.09 -.53 .69 .00 1797.57 2100.00 
1S410.!XXJ 730.00 28.00 -1.01 1.07 .00 1411.48 2100.00 
1S41O.!XXJ 540.00 27.62 - .46 1.30 .00 525.55 2100.00 

16560.!XXJ 3970.00 31.48 .00 .41 .00 14SO.00 11SO.00 
16560.!XXJ 3350.00 31.11 -.37 .41 .00 1450.00 11SO.00 
16560.!XXJ 2650.00 30.65 -.46 .41 .00 14SO.00 11SO.00 
16560.!XXJ 1890.00 30. OS -.60 .43 .00 14SO.00 lISO.00 
16560.!XXJ 1380.00 29.55 -.SO .46 .00 14SO.00 lISO.00 
16560.!XXJ 730.00 28.66 -.89 .58 .00 1167.31 11SO.00 
16560.!XXJ 540.00 28.21 -.45 .59 .00 650.38 11SO.00 
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SECNO Q CWSEL DIFllSP DIFWSX DIFKWS TOPWID XLCH 

19490.00) snO.OO 32.02 .00 .54 .00 2200.00 2930.00 
19490.00) 3350.00 31.68 -.34 .56 .00 2200.00 2930.00 
19490.00) 2650.00 31.25 -.43 .60 .00 2200.00 2930.00 
19490.00J 1890.00 30.70 -.55 .65 .00 1676.38 2930.00 
19490.001 1300.00 30.24 -.46 .69 .00 1310.31 2930.00 
19490.001 730.00 29.46 -.78 .00 .00 1225.90 2930.00 
19490.001 S4D.OO 29.09 -.36 .00 .00 1043.44 2930.00 

19491.001 3970.00 32.02 .00 .00 .00 2200.00 1.00 
19491.00) 3350.00 31.68 -.34 .00 .00 2200.00 1.00 
19491.001 2650.00 31.25 -.43 .00 .00 2200.00 1.00 
19491.001 1890.00 30.71 -.55 .00 .00 1690.36 1.00 
19491.00) 1300.00 30.24 - .46 .00 .00 1310.30 1.00 
19491.001 730.00 29.46 -.78 .01 .00 1225.65 1.00 
19491.00) 540.00 29.11 -.35 .02 .00 1053.12 1.00 

19509.000 3970.00 32.03 .00 .01 .00 2200.00 18.00 
19509.00) 3350.00 31.69 -.34 .01 .00 2200.00 18.00 
19509.00) 2650.00 31.27 - .42 .02 .00 2200.00 18.00 
19509.001 1890.00 30.72 -.54 .02 .00 1712.98 1B.00 
19509.000 1380.00 30.26 -.46 .02 .00 1313.85 18.00 
19509.00) 730.00 29.49 -.77 .03 .00 1228.68 18.00 
19509.001 54D.00 29.15 -.34 .04 .00 1113.77 18.00 

19510.00) 3970.00 32.03 .00 -.01 .00 2200.00 1.00 
19510.001 3350.00 31.68 -.34 -.01 .00 2200.00 1.00 
19510.00) 2650.00 31.26 -.43 -.01 .00 2200.00 1.00 
19510.00) 1890.00 30.71 -.55 -.01 .00 1717.43 1.00 
19510.00) 1380.00 30.25 -.46 - .01 .00 1314.48 1.00 
19510.001 730.00 29.48 -.77 -.01 .00 1228.63 1.00 
19510.001 540.00 29.14 -.34 -.01 .00 1117.11 1.00 

23230.00) 3970.00 32.69 .00 .67 .00 3110.62 3720.00 
23230.001 3350.00 32.37 -.32 .69 .00 2654.84 3720.00 
23230.00) 2650.00 31.98 -.4D .72 .00 2537.91 3720.00 
23230.00) 1890.00 31.46 -.51 .75 .00 2288.33 3720.00 
23230.00) 1300.00 31.03 -.43 .78 .00 2160.32 3720.00 
23230.00) 730.00 30.30 -.73 .82 .00 1846.58 3720.00 
23230.00) 54D.00 29.98 -.32 .84 .00 1580.08 3720.00 

24700.001 3970.00 33.00 .00 .31 .00 BOO. 00 1550.00 
24700.001 3350.00 32.69 -.31 .31 .00 BOO. 00 1550.00 
24700.00) 2650.00 32.30 -.39 .32 .00 BOO. 00 1550.00 
24700.00) 1890.00 31.79 - .51 .33 .00 BOO. 00 1550.00 
24700.00) 1300.00 31.37 -.42 .34 .00 BOO.OO 1550.00 
24700.00) 730.00 30.65 -.72 .35 .00 m.34 1550.00 
24700.001 54D.00 30.34 -.32 .36 .00 713.20 1550.00 
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SECNO g CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

28230.001 3970.00 34.31 .00 1.31 .00 1150.00 3450.00 
28230.001 3350.00 33.96 -.36 1.27 .00 1150.00 3450.00 
28230.000 2650.00 33.51 -.44 1.21 .00 1150.00 3450.00 
28230.001 1890.00 32.94 -.57 1.15 .00 1150.00 3450.00 
28230.001 1300.00 32.48 -.46 1.12 .00 1098.37 3450.00 
28230.001 730.00 31.71 -.78 LOS .00 1000.58 3450.00 
28230.001 S40.00 31.38 -.33 1.04 .00 946.45 3450.00 
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StttfARY OF ERRORS AND SPECIAL NOTES 



12/05/88 11:59:03 

************************************************** 
ffC2 RElEASE DATED NOV 76 UPDATED HAY 1994 
ERROR CORR - 01,02,03,04,05,06 
HODIFlCATI()j - 50,51,52,53,54,55,56 
IBtl-PC-XT VERSI()j 

*****************************************-********* 

PAGE 

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



APPENDIX 5 

HEC-2 COMPUTER MODEL OF GOLEMAN GULLY 
(EXISTING CONDITIONS) 
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THIS RUN EXECUTED 01/16/89 18:57:06 
************************************************** 

HEC2 RELEASE DATED NOV 76 UPDATED HAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATIC*l - 50,51,52,53,54,55,56 
IBH-PC-XT VERSION 

********************************************"****** 

FR 
TJ HARDIN CCWTY WCID NO. I FLOOD STUDY JOB HD-002 DEC 83 JNH 
T2 EXISTING CONDITIONS l00-YEAR FLOOD COMPUTER FILE GOLEX 
13 GOLEMAN GULLY START AT NORMAL DEPTH 

Jl ICHECK INa NINV IDIR STRT METRIC HVINS Q WSEL FQ 

O. 8. O. O. .001000 .00 .Q O. 21.000 .000 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIH !TRACE 

1.000 .000 -1.000 .000 .000 .000 .000 .000 .000 .000 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

:>3.000 43.000 13.000 14.000 15.000 40.000 1.000 2.000 3.000 10.000 

11.000 12.000 5.000 38.000 39.000 42.000 4.000 53.000 5UOO 27.000 

28.000 25.000 26.000 16.000 17.000 IS.000 .000 .000 .000 .000 

J5 LPRNT NUI1SEC ********REQ!£STED SECTION tU\!lERS******** 

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

He .060 .060 .O:;{) .100 .300 .000 .000 .000 .000 .000 
OT 7.000 140.000 190.000 340.000 460.000 640.000 780.000 900.000 .000 .000 
XI 200.000 25.000 2334.000 2345.000 .000 .000 .000 .000 .000 .000 
GR 31.100 1950.000 29.900 2000.000 29.500 2100.000 27.800 2200.000 24.500 2300.000 
GR 23.900 2317.000 20.600 2334.000 17.100 2339.000 16.700 2341.000 23.300 2345.000 
GR 24.800 2355.000 24.800 2400.000 2a.700 2480.000 28.600 2500.000 29.000 2525.000 
GR 30.800 2560.000 29.100 2585.000 28.900 2600.000 29.700 2655.000 31.300 2700.000 
GR 31.600 2720.000 29.200 2755.000 28.500 2800.000 29.000 2900.000 29.300 3000.000 



01/16/89 18:57:05 PAC-E 2 

Xl 1650.000 23.000 2234.000 2256.000 1350.000 14SO.000 14SO.000 .[100 .000 .000 
GR 32.200 1000.000 32.400 1100.000 32.000 1200.000 31.800 1300.000 31.500 1400.000 
GR 31.900 1500.000 31.700 1600.000 31.200 1700.000 31.200 1BOO.000 30.400 1900.000 
GR 2'1.900 2000.000 27.200 2100.000 26.400 2200.000 23.400 2234.000 17.300 2238.000 
SR 17.600 2249.000 19.900 2256.000 19.600 2264.000 24.200 2276.000 24.800 2300.000 
GR 25.300 2400.000 25.900 2500.000 26.100 2600.000 .000 .000 .000 .000 

Xl 3300.000 21.000 2053.000 2077.000 1700.000 16SO.000 16SO.000 .000 .000 .000 
GR 31.300 1000.000 31.200 1100.000 31.400 1200.000 31.300 1300.000 30.800 1400.000 
GR 30.900 1500.000 30. SOO 1600.000 29.700 1700.000 28.100 1800.000 26.900 1900.000 
GR 26.200 2000.000 25.100 2053.000 19.900 2063.000 19.800 2071.000 25.700 2077.000 
GR 26.100 2100.000 29.600 2200.000 30.100 2300.000 30.400 2400.000 30.600 2500.000 
GR 31.000 2600.000 .000 .000 .000 .000 .000 .000 .000 .000 

QT 7.000 100.000 130.000 240.000 320.000 440.000 5SO.000 630.000 .000 .000 
Xl 5460.000 25.000 2028.000 20to9.000 31SO.000 2900.000 2160.000 .000 .000 .000 
GR 33.500 1000.000 33.200 1100.000 33.500 1200.000 33.000 1300.000 33.200 1400.000 
GR 33.600 1500.000 31.600 1600.000 31.000 1700.000 30.200 1800.000 29.200 1900.000 
GR 28.200 2000.000 28.000 2028.000 27.200 2032.000 25.300 2056.000 2'6.400 2068.000 
GR 28.000 2100.000 30.000 2200.000 32.000 2300.000 32.00) 2400.000 33.100 2500.000 
GR 33.000 2600.000 33.300 2700.000 32.500 2800.000 33.000 2900.000 32.500 3000.000 

HC .060 .060 .OSO .300 .500 .000 .000 .000 .000 .000 
Xl 56t,0.000 33.000 2040.000 2069.000 200.000 200.000 200.000 .000 .000 .000 
X3 10.000 .000 .000 .000 .000 .000 .000 30.500 30.500 .000 
GR 33.500 1000.000 33.200 1100.000 33.500 1200.000 33.000 1300.000 33.200 1400.000 
GR 33.600 1500.000 31.600 1600.000 31.000 1700.000 30.200 1800.000 2') .200 1900.000 
GR 28.200 2000.000 28.000 2028.000 27.200 2032.000 25.300 2040.000 25.300 2045.000 
GR 25.300 2046.000 25.300 2051.000 25.300 2052.000 25.300 2057.000 25.300 2058.000 
GR 25.300 2063.000 25.300 20M. 000 25.300 2069.000 28.000 2100.000 30.000 2200.000 
GR 32.000 2300.000 32.000 2400.000 33.100 2500.000 33.000 2600.000 33.300 2700.000 
GR 32.500 2800.000 33. COO 2900.000 32.500 3000.000 .000 .000 .000 .000 

He .015 .015 .015 .300 .500 .000 .000 .000 .000 .000 
Xl 5661.000 .000 .000 .000 1.000 1.000 1.000 .000 .000 .000 
BT 45.000 1000.000 33.500 33.500 1000.000 35.000 33.500 1100.000 35.000 33.200 
BT 1200.000 34.800 33.500 1300.000 34.500 33.000 1400.000 34.200 33.200 1500.000 
BT 33.800 33.600 1600.000 33.200 31.600 1700.000 32.700 31.000 1800.000 32.000 
BT 30.200 1900.000 31.500 29.200 2000.000 31.200 2'a.2OO 2028.000 31.200 28.000 
BT 2032.000 31.200 27.200 2040.000 31.200 25.300 2040.000 31.200 29.300 2045.000 
BT 31.200 29.300 2045.000 31.200 25.300 2046.000 31.200 25.300 2046.000 31.200 
BT 29.300 2051.000 31.200 2'1.300 2051.000 31.200 25.300 2052.000 31.200 25.300 
BT 2052.000 31.200 29.300 2057.000 31.200 29.300 2057.000 31.200 25.300 2058.000 
8T 31.200 25.300 2058.000 31.200 2'1.300 2063.000 31.200 29.300 2063.000 31.200 
BT 25.300 2064.000 31.200 25.300 2064.000 31. 200 29.300 2069.000 31.200 29.300 
BT 2069.000 31.200 25.300 2100.000 31.200 2'3.000 2200.000 31.500 30.000 2300.000 
8T 32.100 32.000 2400.000 32.600 32.000 2500.000 33.100 33.100 2600.000 33.300 
BT 33.000 2700.000 33.300 33.300 2800.000 33.300 32.500 2900.000 33.300 33.000 
BT 3000.000 33.300 32.500 3000.000 33.300 33.300 .000 .000 .000 .000 
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Xl 5741.000 .000 .000 .000 80.000 80.000 80.000 .000 .000 .000 
X2 .000 .000 .000 .000 .000 .000 1.000 .000 .000 .000 

tlC .060 .060 .osa .300 .500 .000 .000 .000 .000 .000 
Xl 5742.000 .000 .000 .000 1.000 1.000 1.000 .000 .000 .000 
X3 10.000 .000 .000 .000 .000 .000 .000 31.200 31.200 .000 

NC .060 .060 .osa .100 .300 .000 .000 .000 .000 .000 
Xl S842.000 2S.000 2028.000 2063.000 100.000 100.000 100.000 .000 .000 .000 
GR 33.500 1000.000 33.200 1100.000 33.500 1200.000 33.000 1300.000 33.200 1400.000 
GR 33.600 1500.000 31.600 1600.000 31.000 1700.000 30.200 IBoo.OOO 29 .200 1900.000 
GR 23.200 2000.000 28.000 2028.000 27.200 2032.000 25.300 2056.000 23.400 2063.000 
GR 23.000 2100.000 30.000 2200.000 32.DtID 2300.000 32.000 2400.000 33.100 2500.000 
GR 33.000 2600.000 33.300 2700.000 32.500 2800.000 33.000 2'100.000 32.500 3000.000 
EJ .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 
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THIS RUN EXECUTED 01/16/5'9 18:58:38 

************************************************** HEC2 RELEASE DATED NOV 76 UPDATED HAY 1984 
ERROR CORR - 01,02,03,04,05,06 
~)DIFICATION - 50,51,52,53,54,55,56 
IBH-PC-XT VERSION 

************************************************** 

Tl HARDIN COUNTY welD NO. 1 flOOD STUDY 
T2 EXISTING CONDITIONS SO-YEAR FLOOD 
T3 GOLEMAN !llH START AT NORMAL DEPTH 

J1 ICHECK rNO NINV lOIR STRT 

o. 7. o. O. .001000 

J08 HD-002 DEC 8B Nl 
COMPUTER FILE GOlEX 

METRIC HVINS Q WSEl. 

.00 .0 O. 21.000 

FQ 

.000 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM !TRACE 

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



01/13/89 17:23:15 

************'**********"'************************** 
HEC2 RELEASE DATED NOV 76 UPDATED HAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55,56 
IBH-PC-XT VERSION 

***********"'************************************** 

PAGE 

THIS RUN EXECUTED 01/13/89 17:23:15 



APPENDIX 7 

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



n 
IWI!)IW-CWIIY ItID MD. I - -------- ------~---- ----------, 

CMIJIATIIlf If EXl'EC1ED fW) lIoWQ: " ( 
, tmllWl:'Il QUY lIXl-YEAR fW) 

JdI ib.N____:_jul,-17;-II'II9-FileDlllOO'ii1-ilII ---------: • 
• : Pr~ CmdItims l00-Year Flood i: ( " L- Elistiwl CmdIUoos UXl-Jear Fiood (CIm IIri Qli!y lII>fO\'elents) I,: 

• ~ J I 

IA>raised silll Floo4 -_til of Deptllilalage F;w;1Iir -Flood JlaIage Flood Depltl of r.ePl!iilalage F;w;bir fiood JlaIage '::d 
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. 31. jO 31.2 0.00 0.000 0.000 10 10 10 27.9 0.00 0.000 0.000 10 10 10 
31.90 31.1 0.00 0.000 0.000 10 10 10 29.B -0.00 .0.000 0.000 10 to to 

\ •. ___ _-____ 1 

:_' T-
1 
J 
I 

1_' .• 1 
.z" 

c· 
I 
I 
1 

r-- '~, 

C.i 9 
>1 ' ',,' ____ __ 9 

C -9-

Tolli 19 reslderus 

l_' ", Clmtry IbJd Estat2S 

(-

~ I ----- -----1-

5 
5 , 
6 
6 ---- --------6-
7 . 

7 - --- ---'--7-

7 

'. -----.-----tobr--12 ri!5lde!1teS 

-u 
'" 

1725;760 

li.56--31.0--0:oo---ii.iDl--0.000 10 - -10----10---29.7 0.00 0.000 0.000 - - --10 ---10--10-- -----
31.62 1l.B 0.00 0.000 0.000 10 10 10 29.1 0.00 0.000 0.000 10 10 10 ;" 
31.ll 1l.7 0.00 0.000 0.000 10 10 10 29.3 0.00 0.000 0.000 10 10 10 1,-

'Jl.n--. 1l.6--0:00-0:tm--O]XX) ----10--10--10-,. -_29.2--O:00---0-:-iXXl--OlOJ -~.IO c---., --10--,-------:,' 
. __ ~.:IO 1l.5" 0.00 0.000' 0.000 10 ., 10 29.1 ~O.OO 0.000 0.000 10 .. to 10 1~: I 
, 32.04 1I.7 0.00 -- 0.000 0.000 10 10 10 1l.2 0.00 0.000 0.000 10 10 10 -, ,:: 
~32.19 31.7 O.oo--o]m-o:Iill---til--- --siI---jif-lIJ--o:OO---O.Ili- o.lXlI----"------1O --- iO ---~---

1I.J\I :n.7 0.1I O.lIl 0.182 r7.::B4 $5,1)52 $12.4J6 1l.2 0.00 0.000 0.000 10 10., !~ ( 
32.12 - 31.7 0.00 0.000 0.000 10 ., 10 1l.2 0.00 0.000 0.000 10 10., ,:: 
31.1S--3D--0.S5--O:-iM--0.250--$lr,1l2--$9;l79--$3i~S8l-]j:2--0:00-I[Wl-1i:lXXr--Ili---"---~ 

I6l.IlI $61.Sl7 $129.812 10 10 • ---"""-------------------_ .. -
::;( 
,,, 
' .. 
In~ I. 

Il.OJ :n.0 0.00 0.000 0.000 ., to 10 29.7 0.00 0.000 0.000 10 10 10 i" 
-32~S7--3f.J-il.oO ---TIill---o.lw----- 1O---I1f--"-1l.7--0:00-0:000-0.000--IO---.--$O 

32.67 Il.O O.Il O.IIl 0.182 $6,682 14.572 $l1,ZiI '1I.7 0.00 -0.000 0.000 10 10 10 
32.3S' lI.O 0.65 0.166 0.201 $5.B7B $5,1128 $10,906 31.7 0.00 0.000 D.IlIl 10 - 10 10 , 

-----y-PJ--32:S--0.V--0.1ii---dJIB --s6;IDi---I4~J2B - -$10,93$---1l:9 --0:00--0.000-'-0:000--'-10 ---10 . ---10---'---- -
32.12 32.6 0.18 0.111 0.111 18.165 14.193 $12.358 31.0 0.00 0.000 0.000 10 10 10 
3Ui 32.6 l.~ 0.210 0.1211 $15,441 $15.441 $ll,BBl 31.0 0.00 0.000 0.000 10 10 10 

""32.16---32:7--0:21----0:122---0.1111-·$9.11)--$5.528-114;611--3U --0.00- -0.000 --0.000 --10--1010------
29.S2 3l.9 2.11 0.2I!S 0.633 118.591 S2!l,615' SJIJ.2J6 1l.5 0.98 0.199 0.. $12.981 $12.589 $25.S70 
31.00 . 31.9 O.jO 0.1118' 0.352 16,917$6.475 $13.m 1l.5' 0.00 . 0.000 0.000 - 10 10 10 

--j:[31-32.-1 ---0:00-"0.000 .0.000 --- -10---10 ---jO---::--ll.' -0:00--0.000 ---0:000----10--10---10--------
1l.S2 32.1 U8 0.240 0.510 112,156 m.m $25,691 ll.' 0.00 0.100 0.000 $5,ljO $2.076 $7.2£6 

S90,049 --m,2If-$169;m ------------$18;17l-IU;!6:i- $32;836--- -- ---

---'g'---- -1'i-;nit--31 re51G.ues - -----'1.9JI,6jO-----------------------m8;lM-li40;783-sm;I66------------ 118,17[-$11,665-$32.836 
", ToW 

1Ilt2S 
I. !!'Praised values of structures (ea:Judill!l laid) per IlUdin CNlty !!'Pralsal District. 
2. Dep~ fatbirs per Galvestoo District. Corps of Bl9lneers til" Class I stru:tures. 
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~ -~-:o ~ ~ \ .. ~ HARDIN CIlIITT 11:10 1«1. I 

DJl'UTAlIlIt ff EXl'EC1ED fltnl IWWI" 
. COOIIIIRSf IUlY 2HfAli fltnl 

-----------------------·---~-------Jdi 1il.iWi! --JUly II; 1j89 - File DIi1S.JoiiC - JHf 

-~--------- ~ ~--~--------~ ----~ 

~ _______ ExIS!f!I! ~ti~~-Y~ FlOQj ____ _ 
/rqlos>!d CmdIUoos 2S-Year Flood 

(Cim ~_QJ~IU~Il'/eIflIIs) 

Appraised Slab Flood Deptl!' of Deptl!-!IaIage Factor Flood Daaage Flood IIq>tI! of Deptl!-DaIige Factor Flood Daoage 
Valli! of E1evatioo E1evatioo Flooding E1evaUoo Flooding -------

\ 

,x 
I 

,"1 
.( 

.,,--------Illa LOt Streefj3fess~----Slnl:tiie QIlei---UifU-(feet ISIl-1fifO --stiitore --coot8its-stni:hi-noot81tS - -Totaj·'f.efisl)'"- (f.et)""-TtriitiiecOit81IsSfru:tore Ciiii81I$--rotil-------. 
!"i -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

: PillNlOd Estates . - .. --~-~---~-~---r------ . 
1 

. I -------·--1-
'1/1 1 

;:1j 

I 
~--~-~ ----~ -'--- ~y-

I 
I 
1 
I 
I 

--I-

I 
9 ~ 

9 
9 

'~,i 9 

'" 

---~---,-. 

lotal' 19 resl .... 

CWltry Ibld £states 
I -----,--
5 . 
5 

.------~ 6 

6 
6 ---,-
7 
I 

--I--

I 

-- -Totar~-12ii!SiiB'iiS 

. 1J __ -Ol-__ ~ ____ . _~ __ • _____ _ 

'l6 Grllld JI res! .... 
VI Total 

-lbtfS-

11.2OO.911 

--]jJo--l1:6~-j:OO----D:21D - ~-O:42Dt2D.196" 120.196 -,n.m 28.9 O:DD- O.tnI O.tnI- 1Il-- --SO -SO 
ll.l8 3U 0.112 0.188 0 . .lS2 SI,1MIl SI,m SIS,I19 2ll.9 D.DD D.tnI O.tnI SO SO SO 
1l.1I2 JI.6 0.78 0.111 O.JI8 111,054 l'I,9]) 12D.1lIJ 2ll.9 O.DD O.tnI O.tnI SO 10 SO 

-3[92 --31.6~-ii.DD----O.iXIJ-- o.tnI ---SO--- SO- ~---tO---211.9-----0.DD o.tnI --o.toJ----- SO- -- SO SO~--~ --~--

1l.81 JI.S 0.63 0.166 ~ 0.2Il4 SIl.1JJ SI,41I $16.204 2ll.8 .~, O.DD O.tnI'·' O.tnI·"··,,,·,IO"'·-+SO SO 
l2.S5 31.4 O.DD o.tnI O.tnI SO SO SO 2ll.1 O.DD o.tnI o.tnI SO SO SO 

-Jl."---l1.3 _-O.DD -~- -O.tnI -- O.tnI-SO--~- SO - - SO - - 2ll.6 --O.DDO.tnI-- O.tnI .. - SO SO SO 

3Ul JI.2 O.DD o.tnI O.tnI SO SO III 2ll.S O.DD o.tnI O.tnI III III SO 
JlJO JI.I O.DD o.tnI O.tnI III SO III 2ll.4 O.DD O.1ll! 0.1ll! III III SO 

-lCl6--3[-0 --o;oo--O.tnI-----O:toJ --'-~-IIl----IIl- --1Il--211:J--O:OO--O:tnI---O.toJ--- SO---IIl---IIl-'-: 

:n.62 1l.7 O.DD O.tnI o.tnI III III III 27.8 O.DD 0.1ll! O.1ll! III III III .'t 
31.11 1l.6 O.DD o.tnI 0.1ll! SO III III V.I 0.00 O.tnI O.tnI SO III III 

·---1O:19---- 1l:5 ~-·-O:OO~---- O.tnI --o.ooo~ ---~----IIl--- III --. -IO~ - -27.6~--0.DD --O.Ill!---O.tnI--- --Ill --1Il---IIl-

.. 31.l1l 1l.4 0.00 o.tnI o.tnI III III III V.S 0.00 O.tnI O.tnI III III III 
_~ l2.14 JI.6 O.DD o.tnI~_O,tnI ____ IIl ___ IIl __ IIl __ 28!_O.OO __ O:.tnI~_O"IDl_. __ IIl __ 1Il III 

l2.19 :n.6 0.00 O.tnI 0.1ll! SO III III 28.9 O.DD O.tnI O.tnI SO Jl--'lo 

. ( 

JI.;W JI.6 0.21 .0.122 0.148 S6.m $4,100 UO,8112 28.9 0.00 O.tnI O.tnI III SO SO 
l2.12 31.6 0.00' 0.1ll! 0.1ll! SO III .. III 28.9 0.00 o.tnI O.tnllIl III SO 

,'::( 
: . .." 

-JDS~-Jl.r-O.45- 0.1« 0.216 $10,574-$1,9]) ---SI8.504- ---~28.9 O.DD O:Ill!-O.1ll!1(i ---IIl-- -Ill -- - -- --,": 

~ ___________ J6Sl~_~~_!~·l4S ________________ ~ ____ ~ __ ~_~.JO..... _________ ~,I-

JJ.1l1 :n.0 O.DD O.tnI O.tnI III III III 28.3 0.00 o.tnI 0.1ll! III III III 
-"l:z."59- 32.ll -0.00 --O.tnI---O:iDJ---IIl---IIl- --~ 1Il----29:6 -0:00- O:tnI---O:OOO---1O --IIl--1Il 

32.61 l2.'. 0.00 O.tnI 0.1ll! III III III 1l.5 O.DD 0.1ll! 0.1ll! III III III 
32.35 32.6 0.25 8.122 0.148 ~ $4,l2D $2,620 $6,941) 1l.S 0.00 O.tnI 0.1ll! III SO III 

i" 

l
i,;,( 

___ -'H, 
"1 
~, 

l2.21--;i:1.2--0:OO -O.wi-O.tnI--IIl----IO-- -Ill 29.8--0.00-0:iDJ---O:tnI---IO-~IIl--1Il : ': 

32.42 32.3 0.00 O.tnI O.tnI III III SO 29.9 O.DD 0.1ll! O.tnI III III III ( 
:n.SS 32.J O.IS 0.111 0.318 m,QlS $11.691 $24.706 29.9 O.DD 0.1ll! O.tnI SO SO SO I; 

-32.44 ----32:4--0:00-0.iXIJ --0.1ll!~ -iIl----- "SO-- SO--ll.O-O.llr-b.Ill!-IJ:lIIl----SO~--~ SO ~ -jO~------'--'."I 

29.52 31.8 2.28 O.2llO 0.622 118.264 12D.2ll1 SlB,SSl 29.2 O.DD o.tnI O.tnI SO SO SO 
__ 31.00 __ :n_,8 __ 0,III ___ 0.188 ___ 0 . .lS2 _~S6!911_..!6!11S __ !!l,192 ____ 29:2 __ 0.DD~O.Ill! __ ~_ O.tnI ____ SO~ ___ SO _ 1Il _______ _ 

lUI :n.' 0.00 O.1ll! 0.1ll! SO SO . III 29.S 0.00 O.tnI O.tnI SO III SO 
1l.52 ~ 31.9 1.38 0.228 o.m 111.833 $12,lDD ~,IJ4 29.S D.DD 0.1ll! O.tnI III SO SO 

i1'K,lllJ---~- ~--~- S5049 -SSl,m-SlO1.122 ·----~~-~-.. -·---so-~ltr--~-jO-------

.l 

SI.914,690 ---------1120,119 -SII0,§48 -i2.JI,Il61-----~-- 1a-~--IO--jO 

I' .:1 

I. AWaised values of slnl:tilres (e,cluding land) per Hardin CWlty Appraisal DIstrict. 
2. IIq>tI!~ factors per Galil!Stoo ~ Olstrict.C«ps of Enqes for class I slnl:tores. 

-l.~Ya!ui ofsiioiiii. taltentS .stI.itfdafSOX of SlnEtiu-.Yiliie~--------- ------- ~ --- -
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HAII!IlH cwm II:ID Ifl. I 
coo.rrATlIJj IF EXl'ECfED R.1m IINWl: 
~ IIIIGI QUY HEAR ftlm 

,) 

" 

r 

Ie-
.-------------------.--loi, JIi:1Ilil1l . -]u1y17.-1989- Flliar;s:lIid :--JIIl-- ---- - -- - ,'I 

. . E.listinv~l_t!!W!5 5-Y~.nocxl_ __. _______ ~~~;~;L _~, _________ . _________ JiC 
, . 'I 

Appr.ised Sllb Flool Depth of lle!>th-Daoage fact... flood DaIage flood Ile!>tII of lle!>th-ilalagt facta' Flood ~ I ( 

" ' Value of Elewtim Elev.tim flooding . Elev.tim Flooding . . 
1",;------, - ---- ·aIOCk--llit--StrIitA<lfess--slru:iiiTe_____.-(fiif) --(1~t I5lllfiiO-stiiiCtiitciiitaits-Stnibl-e-CmtaltS- -·ToW---(feetlSl){fa.t)-SiIiEtii.-tIilt81ts-StnKDie -Ciiit8i~Totlr---"~ ----': 

I ---- ---------------------------------- Pi 
plnami Estates L:' 

- -. - --. -.- .---- .. ---"1". -. - --------ll.~--ln--O:lU-- -O.1U --O.2Sf-116;~-m.062--IlJ.SOl--- 27.11 -- 0.00-- -0.1m- -··0.1m - - --SO--- - - 10- ---10-
I llJ8 l1.3 0.52 0.155 0.250 16.464 l5.m 1lI.6l& 27.0 0.00 0.1m 0.1m 10 10 10 

,I a~uuLrn~~~~~~LOO~~ 10 10 10 
, '-----------·-----1- -1I:n--j1.3-0:00--o.1nJ ---0.1m--1O---~ ----111--27:1-0.00 ··--0-.1m--1l.1m-- -10' ----10---10 
,! I 1l.B7 :11.3 0.0 0.1« 0.216 17.>16 15.~ S1J,2S8 27J' 0.00 0.1m 8.1m -,., IOC-·""IIt~····IO· 

1 12.55 31.3 0.00 0.1m 0.000 10 10 10 27.5 . 0.00 0.000 "0.1111 '··· .. ·~I8'· .. ·'"'·>·'IO"·"-,..,18'·'·"·"., ".1 '-'- -----r--· --3l.99'---31:2--0.00-- -0.000-- -0:000 ---- -10-- -10---' 10----27.4 - 0.00' -- 0.1m-·---0.1m---~-1O - "--10'-' -10 -- ---- 'I 
, . 1 ll.90 l1.1 0.00 0.000 0.000 10 10 10 27.3 0.00 0.000 0.000 10 10" 10 .:. 

.:··r--., 
-----;}- ~:~--:~--~':·--~::-N::---:--:---:--~:~--~;:~;:~:~:-·~~: --,,-:-.-,. -: I':! 

J ll.62 :11.4 0.00 0.1m 0.000 10 10 10 'Ib.7 0.00 0.000 0.1m 10 10 10 "\ 
1 l1.11 1l.3 0.00 0.000 0.000 10 10 10 26.6 0.00 0.000 0.000 10 10 . $0 (' 

-. -'- -1---- 1l.1?--~j).2----0.00 0.1m -~-0.1m 10 10 10-- 'Ib.S"--o.oo-_-o.OOO---O:OOO-'.----1O 10 ---"10'--. ,--------,.,1 

"I lUJ 1l.1 0.00 0.000 0.1m 10 10 10 'Ib.4 0.00. 0.000 0.000 10 10 10 .' , . ( 
" 12.04 31.3 0.00 0.1m· 0.000 10 10 10 27.S 0.00-' 0.000 0.000 10 . 10 10 ' 
~"r----, ~'--ll:r-o:-lij~o,W!--O:lDf--iiJ---IO--IO-' --27J--Olo-'-O.iDJ--O:-ooo·--IO--ao---ao--·---", 
'), JJ.39 .- 1l.3 0.00 0.000 0.1m - 10 10 . 10 27.B 0.00 0.000 0.1m 10 10 10. :';:( 

:"--~----:- r-~~~--~H-{~---~::---}.~---I8;J~--~;i:--I12;~--~::--~::---:::-:::-~--:--:--:--;----!::! 
. ,;( 

Total 19 resi.eus 1l.2III"'.,JI=--___ _ 

. ,", CMtry Ibld Estates 
," I " -·-------·----1-

5 
5 -------,-

'" : .---_._--,--
7 
7 -.----.. 7 

7 

TolaJ~iliilCe5 

'U 
----ar---~--.---------

, <0 Grand II resl.eus 
CD Total 
VI 

1725.760 

SJ.934.6j() 

-----""--- -lilbis-------------" ----

147.622 . S35.1117 18l.S09 
-----~--------- --. 

10 10 _~IO'_____ _____ _ 

(( 
10 10 10 1::1 

- "-'10 '-'-'--10--' 10 --, -.-----, ... 
10 '. 10 ..... - to :"1, 

. . "I 
._12·.~_l'IL_~:.OO_ 0.000_0,000. ___ 10 _. __ .10 __ 10 __ 29.l ___ 0,OO _0.000 __ 0clm _._10 -ce,,;:- .~_ ... _, ,,:,:10~----___ ::i 

12.2l :11.6 0.00 0.000 0.1m 10 10 10 28.7 0.00 0.1m O.WI 10 '" . 10 I' , 
12.12 1l.7 0.00 0.000 0.1m 10 10 10 28.8 0.00 0.000 0.1m 10 10 10 ,~, 

_31,~_~l.ol_Jl,I5 __ 0,tU __ O.ll4~.l62 __ 1:4~191 ..J.~l5l ____ 28.B_ .. D:OO_P.,ooo ._0,000 __ 10 ___ .10 __ 10 _______ 1.: 
12.46 ll.8 0.00 0.1m 0.000 10 10 10 29.9 0.00 0.1m 0.000 10 10 10'," 

1l.07 :11.9 0.00 0.000 0.000 10 10 10 V.J 0.00 0.1m 0.000 
--12:$- l1.5----0.00 --- 0.1m '-0:000" '--10 --'10 .. --·--~--2B.5 ---O:OO----O.Im·-O:ooo 

12.61 12.0 0.00 0.000 0.000 10 10 10 29.3 0.00 0.000 0.000 

21.52 3U 1.88 0.258 0.564 116.~ $IB.395 S35.224 28.J 0.00 0.000 . 0.1m 10 10 10 
ll.llJ ll.4 0.40 0.111 o.~ 14.89l 1l.148 111.241 28.J 0.00 0.l1li 0.1m 10 10 10 . 

-~:3f--ll:5---0:00--0:1Q) -- 0:000 10 --10-- iO--28.f--lJ.OO---O.OOl-O~ooo---1O ---IlJ---IO-'---'--
1l.52 31.5 0.98 0.199 0.386 110.328 110.017 tal.345 28,4 0.00 0.000 0.l1li 10 10 10 '(. 

14O.2Ii-i3S;-951 --176;1&3 10--10 10 
,;;l 

- ------s8};814-S7f;811-I159;67t 10 10 III I:: 
_'I l 
!": 

- - ---

I. Appraised values of stroctures (excludinv land) per HardiJl CMty Appra!sal District. 
2. lle!>tb-daoago! factors per Galvestm Olstrlct. Corps of Engineers for Class I structures. 

:1 ... 
__ J ----- .-- - --l.Valueof sfiii:iiir. cmtetitiesti.atidir 5M ofSiiiEiUie-"lii:-- ----.-------- ... - .-,,-
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HlRDIN aum 11:10 Ill: f 

OlfUTAnlW If EXlECIBl R.~ IIHWI: 
tIXlIllWlIlUY HEM R.~ 

Joo~Iil-:-I&«iI--Julr'17.-j189--FlIiDli2Jotr'-JNj 

Existing toodltllllS Hear Flood 
Pr~ toodlUms Near Flood 
(~ llarsll Qtllr !JprOYetmtsl 

ljIpralsed Slolb " Flood ~th of ~~ FM:tor Flood DaIago Flood Depth of Depth-llalage FM:tor Flood DaIago 
l'alue of Elevatloo Elevatilll flooding Elevatloo FloodiIIg 

( 

----§, 

'C 

I' 

1:,( 

------jJOCf w 'Street Adhss Stndlw, (lIIer (feet) (feet ISlnf;en-Stm:tiie'cOOl8i~sfii.i:fi.;tcmi8ils-jotal-(f!ei'iSl)-(f~l)'-sfii.i:1iitciiitents 'SfilituiOtOO~row-" 
---- -- ---- ---- ---- -- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- --- ---- ----

Pineoolod Estates 
---r-~--J-- " 

, I 
ll.liO~-ll.r--o.oo---0.1XIJ-0:lXiI---IO--IO-~-jo---27.8-~0~oo-o:iiXl-O~lXI)--jo--IO--jo 

llJ8 1l.6 '0.00 0.000 0.000 10' 10 10 27.8 0.00 0.000 0.000 10 10 10 '" 
I ll.B1 ll,6 0.00 0.000 0.000 10 10 10 27.8 0.00 0.000 0.000 10 10 10 L. 

.~. --~----~f- -31-:-92--11.-6---0:iIJ~-0~iliI--'0.000 ~-IO--'IO--IO-~27~l-~O~iIJ-o.ooo--O-:-lXXj---IO-'---IO--1O :' 
. or' 1 ll.Bl ll.6 0.00 0.000 0.000 10 10 10 27.6 0.00 0.000 0.000 10 10 10 :': 

~. 

1 
~-'-~--"--1~ 

J 
J 
1 
I 
I 

I 
9 --,-

l2.SS ll.6 0.00 0.000 0.000 10 10, 10 27.5 0,00 0.000 0.000 10 10 SO " 
-Jl~'~:5-0:oo-~:000--0:000- ---10 --~IO'--IO--'27 .• -- 0.00--0:000-~0.000---10 '---IO---IO~'-----" 

lUll ll.. 0.00 0.000 0.000 SO 10 10 27.l 0.00 0.000 0.000 10 10 10 ". 
31JII ll.l 0.00 0.000 0.000 10 10 10 27.2 0.00 0.000 0.000 10 10 10 .' 

-3f.!i6--ll.20:00---0.OOO 0.000--' -10 -- 10 -10-- -27.1 --O.OO--O.OOO--O.ooo--I0~'--jo ---IO----·--~-., 
31.62 29.6 0.00 0.000 0.000 10 10 10 'I/J.7 0.00 0.000 0.000 10 10 10" ( 
31.11 29.5 0.00 0.000 0.000 10 10 10 211.6 0.00 0.000 0.000 10 10 10 ,,: 

-~JJ~79 --29J--O.oo--o.OOO-O.OOO - --10 -.-- -10 - 10 --2U-'O.00 --·0:000--0.000·---10---10---'10--·----" 
31.lD 2!U 0.00 0.000 0.000 10 10 10 2li.l 0.00 0.000 0.000 . 10 10 -10 ,,: ( 
32.01 ll.6 ,0.00 0.000 0.000 10 10 10 27.8 0.00 0.000 0.000 10 10 10 , , :: 

-l2]'--:IJT-O:oo--olDJ-O:ooo---IO'--IO--IO-' ~27.8 -0:00-'0:11»-0:000 --IO--jo ---10-- ---~" 
... ' , 9 31.J9 ll.6 0.00 0.000 0.000 in 10 10 27.8 0.00 0.000 0.000 - 10 10 10 i.: ( 

I),.': 7 32.12 ll.6 0.00 0.000 0.000 10 " , 10 27.8 0.00 0.000 0.000 10 10 10 ___ !.o 
~-lm~, -llJ-.-O:OO--o.OOO-:-'---O.OOO - -1O-~1O-.--"--~27.8 --O.OO-~O.OOO~O.OOO --10--IO------sIf ------9-

:., (-
I.) . 

IoU! I' residences tl,2IlI,911 10 10 10 10 10 10 

CWltry Ibld Estates 
I 

:.,:( 
I 
5 
5 

-~ ~~~-~'-,--

6 
6 

-----~-~. 

7 
1 

33.07 ll.2 0.00 0.000 0.000 10 10 10 27.1 0.00 0.000 0.000 10 10 10,; 
-l:z:S9-~lIf.l--O.OO--OlDJ--0:~--'IO---IO--IO--~.5--0.oo-·0:000·-0:000--IO---IO--IO--'--~,·· 

l2.67 31.4 0.00 0.000 0.000 10 10 10 29.l 0.00 0.000 0.000 10 10 10 :" 
l2.~ J1.4 0.00 0.000 0.000 10 10 10 29.l 0.00 0.000 0.000 10 10 10 ': 

-:\'i.2j--JJ.'--O:OO ---0.000 -'0.000'-- '--10 -'-10 --10 -:-~211:1-- o.OO'-~-0.000--- 0:000 ---'IO---IO----IO-----~ 
l2.42 ll.O 0.00 0.000 0.000 10 10 10 28.8 0.00 0.000 0.000 10 10 10 " 
31J5 31.0 0.00 0.000 0.000 10 10 10 28.8 0.00 0.000 0.000 10 10 10 

-l2.~--3lJ--o:00-o.000 --0:000 ---10 -10--'10'--'29.9-0.00--0.000 --0:000 -'10' ~IO--IO-'---'---
29.52 ll.7' 1.18 0.216 O.G! m,09O m,29S t2B,J7S "28.1 0.00 0.000 0.000 10 10' 10 
.n.00 ll.7 0.00 0.000 0.000 10 10 10 28.1 0.00 0.000' 0.000 10 10 10 
l2.Jl--1I.8-~O:OO --'0.000 ·-0.000-·---10 ---10--10--211:1 -- 0.00 ---0.000 -0:000 --10 ---~IO - ----'10 
1l.52 1l.8 0.28 0.122 O.l~ 16,Jl2 $l,911 tlO,I72 28.. 0.00 0.000 0.000 10 10 10 

,~--.-'--' --IoU! ---l2reSicliliies --~~-Sns:.7jjf---- -----.--~~~-~- -- - ---~S20,42I--tI8;126-~;547-·----~--- -- --10--10--10-'-

1) 

--~- -GiMil--lfr.sfdiias tl,9J4,6!a 
lotal 

'" 

- .. --- S20;421'--SI8,I26'--tJ8;547-- -·-·---~----'--IO----IO---IO~----- ,'" 

IIlIa 
- --- _._---.-. ------_._--*---

( 

I. ljIpraised val~ of stnItbres (excluding I;wod) per Hlrdin CMty ljIpralsal District. 
2. Depth-.lalage f~,. Gal~ District, Qrps of fIlglneers for Class I stm:bres. 

J !--.• -

l. Yalue'orSifocbricoot81tSestm~at5Ol OfSifucfure.:-'--~'--""- --.- .. - - -.1 



HARVIN COOllY IeIO I 
OWUIATl~ (f mCIl] Fl,._ ~ 

lllTLf PII£ I!iAND BAYOO JOO-YEAR flOOD 
._ .. ____ ... ___ JIi1 . ./I), 1W::OOt. _ Juiy12, 1m _ . ..file WBIOO.!Ii<! 

Elisting Cooditioos lOO-Year Flood 

_ Jlf! __ _ 
Prq>osed Caiditioos'IOO-Y'af flOOd' 

(Coolllarsil fillly IlPI'ov_ts and levee IlPI'ovelOOts A]",g C]eMOOS fillly) ------_. 
. Appraised Slab Flood ~th or ~th-lla.lage Factor F]ood !IaIa-~---- FlaXi-Ji.puIT~th-!lalar,e F"aetor--- F]ood oa.,ge I:,r " ' Value of Elevati", Ele,ati", Flooding ---- Ele,ali", Flooding 

'; ! ____ -.JI!lCL-.lfll.~lld Address Str\IC.~eLlfI!:LlsllJfeel ISIi (feet~lr!A!:tyrt.lm.t!l>J~_...J.b.:~!YrLcro.kot§_--.!2.~L (feet~Lj~lL-JltIll:BI!e Cooten!L2!rocture Cooteots Iota] 
--)1' 

3 
-----.1-

4 
5 

_____ 5._ 
5 
5 

" ____ .L 
5 
5 

. _____ ._5 
5 
5 

______ 5_ 
5 

29.3 O.!IlI O.!IlI SO 10 SO 29.3 O.!IlI O.!IlI SO SO SO :'~. ( 

----Zl.23 29 3 0 0L-QJoo....._ru.w __ IS,BI2.._I2L~_11!,1l7--<2,~O_7 _0,lOO __ 0.!!!l_IS,~32L~&:--_______ _ 
28.SS 29.3 0.75 0.177 0,318 111,422 112,955 m,m 29,3 0.75 0.177 0.318 114,422 112,955 m,m ,,, 
29.14 29.3 0.16 O.1Il 0.1l4 1'J,694 1l,978 $14,671 26.0 0.00 O.!IlI O.!IlI SO SO 10 

_22.26--.22.I-.-J).Il1--'1.00:L_D.lI:I! ____ SO ___ IIl._.SO. __ U,L_O,OO_O,OOl __ O,WL_IO __ .I!L __ .so ________ . __ . __ _ 
29.3 O.!IlI O.!IlI SO SO SO 26.0 O.!IlI O.!IlI SO SO SO 

30.70 29.3 0.00 O.!IlI O.!IlI 10 SO SO 26.0 0.00 O.!IlI O.!IlI SO SO SO 
-..29..!L-.11 .. L_.ML~OCXL_O.iXJ) ___ .. SO. ____ IQ ____ SO. __ 2§ •. L....J!ffi_O·OOO_O,®_--..-JO __ .. SO __ lO. 

28.32 29.3 0.98 0.199 0.386 $8,348 $8,096 116,4« 26.0 0.00 O.!IlI O.!IlI SO SO 10 
27.21 29.3 2.09 0.270 0.600 126,987 12'/,985 156,9/2 26.0 0.00 O.!IlI O.!IlI SO SO SO 

_2l,IZ_29L-.......l"1L-0.2ZL __ .Q.§1l_12J,94L 124,~_I46,JJO 26.0 __ Q •• Il1_.0.!IlI _J!,(OJ__.!iI_._. _10 ... __ 10 
28.78 29.3 0.52 O.ISS 0.250 $22,470 118,121 140,592 26.0 0.00 O.!IlI O.!IlI SO 10 io 
28.00 29.3 1.30 0.228 0.474 118,062 118,775 136,8.l7 26.0 0.00 O.!IlI O.!IlI SO SO SO 

_2B.QL . .....29,3_._0,49 __ 0·144 _ 0.21617,057 $5,293 112,351 . 26·0 0.00 O.!IlI O.!IlI SO $0 SO 
29.31 29.3 0.00 O.!IlI O.!IlI SO SO $0' -26.0 . 0.00 O.!IlI O.!IlI ill .. -iiI .. sO 
26.76 29.3 2.54 0.295 0.655 128,518 131,659 160,177 26.0 0.00 O.!IlI O.!IlI $0 SO $0 

_26$_...11..l_....2,JL_0JB5._0.O)J. _112,947 .. 122,)51. 1l2,0'l1 _. __ 26·0_.0.IXL O.!IlI __ ... O·I!l,l __ JIl _____ JIl__ _SQ. ____ _ 
5 1-', 

I , 5 
5 

_ . _____ .5. 
5 
5 

26.13 29.3 3.17 0.325 0.716 124,385 126,861 $51,245 26.0 0.00 O.!IlI O.!IlI $0 SO $0 
26.22 29.3 3.00 0.320 0.710 121,984 124,389 $46,313 26.0 0.00 O.!IlI O.!IlI $0 SO $0 

--.2l.74----'!'1.J--L56--.J1.2.4Q .. _.O.510._.$ll,m ... 112,041 ... 123,374 . __ 2Q.O .. _0.00 __ O.OOl. ___ O.!IlI _____ SO __ .10 _ SO _ 
26.78 29.3 2.52 0.295 0.655 $26,730 12'/,675 156,40S 26.0 0.00 O.!IlI O.!IlI SO - .. IiJ SO -- --
26.77 29.3 2.53 0.295 0.655 128,524 131,666 160,190 26.0 0.00 O.!IlI O.!IlI $0 SO $0 

' .. -----~- J.lL-..1U ___ 3J.L_J!..~ . __ Jl.1!6.._ .. m,J!41 __ I2I,8S§_.!!t,§?l. __ 2~JL_0.I!l_O.!lll_g,@ ___ SO. $0 10 
28.58 29.3 0.72 o.m 0.318 110,540 $9,468 120,009 26.0 0.00 - o.lXXi O.!IlI SO - --IiJ---IiJ--' 

-, , 

6 
6 

___ . __ IL 
12 
12 

_____ 12_ 

12 
12 

29.00 29.3 0.22 0.122 0.148 $6,693 $4,1160 110,753 26.0 0.00 O.!IlI O.!IlI SO $0 $0 
...l!!,", __ 22,.L_JU,L_JWL ___ 0,.1?4. _.110,3~L~_I8,g;I!_ ..J19,213 ____ 2§ . .Q._ .JUL _O,@_._ QJIXJ_. __ Io..._ 10_ .. _ .. $0. _ 

28.78 29.3 0.52 O.lSS 0.250 112,569 110,136 $22,705 26.0 0.00 O.!IlI O.!IlI SO SO $0 
27.41 29.3 1.89 0.258 0.564 121,749 123.m 1l5,522 26.0 0.00 O.!IlI O.!IlI 10 $0 SO 

-.JJ 57 29.3 . ML __ JtOOO ___ O.1XP __ JL __ $O_. __ IQ ___ J§J! __ ._jJ.I!l_.Q·I~L __ Q.I!XI ___ .JO __ .10 _____ $0_. ____ . ___ . __ _ 
29.16 29.3 0.14 O.lll o.m 1l,978 12,556 17,535 26.0 0.00 O.!IlI O.!IlI $0 10 10 
28.66 29.3 0.64 0.166 0.284 Ill,m 11O,01S 121,853 26.0 0.00 O.!IlI O.!IlI JIl SO $0 

_. ____ -12. ...1a.M_29,J __ O.~_.._a,I~L __ .0,2:i(J _j7,Q90 _ .$9,~I ._I13,89!_.)9.Q __ . ..Jl·!ll_9.!IlI . __ O.@_. __ jIJ __ SO 10 
13 
13 

_ . ____ .13 
13 
13 

___ . __ J3 
13 
16 

_23. 
23 

. ----i-- . ~ 
Q) 23 
-.J 25 

lotal 46 residences 13,276,320 

28.70 29.3 0.611 0.166 0.284 Ill,JOB $9,673 120,981 26.0 0.00 O.!IlI O.!IlI SO SO SO 
28.06 29.3 1.24 0.222 0.456 116,055 116,489 $32,544 26.0 0.00 O.!IlI O.!IlI SO 10 $0 

_2Z.~_......29..J_._l.zz.. __ Q"S2. _..o.~ __ J!6,075 .117,415 _.133,4~_. __ 26.0 _~OO . ...JJ.IlXJ_ J@ ____ SO_ JIl. . SO _ 
26.90 29.3 2.40 0.290 0.6« 127,048 130,033 $57,001 26.0 0.00 O.!IlI O.!IlI $0 - SO 10- -- --
26.67 29.3 2.63 0.300 0.666 121,867 124,272 $46,139 26.0 0.00 O.!IlI O.!IlI SO SO 10 

....28.61~...Jl,L_.-.O,W_ .. 0,166._0,284_IIO,m __ IB,75L_~I~,99! __ )6.L __ 0.00 __ Q.@ __ O·WL __ !il .. __ .SO. __ IO._._. ______ . __ 
29.27 29.3 O.ru 0.100 0.000 $9,699 13,880 113,579 26.0 0.00 O.!IlI O.!IlI 10 $0 SO 
28.52 29.3 0.78 o.m 0.318 $18,«] 116,571 $35,018 26.0 0.00 O.!IlI O.!IlI SO SO $0 

_2B,64 __ 2I!.L_ . ..Jl.IXl_.O.® .... 0,!IlI.__IO_ SO _____ 10 __ 21!.! _...9.Ii!_ O.@. __ J!·IlXJ._._JO.. !D.... __ .10. 
27.66 28.4 0.74 0.177 0.318 $6,661 $5,983 112,644 28.4 0.74 0.177 0.318 $6,661 $5,983 112,644 
27.74 28.4 0.66 0.166 0.284 $6,348 $5,430 m,m 28.4 0.66 0.166 0.284 $6,348 $5,430 m,m 

_.2B.MI __ 28.~..Jl.OO~ __ J1.(!Xl_. ___ J!L __ IO __ . __ .1O._2M .. _O·IXJ_..Jl'!OL_Q,!w __ ._.J!l __ ._JIl __ ~ ______ . _____ . __ 
28.87 28.4 0.00 O.!IlI O.!IlI SO SO SO 28.4 0.00 O.!IlI O.!IlI SO SO SO 
27.56 29.3 1.74 0.252 0.546 112,459 113,497 \25,956 29.3 1.74 0.252 0.546 $12,459 113,497 \25,956 

----- -- ------.- -- --- - "-----
$558,619 1552,1l8 $I,1l0,957 $45,701 140,190 $85,892 

Itltes _._._ ... ,,_ .... _______ ... __ . ________ . ___ . ___ ._. __ _ 
1. Appraised ,alues of structures (excluding land) per Hardin CaIlty Appraisal Oistrict. 
2. Depth-dotage factors per Galvestoo Oistrict, Clyps of Engineers for Class I structures. 
3. Value of structure c",tents estilated at 5IJ% of structure value. 

,:1 

el 

<' 

: l 



01/16/89 19:02:35 

**mm***************************m**m****:!** 
HfC2 RELEASE DATED NOV 76 UPDATED HAY 1984 
ERROR CORR - 01,02,03,04,05,06 
~)DIF!CATION - 50,51,52,53,54,55,56 
ml-pc-XT VERSION 

m**********************m*************m****** 

PAGE 

THIS RUN EXECUTED O!/16/:,!) 19:02:36 



APPENDIX 6 

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

AND BRIDGE IMPROVEMENTS 



01/l3/89 17:16:SO PAGE 

THIS RIJ-j EXECUTED 01/13/89 17:16:51 

************************************************** fEC2 RELEASE OATED NOV 76 UPDATED HAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - SO,51,52 ,53,54 ,55,56 
IBH-PC-XT VERSION 

*********************************************** 

FR 
Tl HARDIN cruffY welD NO. 1 FLOOD STUDY JOB HD-002 JAN 1989 JNH 
T2 l00-YEAR FLOOD WI CHIHP & tfW BRIDGES @ PH BLVD & BRN COHPUTER FILE DDBH30 
T3 COON HARSH GULL¥ & DIVERSION DITCH WI 3O'BW & 3:1 SS START @ LPIS lDO-YR WS 

Jl ICHECK INil NINV IDIR STRT HETRIC HVINS Q wsa FQ 

o. 8. o. o. .000000 .00 .0 O. 27.500 .000 

J2 NPR(f IPLOT PRFVS XSECY XSECH FN AlLOC IBH CHNIH !TRACE 

1.000 .000 -1.000 .000 .000 .000 .000 8.000 .000 .000 

J3 VARIABLE CODES FOR SUHKARY PRINTOUT 

38.000 43.000 23.000 24.000 1.000 2.000 3.000 10.000 11.000 12.000 

5.000 33.000 38.000 38.000 39.000 42.000 1.000 4.000 30.000 89.000 

90.000 25.000 26.000 16.000 17.000 IB.OOO .000 .000 .000 .000 

J5 LPflNT IU1SEC ********REQlISTEO SECTION IUtiERS******** 

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

NC .060 .060 .040 .100 .300 .000 .000 .000 .000 .000 
QT 7.000 180.000 230.000 420.000 560.000 790.000 960.000 1100.000 .000 .000 
Xl .000 8.000 1000.000 1028.000 .000 .000 .000 .000 .000 .000 
CI -1.000 16.900 .000 3.000 3.000 10.000 20.000 30.000 .000 .000 
GR 29.500 900.000 29.500 978.000 27.700 1000.000 18.700 1006.000 16.900 1022.000 
GR 27.900 1028.000 27.900 1055.000 27.900 1100.000 .000 .000 .000 .000 

Xl 780.000 8.000 1000.000 1028.000 780.000 780.000 7'«<).000 .000 .000 .000 
CI -1.000 .001 .000 3.000 3.000 10.000 20.000 30.000 .000 .000 
GR 30.200 900.000 30.200 978.000 2'a.400 1000.000 19.400 1006.000 17.600 1022.000 
GR 28.600 1028.000 28.600 1055.000 28.600 1100.000 .000 .000 .000 .000 



01/lJ/39 17:16:SO PAGE 2 

Xl 32SO.000 8.000 1000.000 1023.000 2470.000 2470.000 2470.000 .000 .000 .000 
GR 28.700 900.000 28.700 1000.000 23:)(1() 1007.000 22.700 1011.000 19.900 1013.000 
GR 20.000 1018.000 27.800 1023.000 27.&'00 1100.000 .000 .000 .000 .000 

Xl 4800.000 .000 .000 .000 15SO.OOO 1550.000 15SO.OOO .000 4.000 .000 

NC .120 .120 .040 .100 .300 .000 .000 .000 .000 .000 
Xl 131340.000 15.000 1475.000 1509.000 lSO.ooo lSO.000 ISO. COO .000 . COO .000 
GR 31.700 1000.000 31. 900 1100.000 31.800 1200.000 31.800 1300.000 31.600 1400.000 
GR 30.400 1475. COO 24.800 1485.000 23.600 1495.000 24.400 1505.000 30.')(1() 1509.000 
GR 31.400 1600.000 31.800 1700.000 32.300 1800.000 32.200 1900.000 32.300 2000.000 

NC .015 .015 . DIS .300 .500 .000 .000 .000 .000 .000 
Xl 131341.000 .000 .000 .000 1.000 1.000 1.000 .000 .000 .000 

sa 1.2SO 1.500 2.500 200.000 30.000 1.500 368.000 2.000 21.350 21.390 
Xl 131379.000 .000 .000 .000 38.000 313.000 38.000 .000 .000 .000 
X2 .000 . COO 1.000 29.600 31.600 .000 .000 . COO .000 .000 

He .120 .120 .040 .300 .500 .000 .000 .000 .000 .000 
Xl 13&:;'0. 000 .000 .000 .000 1.000 1.000 1.000 .000 .000 .000 

He .120 .120 .040 .100 .300 .000 .000 .000 .000 .000 
Xl 14930.000 44.000 1587.000 1611.COO 1040.000 1100.000 IOSO.ooo .000 . COO . COO 
CI -1.000 .000 .000 3.000 3.000 10.000 20.000 30.000 .000 .000 
GR 31.600 1000. COO 31.400 10SO.OOO 31. 500 1100.000 31.900 1150.000 32.400 1165.000 
GR 31.700 1200.000 31.700 1220.1)JJ 31.000 1255.000 31.200 1264.000 31.000 1273.000 
GR 30.800 1278.000 28.700 1285.000 28.300 1288.000 28.500 1290.000 30.500 1295.000 
GR 31.000 1300.000 30.700 1345.000 29.600 1430.000 30.500 1490. COO 29.400 1520.000 
GR 29.500 1548.000 28.700 1569.000 29.600 1582.000 28.800 1587.000 25.700 1597.000 
GR 29.500 1600.000 25.100 1603.000 25.600 1607.000 27.700 1611.000 29.600 1620.000 
GR 28.800 1633.000 30.300 16313.000 31.800 1644.000 2'~ .500 1651.000 29.700 1700.000 
GR 29.700 17SO.OOO 29.800 1766.000 29.400 1770.000 30.600 1774.000 31.300 1800.000 
GR 31.900 19OO.COO 32.500 1950.000 32.700 2000. COO 33.000 2OSO.000 .000 .000 

Xl 16010.000 16.000 1501. COO 1523.000 1020.000 1100.000 1000. COO .000 .000 . COO 
GR 30.800 lCOO.COO 30.400 1100.000 29.800 1200.000 2'UOO 1300.000 28.900 1400. COO 
GR 29.100 1472.000 33.100 1481.000 29.400 1491.000 28.800 1501.000 24.100 1506.000 
GR 24.700 1519.000 28.000 1523. COO 30.500 16OO.COO 31.700 17OO.COO 32.600 1800.000 
GR 34.600 1845.000 .000 .000 . COO .000 .000 .000 .000 .000 

OC .120 .120 .040 .100 .300 .000 .000 .000 .000 .000 
QT 7.000 150.000 190.000 340.1)JJ 4SO.000 630.000 760.000 870.000 .000 .000 
Xl 17930.000 22.000 1205.000 1230.000 2060.000 1800.000 1920.000 .000 .000 .000 
GR 32.100 705.000 31.700 800.000 31.200 900.000 30.900 1000. COO 29.800 1100.000 
GR 29.500 1200.000 29.200 1205. COO 24.900 1211.000 25.500 1220.000 28.900 1230.000 
GR 29.900 1300.000 30.600 1400.000 30.100 1500.000 30.200 1600.000 29.700 1700. COO 
GR 2'UOO 1800.000 31.100 1900.000 31.400 2000.000 32.100 2100.000 32.100 2200.000 
GR 31.600 2300.000 32.100 2400.000 .000 .000 .000 .000 .000 .000 
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XI 1953O.OCKJ 31.OCKJ 1200.OCKJ 1316.OCKJ 142O.00J 1660.00J 1600.000 .000 .000 .OOJ 
GR 30.700 looo.OCKJ 30.600 IOSO.OOJ 30.500 llOO.OOJ 31.00J 115O.OCKJ 30.700 12OO.00J 
GR 30.500 1220.000 31.300 1264.OCKJ 31.600 1280.OCKJ 31.000 12SS.00J 29.900 1289.00J 
GR 27.400 1295.00J 26.300 1296.000 26.100 13OO.OCKJ 26.400 1304.OCKJ 27.600 1305.000 
GR 28.400 1309.OCKJ 31.400 1316.00J 31.600 1323.000 31.500 1328.00J 32.000 1331.00J 
GR 31.700 1334.000 30.300 1338.OCKJ 30.100 1342.00J 30.000 1360.00J 30.700 1416.000 
GR 3O.OCKJ 142O.00J 31.200 1427.00J 32.200 14SS.OCKJ 31.OCKJ 15OO.OCKJ 31.600 ISSO.OCKJ 
GR 31.200 16OO.00J .OOJ .OCKJ .OCKJ .OCKJ .OCKJ .[00 .000 .[00 

XI 1985SJxx) .[00 .OCKJ .000 325.OCKJ 325.OCKJ 325.[00 .OOJ .000 .OOJ 

NC .015 .015 .015 .300 .500 .OOJ .OCKJ .OOJ .000 .OOJ 
XI 19856.OCKJ .OOJ .OOJ .000 I.OCKJ I.OCKJ I.OCKJ .OCKJ .OOJ .OCKJ 

sa 1.250 1.500 2.500 200.000 30.000 1.500 233.00J 2.00J 23.780 23.7'i'O 
XI 19894.000 .OCKJ .000 .OCKJ 38.OCKJ 38.00J 38.000 .OCKJ .000 .000 
X2 .000 .000 1.00J 2'J.600 31.600 .OOJ .OOJ .OCKJ .OOJ .OCKJ 

NC .120 .120 .040 .300 .500 .OOJ .OCKJ .OCKJ .OCKJ .OOJ 
Xl 19895.000 .OOJ .OOJ .OCKJ 1.00J 1.000 1.000 .000 .000 .OCKJ 

NC .120 .120 .040 .100 .300 .000 .000 .OCKJ .OOJ .OCKJ 
OT 7.00J 110.000 140.000 25O.OCKJ 340.000 470.00J S60.00J 630.OCKJ .000 .OOJ 
XI 21660.OCKJ 9.000 1784.000 1821.000 2000.000 1400.000 1765.000 .OCKJ .OCKJ .OOJ 
CI -I.OCKJ -I.OCKJ .OCKJ 3.00J 3.00J 1O.OCKJ 2O.OCKJ 3O.OCKJ .000 .OCKJ 
GR 30.100 15OO.OCKJ 32.200 16OO.OCKJ 29.600 1700.OCKJ 29.500 1784.OCKJ 28.700 lEOJ.OCKJ 
GR 29.700 182l.OCKJ 21.700 1900.000 30.100 2OOO.OCKJ 30.500 2100.000 .OCKJ .OCKJ 

Xl 21B60.OCKJ 14.OCKJ 1792.000 1809.[00 200.000 200.000 200.000 .OCKJ .000 .000 
X3 lD.OOJ .000 .000 .000 .000 .000 .000 32.300 32.300 .000 
GR 30.100 lSOO.OOJ 32.200 1600.00J 21.600 1700.000 29.500 1784.000 28.700 1792.000 
GR 28.700 1797.000 28.700 1798.000 2'0.700 1003.000 28.700 1804.000 28.700 1809.000 
GR 29.700 1821.000 29.700 1900.000 30.100 2000.000 30.500 2100.000 .000 .000 

NC .01S .015 .0l5 .300 .500 .000 .000 .OOJ .000 .000 
Xl 21861.000 .000 .000 .000 1.000 1.000 1.000 .000 .000 .OOJ 
Cl -1.000 .000 .000 3.000 3.000 .0lD .0lD .0lD .000 .000 
BT 22.00J 1500.000 32.300 32.800 1500.000 32.800 30.100 1600.000 33.000 32.200 
Bf !7oo.OCKJ 33.200 21.600 17B4.OCKJ 33.200 29.500 17'12.000 33.300 2'd.700 1792.00J 
Bf 33.300 32.700 1797.000 33.300 32.700 1797.OCKJ 33.300 28.700 1793.OCKJ 33.300 
BT 28.700 1798.000 33.300 32.700 1:303.000 33.300 32.700 1:303.000 33.300 28.700 
BT 1804.00J 33.300 28.700 1804.OCKJ 33.300 32.700 1809.000 33.300 32.700 1809.000 
ST 33.300 28.700 1821.000 33.300 29.700 1900.000 33.100 29.700 2000.000 32.:300 
BT 30.100 2100.000 32.800 30.500 2100.000 32.800 32.800 .000 .000 .000 

Xl 21941.000 .000 .000 .000 :30.000 80.000 130.000 .OCKJ .000 .000 
X2 .000 :000 .000 .000 .000 .000 1.000 .000 .OCKJ .000 
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NC .l2D .120 .050 .300 .500 .000 .000 .000 .000 .000 
Xl 21942.000 .000 .000 .000 1.000 1.000 1.000 .000 .000 .000 
X3 10.000 .000 .000 .000 .000 .000 .000 32.800 32.800 .000 

Xl 22142.000 9.000 1784.000 1821.000 200.000 200.000 200.000 .000 .000 .000 
GR 30.100 1500.000 32.200 1600.000 29.600 1700.000 29.500 1784.000 28.700 1800.000 
GR 29.700 1:321.000 2'1.700 1'100.000 30.100 2000.000 30.500 2100.000 .000 .000 
EJ .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 
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************************************************** 
HEC2 RELEASE DATED NOV 76 UPDATED MAY 19B4 
ERROR CORR - 01,02,03,04,05,06 
mDIFlCATION - 50,51,52,53,54,55,56 
iBM-PC-XT VERSION 

************************************************** 

Tl HARDIN COUNTY welD ~). 1 FLOOD STUDY JOO HD-Q02 JAN I'm JNH 
T2 50-YEAR FLOOD WI CHIMP & NEW BRIDGES @ PII BLVD & BRN COMPUTER FILE DDBW30 
T3 Cl.lON MARSH GllLY & DIVERSION DITCH WI 3O'BW & 3:1 SS START @ LPIB 5O-YR WS 

Jl ICHECK INQ NINV IDIR smT METRIC HVINS Q 

O. 7. O. O. .000000 .00 .0 O. 

J2 NPRlIF IPLOT PRFVS XSECV XSECH FN ALLDe IBW 

2.000 .000 -1.000 .000 .000 .000 .000 3.OC,(J 

PAGE S 

THIS RUN EXECUTED 01/13/89 17:18:53 

WSEL FQ 

26.600 .000 

CHNIH !TRACE 

.000 .000 
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************************************************** 
ffC2 RELEASE DATED NOV 76 UPDATED HAY 19M 
ERROR CORR - 01,02,03,04,05,06 
ItODIFlCATION - 50,51,52,53,54,55,56 
IBH-PC-XT VERSIC+l 

************************************************** 

Tl HARDIN COOHTY !tID NO. 1 FLOOD STUDY JOB HD-0Q2 JAN 198'1 JNH 
T2 25-YEAR FLOOD WI CHIMP & tfW BRIDGES @ PW BLVD & BRN COMPUTER FILE DDBW3f) 
T3 COON HARSH GIllY & DIVERSION DITCH WI 3f)'BW & 3:1 S5 START @ LPIB 25-YR WS 

Jl IClfCK INO NINV IDIR STRT METRIC HVINS Q 

O. 6. O. O. . OOOO!JO .00 .0 O . 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC JBW 

3.000 .000 -1.000 .000 .000 .000 .000 8.000 

PASE 6 

THIS RW EXECUTED 01/13/i!} 17:19:20 

WSEL FQ 

25.500 .000 

CHNIH ITRACE 

.000 .000 
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THIS RUN EXECUTED 01/13/8'1 17:2li:14 

***:rn*******:rn:rn***:rnntm:rn**:rn*********** 
HEC2 RELEASE DATED NOV 76 UPDATED HAY 1984 
ERROR CORR - 01,02,03,04,05,00 
MODIFICATION - 50,51,52,53,54,55,56 
IBH-PC-XT VERSION 

******************************:rn:rn************** 

NOTE- ASTERISK (*) AT LEFT IJF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

MARSH GttU .. DIVERSION 

SUHHARY PRINTOUT 

SECNO Q XLBEL RBEL CWSEL CRUiS EG HV HL OLOSS 10K*S K*CHSl SECNO 

.000 1100.00 2'1.50 27.'10 27.50 .00 27.54 .04 .00 .00 1.60 .00 .00 
.000 960.00 rl.50 27.90 26.60 .00 26.64 .04 .00 .00 1.76 .00 .00 
.000 7'10.00 2'J .50 27.90 25.50 .00 25.54 .04 .00 .00 1.93 .00 .00 
.000 560.00 2'1.50 27.90 24.00 .00 24.04 .04 .00 .00 2.08 .00 .00 

700.000 1100.00 3O.2li 22.60 27.63 .00 27.69 .05 .14 .00 2.02 :lV 700.00 
700.000 960.00 3O.2li 28.60 26.75 .00 26.00 .05 .15 .00 2.23 .90 780.00 
780.000 790.00 3O.2li 28.60 25.67 .00 25.72 .05 .17 .00 2.51 :lV 780.00 
780.000 560.00 30.20 28.60 24.18 .00 24.23 .05 .19 .00 2.81 .90 700.00 

3250.000 1100.00 28.70 27.80 28.28 .00 28.37 .OB .67 .01 3.87 .90 3250.00 
3250.000 960.00 28.70 27.80 27.49 .00 27.57 .09 .76 .01 4.53 .90 3250.00 
3250.000 790.00 23.70 27.80 26.51 .00 26.59 .09 .87 .01 5.24 :lV 3250.00 
3250.000 560.00 28.70 27.80 25.15 .00 25.23 .03 1.00 I .01 6.27 .90 3250.00 

4l.Ul.000 1100.00 32.70 3UO 28:),.3 .00 29.09 .11 .72 .01 5.64 .90 4000.00 
4000.000 960.00 32.70 31.80 28.29 .00 28.40 .11 c!') 

.Oc .01 6.22 .90 4000.00 
4000.000 790.00 32.70 3l.O1] 27.43 .00 27.53 .11 .93 .01 6.9'6 :lV 4000.00 
4800.000 560.00 32.70 31.80 26.23 .00 26.33 .lD 1.09 .00 7.91 .90 4000.00 

13840.000 1100.00 30.82 31.05 29.07 .00 29.18 .11 .09 .00 5.31 .90 13840.00 
13840.000 960.00 30.82 31.05 28.38 .00 28.49 .11 .09 .00 6.39 .90 13840.00 
13B40.ooo 790.00 30.82 31.05 27.53 .00 27.64 .11 .11 .00 7.14 :lV 13840.00 
13840.000 560.00 30.82 31.05 26.35 .00 26.45 .10 .12 .00 8.03 .90 13840.00 

13841.000 1100.00 30.82 31.05 29.07 .00 29.18 .11 .00 .00 .81 .90 13841.00 
13841.000 960.00 30 '!') .Oc 31.05 28.38 .00 28.49 .11 .00 .00 .89 .90 13841.00 
13841.000 790.00 30.82 31.05 27.53 .00 27.64 .11 .00 .00 1.00 .90 13841.00 
13841.000 560.00 30.82 31.05 26.35 .00 26.45 .10 .00 .00 1.12 .90 13841.00 

138n.000 1100.00 30.82 31.05 2'1.07 .00 2'1.19 .11 .01 .00 07 
.I)J .90 13879.00 

13879.000 960.00 3O.S'2 31.05 28.39 .00 28.50 .11 .01 .00 .91 .90 13879.00 
13879. tJOO 7'10.00 30.82 31.05 27.54 .00 27.65 .11 .01 .00 1.02 :lV 13879.00 
13879.000 560.00 30 no .0< 31.05 26.36 .00 26.46 .10 .01 .00 1.15 .90 13879.00 
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SEeNO Q XLBEL REEL CWSEL CRIWS EG H'I fl OLOSS lOK*S KtCHSL SECNO 

13b."lO.000 1100.00 30.32 31.05 29.07 .00 2'J .1'1 .11 .00 .00 5.87 .')0 13880.00 
13880.000 960.00 30.82 31.05 28.39 .00 28.50 .11 .00 .00 6.46 .90 13880.00 
13&10 .000 790.00 30.32 31.05 27.54 .00 27.65 .11 .00 .00 7.23 .90 13880.00 
13880.000 560.00 30.32 31.05 26.36 .00 26.46 .lO .00 .00 8.l6 .90 13880.00 

W30.000 lloo.OO 28.94 31.41 29.66 .00 f'1.77 .l1 ~c, 
• J<) .00 5.l8 .40 14930.00 

14930.000 960.00 28.94 31.41 2'J .03 .00 2'J .l4 .10 .W .00 5.67 .40 14930.00 
14930.000 7')O.oo f'a.94 31.41 28.25 .00 213.34 .l0 .69 .00 6.06 .40 14930.00 
14930.000 560.oo 28.94 31.41 27.l3 .OO 27.21 .08 .75 .00 6.32 .40 14930.oo 

16010.000 11oo.00 2'J .97 28.77 3O.l8 .00 30.27 .08 .50 .OO 4.15 .40 1601O.oo 
16010.000 960.00 2'J.97 28.77 29.61 .00 29.70 .09 .56 .OO 4.83 .40 1601O.oo 
160lD.Ooo 7')0.00 f'U7 28.77 28.87 .00 28.96 .0') .62 .00 5.37 .40 16010.00 
16010.000 560.00 f'r97 28.77 27.77 .00 27.84 .07 .63 .00 5.45 .40 16010.oo 

li"mOOO 870.oo f'.l.SS 2'1.20 30.83 .00 30.88 .05 .61 .OO 2.32 .40 17')30.oo 
17930.000 It,Q.OO 29.55 29.20 30.36 .00 30.41 .05 .71 .OO 2.74 .40 17930.oo 
17930.000 630.00 2'J.55 2'J.20 f').71 .00 f'l.76 .05 .80 .00 3.17 .40 17930.oo 
17930.000 450.00 2'J.55 29.20 28.63 .00 28.67 .05 .83 .00 3.32 .40 17930.00 

19530.000 870.00 31.23 31.16 31.27 .00 31.33 .06 .45 .01 3.42 .40 1%30.00 
19530.000 760.00 31.23 31.16 30.85 .00 30.91 .06 .49 .00 3.52 .40 19530.00 
1'1530.000 63O.oo 31.23 31.16 30.24 .00 30.30 .06 .53 .00 3.51 .40 19530.00 
19530.000 45o.oo 31.23 31.16 29.l7 .00 29.22 .05 .55 .00 3.53 .40 19530.00 

19855.000 B70.00 31.24 31.23 31.33 .00 31.44 .06 .11 .00 3.36 .40 19855.00 
19855.000 760.00 31.24 31.23 30.% .00 31.02 .06 .l1 .00 3.50 .40 19855.00 
19855.000 630.00 31.24 31.23 30.36 .00 30.41 .06 .11 .00 3.55 .40 19855.00 
19855.000 450.00 31.24 31.23 29.2't .00 2'J.34 .05 .12 .00 3.58 .40 19855.00 

19856.000 870.00 31.24 31.23 31.40 .00 31.44 .04 .00 .01 .36 .40 1'1856.00 
19856.000 760.00 31.24 31.23 30.97 .00 31.03 .05 .00 .00 .45 .40 19856.00 
19856.000 630.00 31.24 31.23 30.36 .00 30.41 .06 .00 .00 .49 .40 19856.00 
19856.000 450.00 31.24 31.23 2'J.2't .00 2'J.34 .05 .00 .00 .50 .40 19856.00 

1%94.000 870.oo 31.24 31.24 31.68 .00 31.71 .03 .27 .00 .26 .40 1%94.00 
1%'94.000 760.00 31.24 31.24 31.18 .00 31.22 .04 .19 .00 .36 .40 1%94.00 
1913'14.000 630.00 31.24 31.24 30.47 .00 30.53 .05 .l1 .oo .46 .40 1%94.00 
1%94.000 450.00 31.24 31.24 29.2'J .00 2'J.34 .05 .00 .00 .51 .40 1%94.00 

19895.000 87O.oo 31.24 31.24 31.67 .00 31.72 .OS .00 .01 2.59 .40 1913'15.00 
19895.000 760.00 31.24 31.24 31.17 .00 31.23 .OS .00 .01 3.01 .40 1%95.00 
1%95.000 630.00 31.24 31.24 30.47 .00 30.53 .05 .00 .00 3.32 .40 1%95.00 
1%95.000 450.00 31.24 31.24 29.29 .00 29.34 .OS .00 .00 3.W .40 1%95.oo 

21660.000 630.00 2'J.50 29.70 32.23 .00 32.24 .01 .52 .00 3.73 va 21660.00 
21660.000 560.00 2't.5O 2'J .70 31.85 .00 31.87 .02 .M .00 5.09 2.78 21660.00 
21660.000 470.00 29.50 2'J.7O 31.33 .00 31.35 .03 .32 .00 8.39 2.78 21660.00 
21660.000 340.00 29.50 2'J.7O 30.52 3O.l3 30.60 .09 1.25 .01 34.36 2.78 21660.00 
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SECNO Q XLBEL RBEL CWSEL CRIWS EG flY HI.. (tOSS 1Of:*S K*CHSl SECNO 

21860.000 630.00 29.50 29.43 32.09 .00 32.55 .46 .18 .13 43.48 .00 21860.00 
21860.000 560.00 29.50 29.43 31.78 .00 32.23 .44 .23 .13 47.42 .00 21860.00 
21860.000 470.00 29.50 29.43 31.42 .00 31.82 .40 .35 .11 51.30 .00 21860.00 
21860.000 340.00 29.50 29.43 31.13 .00 31.39 .27 .74 .05 39.55 .00 21860.00 

* 21861.000 630.00 28.70 28.70 33.30 33.30 33.46 .16 .00 .09 22.02 .00 21861.00 

* 21861.000 560.00 28.70 28.70 33.31 33.31 33.43 .12 .00 .10 16.64 .00 21861.00 
* 21861.000 470.00 28.70 28.70 31.81 31.81 33.39 1.57 .01 .59 66.79 .00 21861.00 
* 21861.000 340.00 28.70 28.70 31.20 31.20 32.48 1.28 .00 .50 62.13 .00 21861.00 

21941. 000 630.00 28.70 28.70 33.53 .00 33.58 .OS .08 .03 6.23 .00 21941.00 
21941.000 560.00 28.70 28.70 33.48 .00 33.53 .OS .08 .02 6.30 .00 21941.00 
21941.000 470.00 28.70 28.70 33.37 .00 33.83 .01 .02 .47 .36 .00 21941.00 
21941.000 340.00 28.70 28.70 32.37 31.20 32.96 .59 .28 .21 22.84 .00 21941. 00 

21942.000 630.00 28.70 28.70 33.59 .00 33.59 .00 .00 .01 1.04 .00 21942.00 
21942.000 560.00 28.70 28.70 33.54 .00 33.54 .00 .00 .01 .86 .00 21942.00 
21942.000 470.00 28.70 28.70 33.83 .00 33.83 .00 .00 .00 .45 .00 21942.00 
21942.000 340.00 28.70 28.70 32.62 .00 33.02 .40 .00 .06 47.41 .00 21942.00 

22142.000 630.00 29.50 29.70 33.61 .00 33.61 .00 .02 .00 .93 .00 22142.00 
22142.000 560.00 29.50 29.70 33.56 .00 33.56 .00 .02 .00 .77 .00 22142.00 
22142.000 470.00 29.50 29.70 33.89 .00 33.89 .00 .01 .00 .40 .00 22142.00 
22142.000 340.00 29.50 29.70 33.17 .00 33.17 .00 .03 .12 .42 .00 22142.00 
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t~RSH GULLY • DIVERSION 

SUMMARY PRINTOUT 

SECHO XLCH EU1IN CWSEL TOPWID BW VEXR VEXT AREA VCH mil K*XNCH K*XNR 

.fXKl .00 16.90 27.SO 93.60 30.00 .00 .00 655.00 1.63 60.00 40.00 60.00 

.fXKl .00 16.90 26.60 BS.20 30.00 .00 .00 S73.27 1.67 60.00 40.00 60.00 
.000 .00 16.90 2S.SO 31.60 30.00 .00 .00 47'1.BS 1.65 60.00 40.00 60.00 
.000 .00 16.90 24.00 72.60 30.00 .00 .00 364.23 1.54 60.00 40.00 60.00 

7OO.fXKl 700.00 17.60 27.63 90.14 30.00 14.69 14.69 602.06 1.33 60.00 40.00 60.00 
7OO.fXKl 700.00 17.60 26.75 84.84 30.00 14.69 14.69 524.36 1.33 60.00 40.00 60.00 
700.000 700.00 17.60 2S.67 78.34 30.00 14.69 14.69 436.38 1.31 60.00 40.00 60.00 
700.000 730.00 17.60 24.13 69.42 30.00 14.69 14.69 326.59 1.71 60.00 40.00 60.00 

32SO.OOO 2470.00 19.32 23.28 l2'a.BS 30.00 39.53 54.22 492.11 2.33 60.00 40.00 60.00 
32SO.OOO 2470.00 19.32 27.49 7S.97 . 30.00 39.S3 54.22 405.97 2.36 60.00 40.00 60.00 
32SO.OOO 247fl.00 19.82 26.51 7fl.1O 30.00 39.53 54.22 334.49 2.36 60.00 40.00 60.00 
32SO.OOO 2470.00 19.32 25.15 61.98 30.00 39.53 54.22 245.10 2.23 60.00 40.00 60.00 

4300.000 15SO.00 21.22 23.93 76.S9 30.00 27.04 81.26 413.79 2.66 60.00 40.00 60.00 
4300.000 15SO.OO 21.22 23.29 72.41 30.00 27.04 81.26 361. 92 2.65 60.00 40.00 60.00 
4800.000 15SO.OO 21.22 27.43 67.24 30.00 27.04 81.26 301.74 2.62 60.00 40.00 60.00 
4300.000 ISSO.00 21.22 26.23 60.07 30.00 27.04 81.26 225.70 2.48 60.00 40.00 60.00 

13B40.ooo lSO.oo 21.35 29.07 76.24 30.00 2.66 33.92 409.43 2.69 120.00 40.00 120.00 
13840.000 lSO.00 21.35 23.38 72.12 30.00 2.66 33.92 358.47 2.63 120.00 40.00 120.00 
13840.000 lSO.00 21.35 27.53 67.02 30.00 2.66 33.92 299.33 2.64 120.00 40.00 120.00 
13840.000 lSO.oo 21.35 26.3S S9.95 30.00 2.66 33.92 224.49 2.49 120.00 40.00 120.00 

13841.000 1.00 21.35 29.07 76.23 30.00 .01 33.94 409 .ffJ 2.63 IS.oo 15.00 15.00 
13841.fXKl 1.00 21.35 23.38 72.16 30.00 .01 83.94 358.90 2.67 IS.00 IS.00 IS.00 
13841.fXKl 1.00 21.35 27.53 67.06 30.00 .01 33.94 7!i.7S 2.64 IS.oo IS.oo IS.oo 
13841.000 1.00 21.35 26.35 59.99 30.00 .01 33.94 224.36 2.49 15.00 15.00 IS.00 

13879.fXKl 38.00 21.39 29.07 76.12 30.00 .52 84.46 407.84 2.70 IS.oo IS.oo IS.oo 
13879.000 38.00 21.39 23.39 72.00 30.00 .52 84.46 356.98 2.69 IS.00 15.00 15.00 
13879 .fXKl 38.00 21.39 27.54 66.90 30.00 .52 84.46 297.98 2.65 15.00 15.00 15.00 
13879.fXKl 38.00 21.39 26.36 59.33 30.00 .52 B4.46 223.26 2.51 15.00 15.00 15.00 

13830.fXKl 1.00 21.39 29.07 76.11 30.00 .01 84.47 407.73 2.7fl 120.00 40.00 120.00 
13880.000 1.00 21.39 23.39 71.99 30.00 .01 84.47 356.92 2.69 120.00 40.00 120.00 
13830.000 1.00 21.39 27.54 66.90 30.00 .01 84.47 297.93 2.65 120.00 40.00 120.00 
13830.000 1.00 21.39 26.36 59.82 30.00 .01 84.47 223.21 2.51 120.00 40.00 120.00 

14930.000 1050.00 2l.31 29.66 187.87 30.00 13.49 97.96 446.12 2.61 120.00 40.00 120.00 
14930.000 1050.00 21.81 29.03 32.91 30.00 13.49 97.96 376.91 2.57 120.00 40.00 120.00 
l4930.000 1050.00 21.81 23.25 63.62 30.00 13.49 97.96 317.41 2.49 120.00 40.00 120.00 
14930.000 1050.00 21.81 27.13 61.91 30.00 13.49 97.96 244.41 2.29 120.00 40.00 120.00 



01/13/89 17:16:50 PAGE 12 

SECNO XLCH ELMIN CWSEL TOPWID BW VEXR VEXT AREA VCH K*Xtt. K*XNCH K*XNR 

16010.000 1000.00 22.24 30.18 454.36 30.00 12.13 110.09 746.18 2.40 120.00 40.00 120.00 
16010.000 1000.00 22.24 29.61 343.70 30.00 12.13 110.09 517.84 2.44 120.00 40.00 120.00 
16010.000 1000.00 22.24 28.87 72.70 30.00 12.13 110.09 330.90 2.39 120.00 40.00 120.00 
16010.000 1080.00 22.24 27.77 63.18 30.00 12.13 110.09 257.62 2.17 120.00 40.00 120.00 

17930.000 1920.00 23.01 30.83 876.82 30.00 18.38 128.47 1058.19 1.84 120.00 40.00 120.00 
17930.000 1920.00 23.01 30.36 722.53 30.00 18.38 128.47 673.43 1.89 120.00 40.00 120.00 
11930.000 1920.00 23.01 29.71 272.04 30.00 18.38 128.47 361.05 1.B7 120.00 40.00 120.00 
17930.000 1920.00 23.01 28.63 63.71 30.00 18.38 128.47 263.21 1.71 120.00 40.00 120.00 

19530.000 1600.00 23.65 31.27 469.07 30.00 16.49 144.95 636.59 2.06 120.00 40.00 120.00 
19530.000 1600.00 23.65 30.85 360.55 30.00 16.49 144.95 462.03 2.01 120.00 40.00 120.00 
19530.000 1600.00 23.65 30.24 112.44 30.00 16.49 144.95 334.42 1.92 120.00 40.00 120.00 
19530.000 1600.00 23.65 29.17 63.15 30.00 16.49 144.95 257.31 1.75 120.00 40.00 120.00 

19855.000 325.00 23.78 31.38 497.19 30.00 3.81 149.76 676.45 2.04 120.00 40.00 120.00 
19855.000 325.00 23.78 30.96 396.20 30.00 3.81 148.76 493.51 2.01 120.00 . 40.00 120.00 
19'JS5.OOO 325.00 23.78 30.36 123.59 30.00 3.81 148.76 338.25 L93 120.00 40.00 120.00 
19855.000 325.00 23.78 29.29 63.04 30.00 3.81 148.76 256.16 1.76 120.00 40.00 120.00 

19856.000 1.00 23.78 31.40 S06.5O 30.00 .01 148.78 693.47 1.19 15.00 15.00 15.00 
19856.000 1.00 23.78 30.97 398.57 30.00 .01 148.78 496.28 1.91 15.00 15.00 15.00 
1'1d56.000 1.00 23.78 30.36 124.22 30.00 .01 143.78 339.00 1.92 15.00 15.00 15.00 
19856.000 1.00 23.78 29.29 63.06 30.00 .01 148.78 256.41 1.76 15.00 15.00 15.00 

19394.000 38.00 23.79 31.63 566.12 30.00 .44 W.21 844.59 1.56 15.00 15.00 15.00 
19394.000 38.00 23.79 31.18 444.81 30.00 .44 149.21 586.57 1.74 15.00 15.00 15.00 
19394.000 33.00 23.79 30.47 135.91 30.00 .44 149.21 353.20 1.87 15.00 15.00 15.00 
1%'94.000 38.00 23.79 29.29 62.99 30.00 .44 149.21 255.65 1.76 15.00 15.00 15.00 

19895.000 1.00 23.00 31.67 566.12 30.00 .01 149.23 844.57 1.86 120.00 40.00 120.00 
19895.000 1.00 23.00 31.17 444.81 30.00 .01 149.23 S86.55 1.89 120.00 40.00 120.00 
19895.000 1.00 23.30 30.47 135.91 30.00 .01 149.23 353.18 1.88 120.00 40.00 120.00 
19395.000 1.00 23.00 29.29 62.99 30.00 .01 149.23 255.62 1.76 120.00 40.00 120.00 

21660.000 1765.00 28.70 32.23 600.00 30.00 10.58 159.81 1215.40 1.62 120.00 40.00 120.00 
21660.000 1765.00 28.70 3U5 569.63 30.00 10.58 159.81 994.49 1.75 120.00 40.00 120.00 
21660.000 1765.00 28.70 31.33 524.62 30.00 10.58 159.81 708.40 2.04 120.00 40.00 120.00 
21660.000 1765.00 28.70 30.52 454.86 30.00 10.58 159.81 311.53 3.10 120.00 40.00 120.00 

21860.000 200.00 23.70 32.09 34.58 30.00 .07 159.87 115.59 5.45 120.00 40.00 120.00 
21860.000 200.00 28.70 31.78 34.58 30.00 .07 159.87 104.93 5.34 120.00 40.00 120.00 
21860.000 200.00 28.70 31.42 34.58 30.00 .07 159.37 92.26 5.09 120.00 40.00 120.00 
21860.000 200.00 28.70 31.13 34.58 30.00 .07 159.87 B2.13 4.14 120.00 40.00 120.00 

* 21861.000 1.00 28.70 33.30 600.00 .01 .07 159.87 223.88 4.16 15.00 15.00 15.00 

* 21861.000 1.00 28.70 33.31 600.00 .01 .07 159.87 228.21 3.62 15.00 15.00 15.00 

* 21861.000 1.00 23.70 31.81 566.65 .01 .07 159.:37 46.69 10.07 15.00 15.00 15.00 
* 21861.000 1.00 28.70 31.20 514.01 .01 .07 159.87 37.52 9.06 15.00 15.00 15.00 
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SECNO XLC.H ELHIN CWSEL TOPWID BW VEXR VEXT AREA 'ICH K*XNL K*XNCH K*XNR 

21941.000 00.00 28.70 33.53 600.00 .01 .07 159.87 358.41 2.30 15.00 15.00 15.00 
21941.000 80.00 28.70 33.48 600.00 .01 .07 159.87 329.40 2.30 15.00 15.00 15.00 
21941.000 00.00 28.70 33.87 600.00 .01 .07 159.87 S61.01 .91 15.00 15.00 15.00 
21941.000 00.00 28.70 32.37 600.00 .01 .07 159.87 55.10 6.17 15.00 15.00 15.00 

21942.000 1.00 28.70 33.59 600.00 .01 .07 159.87 2030.21 .87 120.00 SO.OO 120.00 
21942.000 1.00 28.70 33.54 600.00 .01 .07 159.87 1999.98 .79 120.00 SO. 00 120.00 
21942.000 1.00 28.70 33.88 600.00 .01 .07 159.87 2197.08 .60 120.00 so. 00 120.00 
21942.000 1.00 28.70 32.62 17.00 .01 .07 159.87 66.75 5.09 120.00 SO. 00 120.00 

22142.000 200.00 28.70 33.61 600.00 .01 .07 159.87 2034.21 .77 120.00 SO.OO 120.00 
22142.000 200.00 28.70 33.56 600.00 .01 .07 159.87 2001.99 .70 120.00 50.00 120.00 
22142.000 200.00 28.70 33.89 600.00 .01 .07 159.87 2202.83 .53 120.00 50.00 120.00 
22142.000 200.00 28.70 33.17 600.00 .01 .07 159.87 1770.82 .49 120.00 so. 00 120.00 
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SlIHHARY OF ERRORS AND SPECIAl NOTES 

CAUTION SECNO: 21861.000 PROFILE: 1 CRITICAL C€PTH ASSI1ED 
CAUTION SECNO:: 21861.000 PROFILE: 1 PROBABLE MINIM SPECIFIC ENERGY 
CAUTION SECNO: 21861.000 PROFILE: 1 20 TRIAlS ATTEMPTED TO 8AlANCE WSEL 
CAUTION SECNO: 21861.000 PROFILE: 2 CRITICAL DEPTH ASSUMED 
CAUTION SECOO: 21861.000 PROFILE: 2 PR06ABLE MINIItlH SPECIFIC ENERGY 
CAUTION SECNO: 21861.000 PROFILE: 2 20 TRIAlS ATTEMPTED TO 8ALANCE WSEL 
CAUTION SECOO: 21861.000 PROFILE: 3 CRITICAL C€PTH ASSUMED 
CAUTION SEoo: 21861.000 PROFILE: 3 PROBABLE HINIItI1 SPECIFIC ENERGY 
CAUTION SECtlO: 21861.000 PROFILE: 3 20 TRIAlS ATTEMPTED TO 8AlANCE WSEL 
CAUTION SECtlO: 21861.000 PROFILE: 4 CRITICAL DEPTH ASSUMED 
CAUTION SECNO: 21861.000 PROFILE: 4 PROBABLE MINIM SPECIFIC ENERGY 
CAUTION SECNO: 21861.000 PROFILE: 4 20 TRIALS ATTEMPTED TO BALANCE WSEL 
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HARDIN crurrt !tID .. 
CWUTATlQi If EXPECTED FL k 

UmE PlI£ ISI...OO BAYOO SO-YEAR flOOD 
_______ JOO'IIUD.OO2 __ July 12..1989 __ file LPIBSO.wkl JIfi 

c-
H 

EIistiniJ Cooditioos SO-Year Flood 
Proposed Cooditioos SO-Year Flood 

(Coal llarsh I>Jlly loproveoeots and levee Ioproveoeots Aloog CleIDlS I>Jlly) '( 

--_ .. _---,-- ---------.-----... -~---.--------
. Appraised Slab Flood lle!>th of Ile!>th~!IO Factor Flood DaIa!lO Flood lle!>th of Ile!>th~!IO ~actor 
" Value of Elevatioo Elevatioo Flooding ----- Elevatioo Flooding 

---"i -- ::I( 
-------j:\ 

i. ----
rlOO(] DaIa!lO 

". __ ___ ._BlocL_._l.ot __ ... Street.Mlress.~trLi:tore __ .IMl2L_(feeLlSlUfeet ISlLHeet)_Structure_ Cootents_ .Structure .. Cootents . __ Iotal (feet lSI) __ (feet) . _ Structure _Cootmts .. Stni!Oture _®tents .. _ .ToMI ____ _ 
--- ---

28.2 0.1ll! 0.1ll! $0 $0 $0 28.2 0.1ll! 0.1ll! $0 $0 $0 : ( 
,) _____ 1_ 

4 
~ 

-~---- .. ~--
~ 

~ 
______ ---------.5_ 

5 
5 

... ____ 5 
5 
~ 

----..1...-
~ 
~ 

~ 

~ 
L
~ 

~ 
il~ ___ .....5....... 

-'lJ 23 28-L-ll.1ll ~_D.IllI .. _n.OIlJ ___ $O ___ $O __ l(L_28.L_.O.IlIL-O,tm.-----.UJm_ .. JJ ____ $O _~jjl _____ • _________ _ 
28.~ 28.2 0.00 0.1ll! 0.1ll! $0 $0 $0 28.2 0.1ll 0.1ll! 0.1ll! $0 $0 $0 
29.14 28.2 0.00 0.1ll! 0.1ll! $0 $0 $0 ~.~ 0.00 0.1ll! 0.1ll! IfJ $0 $0 

__ 29.% .. _28.2_~ . .JI.00 __ 0.1XXL ... _0.1ll!_ __ $0__ _$0 ____ $0. ___ ~.~._D.OO __ 0.1ll!. _0.1ll! __ .. 1fJ __ . __ 1fJ __ ._ .. IIL_. __ ~.______ __ ._ 
28.2 0.1ll! 0.1ll! $0 IfJ IfJ 25.~ 0.1ll! 0.1ll! $0 $0 IfJ 

31),70 28.2 0.00 0.1ll! 0.1ll! $0 IfJ $0 ~.~ 0.00 0.1ll! 0.1ll! $0 IfJ IfJ 
~29.AZ_....28.L...... O.OO_O.IlXL._.O.Ill! ____ 1fJ ... __ $0. __ ._$0. __ ~.~_O.OO ___ Jl.Ill!_. O.IXX). ,. __ !o __ .$0 _____ .10 __ _ 

28.l2 28.2 0.00 0.1ll! 0.1ll! $0 $0 IfJ 2~.~ 0.00 0.1ll! 0.1ll! IfJ $0 $0 
27.21 28.2 0.99 0.199 O.llI6 m,m 119.290 1l9,100 2~.5 0.00 0.1ll! 0.1ll! $0 IfJ IfJ 

___ 27.12 ___ .18.1.._.l.Il1. ___ 0.210. _0.420 __ $16,760 _. $16,]60 Ill,~ __ ~.~ 0.00 a.1ll! 0.1ll! ._$0 Ill, Itl __________ ' i 

28.78 28.2 0.00 0.1ll! 0.1ll! $0 IfJ IfJ ~.~ 0.00 0.1ll! 0.1ll! $0 $0 $0 
28.00 28.2 0.20 0.111 0.114 $8,m 14.~16 113,.lO'i ~.~ 0.00 0.1ll! 0.1ll! IfJ IfJ $0 

_2II.1lL...-2!I.2-----'1.Ill_D.Ill! __ D.IXXL ___ $O .~.IIL ___ .$O __ ~.5.----ll.00_._ ..Jl.OOL....lLOOl __ IQ __ JQ _ ._ . ..\tl..~_. ___ ~ ____ _ 
29.31 28.2 0.00 0.1ll! 0.1ll! !o ID ID 25.~ 0.00 0.1ll! 0.1ll! $0 IfJ ID 
26.76 28.2 1.44 0.234 0.492 122.621 $23,781 1.\6,402 25.~ 0.00 0.1ll! 0.1ll! $0 $0 ID 

_2h.%_..28.2.. __ l.2t __ .0.222._ ~ 0.4~ SI~,S38 . .II~, 958 s:n,4% __ ~.5 .. ~_O.00 _ _ O.Ill!_. __ O,IJll __ .. $0 ___ .10_. ___ $0_ __ 
26.13 211.2 2.07 0.270 0.600 $20,2S8 122,509 142,767 ~.~ 0.00 0.1ll! 0.1ll! $0 ID ID 
26.22 28.2 1.98 0.264 0.582 S18,1l7 119,992 $38,129 ~.~ 0.00 0.1ll! 0.1ll! $0 $0 ID ( 

.....2Z.]L_ . ..28.Z._...D.46...........D.l44...........D.21L_S6,800 ___ ~,I00~SIl,~25.5..........JI.OO ___ O'OOO._MXl. ___ IQ __ IO~ __ IIL..._. ___ . __ . __ 
26.78 28.2 1.42 0.234 0.492 121,203 122,290 l.\J,m 25.5 0.00 0.1ll! 0.1ll! ID ID ID 
26.77 211.2 1.43 0.234 0.492 122,~ 123,786 146,411 ~.~ 0.00 0.1ll! 0.1ll! $0 $0 ID 

_26.IL......28.2..---1.00~.....D.27D~_D.600 ._116,184 _.118,315. _134.m._~. ~5 . ___ 0.00 ___ . ..tIJll_ o.(l!L __ IQ ___ Jil_. _.10_ 
28.58 28.2 0.00 0.1ll! 0.1ll! $0 $0 $0 25.~ 0.00 0.1ll! 0.1ll! IfJ ID ID 
29.00 28.2 0.00 0.1ll! 0.1ll! IfJ $0 $0 ~.5 0.00 0.1ll! 0.1ll! $0 $0 $0 :!( 

• 6 

I: 6 
____ .l2._ ._28.64_-----28.L........D.OO __ Jl.Ill! __ D.1ll! ___ 1fJ ._.$0 ____ $0. __ 2~.S ... ___ O.00. __ 0.1Jll __ Q,IllI. __ .jQ ._ ... _$lI ___ !O ___ . __ . __ ~_. _______ .", 

12 28.78 28.2 0.00 0.1ll! 0.1ll! $0 $0 $0 25.~ 0.00 0.1ll! 0.1ll! $0 ID $0 I'; 

..Ji:~L.... ~:i..._~:~.....J:~_._~::~~ __ I~~:_s:s,.~ ._~:; __ ~:~ __ .~:: ____ ~:: _____ : ___ : ___ .:.. _______ 1::1' 
C'i 12 

.'" 12 

12 
12 
1? 

Il 
Il 
I.L.... --.--- Il 

Il 
ll_ 
Il 
16 
2L.. 
13 

29.16 28.2 0.00 0.1ll! 0.1ll! $0 $0 $0 25.~ 0.00 0.1ll! 0.1ll! $0 $0 ID C, 
28.66 28.2 0.00 0.1ll! 0.1ll! $0 $0 $0 ~.5 0.00 0.1ll! 0.1ll! $0 IfJ ID ;',: 

.....2Il.76 __ 28.L_....JI.00.........JI.Ill!...........D.1ll! ___ .ID ____ID ___ III __ 25 .. 5 __ .0.00 __ O.!XIO.-....O..(llI __ IO .. _I!l __ IIl __ . ______ _ 
28.70 28.2 0.00 0.1ll! 0.1ll! $0 ID $0 ~.~ 0.00 0.1ll! 0.1ll! SO $0 $0 I •. ; 

~~~~:~_J:i~~:i~......J~ ___ ,fo::'_ ~:~ ._ .:;;:~ __ ~:~ ___ ~:~ ___ ~:: ___ ~:: __ : ___ : ___ : ___________ I::: 
26.90 28.2 I.lO 0.228 0.474 121,266 S22,I~ 143,371 ~.~ 0.00 0.1ll! 0.1ll! ID $0 ID ' 
26.67 28.2 I.~ 0.240 0.510 $17,494 118,587 $36,001 ~.~ 0.00 0.1ll! 0.1ll! $0 $0 SO 

~28.6L.......18.L......0,OO_....JI.IXX) __ ~.00Il._.$O __ 10 __ ._I!l_ .~"L ___ 0,IL_9,(llI. __ ~·(llI_~ _ID __ $i! ._. __ IO~ ___________ _ 
29.27 28.2 0.00 0.1ll! 0.1ll! SO $0 $0 ~.~ 0.00 0.1ll! 0.1ll! $0 $0 IfJ 
28.52 28.2 0.00 0.1ll! 0.1ll! ID $0 $0 ~.~ 0.00 0.1ll! 0.1ll! $0 ID ID 

_.28.64_ 27! O.IlIL-Q.!XXl_Jl.OOO __ .1!L. __ $O ___ ._ 1O __ p".I ___ O.OO ___ .Q.Ill) ___ M~. __ .1tl __ IO_tlI ______ ._. ____ __ 
27.66 27.4 0.00 0.1ll! 0.1ll! ID ID $0 2].4 0.00 0.1ll! 0.1ll! SO $0 $0 

23 27.74 27.1 0.00 0.1ll! 0.1ll! $0 $0 $0 27.4 0.00 0.1ll! 0.1ll! SO $0 $0 .l 
J' ..23_ _2!I.IB-..27.L..-Jl.OO-----..JI.Ill! __ D.1ll! _. __ $O. __ ID ___ $0 __ 27.l ._...JI.I!L __ O,DOO ~1llI ~.$O ____ l!l ____ IL ______ _ 

28.87 2].4 0.00 0.1ll! 0.1ll! IfJ $0 $0 27.4 0.00 0.1ll! 0.1ll! ID ID IfJ 
27.~ 28.2 0.64 0.166 0.284 $8.107 $7,020 1l~,228 28.2 0.64 0.166 0.284 $8,207 17,020 11~,228 

10 23 
(D ~ 
CD 

( 

Total 46 reside!lces 1l,276,320 1269,612 1266.~92 $~,~ $8,207 17 ,020 1l~,228 

Itltfs __ . __ ... ____________ . ________ --_.~ - ___ .. _____ ... _______ ._._ 
I. AWraised values of structures (excluding land) per llardin Co.Ilty AWraisal District. 
2. lle!>th-oa.age factDrs per Galvestoo District, Corps of Engineers for Class I structures. 
3. Value of structure cootents estioatfd at ~ of structure value. 
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IWIIJIN cwm htlO I 
Im'IJTATI~ ~ EXPECTtO f. ~ 

LITTLE PIf( ISLAND BAYro 25-YEAIi FLOOD 
_. ____ . __ Jobill. JID-002 . July 12,.1989 _ . File lPIB25 .• kL JlIl_____ _ _ __ _ .. ______________________ . ____ _ 

Pr~ Cooditioos 25-Ye" Flood 
Existing Cooditioos 25-Y .. r Flood (Corn Karsh QJlly I",,~ts and Levee I",,~ts Aloog Clel*lls GIlly) , C' 

~--------------~======== -- -'---- Appraised Slab Flood Depth of Depth-DaIage Factor -Flood IlaIage Flood Depth of Depth-DaIage factor Flood IlaIage I' 
:' I Value of Elevatioo Elevatioo Flooding --------- Elevatioo Flooding ----- I: ( 
'I JIocL-.lot __ StreeUddress-"lruclur~eel.-slllfeeLJslLJfeetLStrllCture....cootmL5tructuYe. tootmts_-.--IotaL_lfeetISLlfeetl_~!(1)c.\!)r • .-Cmt"ltL.Strl!;l!irLi;gllalts ~l • 

----
3 

____ 1_ 

I 
5 

,'-_._._----. ..1-
5 
5 

· _______ 5_ 

5 
5 

'-- __ . _______ 5-
5 

--- --- --- --- --- --- --- --- ---- ---- ---- ---- --- --- --- --- ---
26.9 0.1XXl 0.1XXl $0 $0 $0 26.9 0.1XXl 0.1XXl $0 $0 $0 

(' 

~ 2J 26J.-lLIXL--D.IXXl_..Jl.IXXl __ .$O ___ $0 ~ __ 26.~.L-.IlJXIL_Q.mJ~_J_--,,! 
28.55 21>.9 0.00 0,1XXl 0.1XXl $0 $0 $0 26.9 0.00 0.1XXl 0.1XXl $0 $0 $0 I', 

29.14 21>.9 0.00 0.1XXl 0.1XXl $0 $0 $0 25.0 0.00 0.1XXl 0.1XXl $0 $0 $0 
~.26_--26.9---'1.m_].IXXl __ O.IXXl _____ $0 ________ $0__. _$0 __ 25.0___0.00. __ 0,1XXl __ .0..003 ~. ___ .. $O ___ l(I ______________ c 

26.9 0.1XXl 0,1XXl $0 $0 $0 25.0 0.1XXl 0.1XXl $0 $0 $0 
JO,l!I 26.9 0.00 0.1XXl 0.1XXl $0 $0 $0 25.0 0.00 0.1XXl 0.1XXl $0 $0 $0 

.JUL.----26.9-.lLOO~.IXXL ._.O.IXXl __ $O ____ $O __ $O ___ 2~L-O .. OO_O.00l __ JW_X)_ljL __ $O~~ _______ _ 
28.:12 21>.9 0,00 0,1XXl 0,1XXl $0 $0 $0 25.0 0.00 0.1XXl 0.1XXl $0 $0 $0 
V.21 26.9 0,00 0.1XXl 0,1XXl $0 $0 $0 25.0 0.00 0.1XXl 0.1XXl $0 $0 $0 

...1l.1L __ 2I>.9 __ 0.00._J.00l __ 0.1XlIl ___ $0 _$0_ ... __ $0 25,0 0.00 0.1XXl ___ J.,w;! __ . __ IO ____ $Il_IO_ 
28,78 21>.9 0.00 0,1XlIl 0.1XXl $0 $0 $0 25.0 0.00 O.1XlIl O,1XlIl $0 $0 $0 

i ~ 5 28.00 26.9 0.00 0.1XXl 0.1XXl $0 $0 $0 25.0 0,00 0.1XXl 0,1XXl $0 $0 $0 
_________ 5 __ 

5 
L", 5 

5_ 
5 

( " 5 

(.. 

I"; 
6 
6 

_______ ...l2_ 

12 
C.-'J 12 

___ ...12-

( 
12 
12 

_____ ---12_ 

13 
, 13 
,·_. ____ ..J3 

13 
13 

·· _____ 13_ 

13 
16 

'" _________ .23. __ _ 

23 
,,'() 23 
--"'--- .. 1.1_ 

'lil 23 

'" 25 

Total 

lilies" 

46 residences 13,276,320 

.-2Il.8L~6.'l. ____ 0.00 __ O.IXXl_ .0.1XlIl __ $0 _ ._.$0 $0 25.0 ___ 0,00 __ . O.lXXI __ 0.1XXl ___ __ .10 $0$0 
29.31 26.9 0,00 0.1XXl 0.1XXl $0 $0 $0 25.0 0.00 0.1XXl 0,1XXl $0 $0 $0 
26.76 26.9 0.14 O.1ll 0.114 1l0,7JO 15,510 116,241 25.0 0.00 0,1XlIl 0.1XXl $0 $0 $0 '. 

_26.%_ ._2I>.'l.--.1I.00 __ 0.1XlIl ___ D,IXlIl ___ . $0 __ 10 ___ $0 __ .25.0_. ___ 0,OO_O,1XlIl __ o,IXJL ___ ._IO ____ IO ___ JQ __ _ 
26.13 26.9 0.77 0.177 0.318 113,200 m,9JO $25,210 25.0 0.00 0,1XlIl 0.1XlIl $0 $0 $0 
21>.22 26.9 0,68 0.166 0.284 Ill,404 S'I,755 $21,160 25.0 0.00 0.1XXl 0,1XlIl $0 $0 $0 

_2UJ-----26.9.---D.00_].1XXl __ 0.1XlIl ______ . $0 ____ $0 __ $0 ___ 25.0 . ___ 0.00 ___ O.1XXl ._~.IXlIl __ $0 ____ $0 ____ $0 
26.78 21>.9 0,12 O.lll 0,ll4 110,058 15,165 $15,222 25.0 0.00 0.1XXl 0.1XXl $0 $0 $0 
26,77 21>.9 0.13 0.111 0.ll4 110,733 15,5ll $16,244 25.0 0.00 0,1XlIl 0,1XlIl $0 $0 $0 

, ( 

-26.12 __ 26.L __ o.~.1ZL._].lIL_II0,OO6. _ 11,1!I7. __ flQ,lIJ __ 2S,0 __ 0.00 ___ !!.!!!l.--'LIXXl_.--JI! ___ IO ___ I9_____ !" 

28.58 26,9 0.00 0.1XXl 0,1XXl $0 $0 $0 25.0 0,00 0.1XXl 0.1XXl $0 $0 $0 
29.00 26.9 0.00 0.1XXl 0.1XXl $0 $0 $0 25.0 0,00 0.1XXl 0,1XlIl $0 $0 $0 : ( 

..28.64 ___ 26.2.-0.00_MX)._.J.00l ____ $1l ___ ._IlI _____ .Jl __ 2~.IL __ o,I!I_9JXJJ __ Il,!!!l __ J _____ J!l ___ Ifl _____ . ______ " 
28,78 26,9 0.00 0.1XXl 0.1XXl $0 $0 $0 25.0 0.00 0,1XlIl 0,1XXl $0 $0 $0 " 
VAl 26.9 0.00 0.1XXl 0.1XXl $0 $0 $0 25.0 0.00 0,1XXl 0,1XlIl 10 $0 $0 ::> 

_.lLSL-...26.2._..JlJIL.J.OOl ___ O,IXXl ___ $O ___ .10 ____ $0 __ 15·1L _ o,I!I_~,@ _Q,~ ___ 1O __ 11l ____ S!l __ 
29.16 26.9 0.00 0.1XXl 0.1XXl $0 III $0 25,0 0.00 0.1XXl 0,1XlIl $0 $0 $0 
28.66 26.9 0.00 0.1XXl 0.1XXl $0 $0 $0 25.0 0.00 0.1XXl 0.1XXl $0 S!I $0 

_2U6_26.9 __ 0.00 ___ Q.IPJ __ 0.1XlIl _. $0 $0 ___ $0 ___ . 25.0 __ O.00 ____ 9,QI!I ___ 9·~ ____ $O _$0 ____ 10 ___________ . 
28,1!I 26.9 0.00 0,1XXl 0,1XXl III $0 $0 25.0 0.00 0,1XXl 0,1XlIl III $0 $0 
28.06 21>.9 0.00 0.1XXl 0.1XXl S!I $0 III 25.0 0,00 0,1XXl 0.1XXl $0 S!I S!I 

..1L53 __ ._26.L_.0.OO ___ O'OOL_O.IXlIl. __ . ___ $0 _ $0 _____ S!l __ . 25.0 O.OO __ O·@ __ O,QI!I ____ $O ___ ._IIl ____ $Il. 
26.90 21>.9 0.00 0,1XXl 0,1XXl S!I S!I S!I 25.0 0.00 0'1XlIl 0,1XlIl $0 S!I S!I 
26.67 26.9 0.23 0.122 0.148 18,893 15,394 114,286 25.0 0.00 0.1XXl 0,1XXl $0 $0 $0 

_2B.6L_....16.9 __ D.OO........Q.IJlJ __ 'O.1ll1 ___ $0 . ___ 10 ____ $0 25.0_ __0.00 __ 9,QI!I_0"1!IO. __ .111_ $0 __ I1l_. _______ . _________ _ 
29.27 26.9 0.00 0.1XXl O,1XXl $0 $0 $0 25.0 0.00 0.1XXl 0.1XXl $0 $0 S!I 
28.52 21>.9 0.00 0,1XXl 0,1XXl III $0 $0 25.0 0.00 0.1XXl 0.1XXl $0 S!I $0 

_ . .2B.64 ___ .26.L.-O.OO----'l.1JlJ_0.1XXl ____ 1lI ._ 1lI __ $O. 26.2 0.00 O.IXXl .. __ MXL ____ I9 ____ so __ 10 __ 
27.66 21>.2 0.00 0.1XXl 0.1XXl $0 $0 $0. 21>,2 0.00 0.1XXl 0.1XXl $0 $0 S!I 
V.74 26.2 0.00 0.1XXl 0.1XXl $0 $0 $0 26.2 0.00 0.1XXl 0.1XXl S!I $0 S!I \, 

..2B.4L.--2h.L.-Jl.00. __ O.IlIXL....O.IJlJ ____ $O ____ $0 ___ $0 ____ 26 .. Z. ____ 0.00 __ 0.~ __ Jl,~ __ IQ __ JO .. _1Il 
28,8] 21>,2 0.00 0.1XXl 0,1XXl $0 $0 $0 26.2 0.00 0.1XXl 0.1XXl $0 S!I $0 
27.56 26.9 0.00 0,1XXl 0.1XXl $0 SO $0 26.9 0.00 0.1XXl 0,1XXl S!I S!I 10 ! \ 

---~ ... --.----,.-.--.---.... -----.. --. ~-~- ... 
175,904 m,m 1128,876 S!I $0 S!I 

'·1 
1. Appraised values of struCtures (excluding land) per Hardin County Appraisal District. 
2. OEpth_ge factors per Galvestoo District, CorPS of Engineers for Class 1 structures. 
3. Value of structure cootfflts estioared at sot of structure value. 



HARDIN cwm !tID ) 
ClI'I'1JIATION (f EXPECrtD FlIMl D.W.6E 

LITTLE PHf 1i.Ahn moo l(H'EAR ROOD 
Itl. IIIHIl2_ .. July 12, 1m. File LP1810.wkJ _ Jlf1 ... _~ ........ _. __ ... _._ . _~ _~ ... ____ _._. __ . 

I'rL¥>Osed cooditioos Io-Year flood 
Existing cooditioos to-Year Flood (Cooo Harsh M\y I"" ...... ts and Levee I""oveoents AIC/llJ Cl ....... M\Y) 

\ 
~---.--.---- -- -.~~ 

. i 

,If 
Appraised Slab Flood Depth of Depth-llalage Factor Flood llalage Flood Depth of Depth-llalage Factor Flood llalage :: i 
Value of Elevatioo Elevatioo Flooding Elevatioo Flooding l"r 

. ... .. __ 81ocL--..lol~ __ Street Mlress . ...-StructurL_()re'._ (feelasl)" (feetasl)_(feet) _....5tructurU:oolrots .. Structure. COOlrots . ..JotaL _ (feet 1S1) ._(feet) _. Structure J:ooI.ents.Structure _COOlrots __ Jotal . ~.- _ -- ___ J: I 

,. 
-' 

4 
5 

_ ..... __ 5 .. _ 
5 
5 

._ ... _--S~ 
5 
5 

5 
5 

:1-'1 _.-------5. 
5 
5 
.5 
5 

C ',_. 5 

C:,·: 
1001 
1,··--

(; ,i:~: 
'l~1 

I' ' -";:'\ 

l 

n 
:"1 

5 
6 
6 

12_ 
12 
12 
12 
12 
12 
12. 
13 
Il 
13 
Il 
lJ 
13 

lJ 
16 

I.: __ . _ 23_ 
-0 2J 
~ 23 

---<&--_ _ .ll 

o 
23 
25 

lotal 

Hotes 

46 residern:es 

-~ -- -- -- --- -- -- --- -- -- -- -- -- --- -- -- -- , , 
;.~;( 

? 25.3 0.1))) Mil 10 10 10 25.3 O.COO O.COO 10 10 10 ,"I 
-2'l.2L--25.J_O.IIl-O.COO_..D.COO_._IO-_IO .. -_IO ___ ~3_-.-1I.00 __ O.llIl-O..ooo_~IO __ .tI1 __ .1O _____ . ______ :: 

28.55 25.3 0.00 O.COO O.COO 10 10 10 25.3 0.00 O.COO 0.1))) 10 10 10 H 
29.14 25.3 0.00 O.COO O.COO 10 10 10 24.5 0.00 O.COO O.COO 10 10 10 ", 

~.2'1_%_. __ 25.L._O.OO._.O.COO ____ O.COO __ IO_ ... 10 ... _10 ___ 24.5. __ .0.00 ._._O.COO. __ .. J1.COO._ .. _.IO __ IO._ ...... IO_ ... __ .. _ .... ___ "" 
25.3 O.COO O.COO 10 10 10 21.5 O.COO O.COO 10 10 10:1 

:mJO 25.3 0.00 O.COO O.COO 10 10 10 21.5 0.00 O.COO O.COO 10 10 10 " 
~jL_..2S.J_O.OO._o.COO. __ O.COO ___ IO __ .~_IO ___ IO __ 24.5 ___ 0.00_J1.~O.ooo.. __ IQ __ 1O __ IO._~. ___ ~. __ ~.': 

28.32 25.3 0.00 O.COO O.COO 10 10 10 24.5 0.00 O.COO O.COO 10 10 10 ,. 
27 .21 25.3 0.00 O.COO O.COO 10 10 10 24.5 0.00 O.COO O.COO 10 10 10 I' 

_ 2L12 _25.3._.0.00 __ . O.COO_. _O.OCO __ ._.10_ _ 10 ___ ._. III . __ 2U _._0.00 .. 0.!Xll .... O.~ ... __ ._IO ____ 10. ___ IIl.~_ . __ . ___ i..; 
28.78 25.3 0.00 O.COO O.COO 10 10 10 24.5 0.00 O.COO O.COO 10 10 10 ;', 
28.00 25.3 0.00 O.COO O.COO 10 10 10 24.5 0.00 O.COO O.COO 10 10 10 .. ; 

--.28JlL-25.l-DlOO_O.tXXL..J1.COO ___ .1O _._IO ___ 1O_24.5---.l1.00--.ll"OOO_O.OOO __ IQ. __ IIL_IO __ . ______ ·,' 
29.31 25.3 0.00 O.COO O.COO 10 10 10 24.5 0.00 O.COO O.COO 10 10 10 1.:\ 
26.76 25.3 0.00 O.COO O.COO 10 10 10 24.5 0.00 O.COO 0.000 10 10 10 !.,,( 

._.26.96_---.25.L-O.OO __ O.COO_ .. O.COO___IO ___ ._10 .... _. 10 ....... 24.5._ .. 0.00 ___ O.COO __ O,_ooo .. ~_IO .. ___ 111._ ... 10 ..... _ .. ~_. __ .' 
26.13 25.3 0.00 0.000 0.000 10 10 10 24.5 0.00 O.COO 0.000 10 10 10 ,"1 
26.22 25.3 0.00 0.000 O.COO 10 10 10 24.5 0.00 0.000 O.COO 10 10 10 ~:: ( 

-.Zl 74 25.L-Jl.00--ll000-...D.000_~IIl-IO_J.--.-24.5--D.00_o.OCIL.J.IlIL-IO __ ~1tI ~I 
26.78 25.3 0.00 0.000 O.COO 10 10 10 24.5 0.00 0.000 0.000 10 10 10 ( 
26.n 25.3 0.00 0.000 0.000 10 10 10 24.5 0.00 O.COO 0.000 10 10 10 1:"( 
26 12 25.3---.ll.00_0.llIl-O.000 __ .. IO ___ ._IO_.'-so_.2!.5_~.00._J).COO_0.LIJL.._IO ___ IO. __ 1O_ .. _ d 
28.58 25.3 0.00 O.COO 0.000 10 10 10 24.5 0.00 0.000 0.000 10 10 10 \: I 
29.00 25.3 0.00 O.COO O.COO 10 10 10 24.5 0.00 O.COO 0.000 10 10 10 : ( 

....28~.J_ O.IX1..--O..ooo--.-D.ooo ___ IO. __ IO __ .. 1O _ 24.5 _D.OO __ D.Illl_---'l.OOO __ .IO ____ IO. __ IL _~ ______ "1 
28.78 25.3 0.00 0.000 O.COO 10 10 10 21.5 0.00 O.COO O.COO 10 10 10 I:,', 
27.41 25.3 0.00 O.COO 0.000 10 10 10 24.5 0.00 O.COO O.COO 10 10 10 '''1' 

~L5l--.-25.L_Jl.00_0.COO_o.ooo __ IO .. __ IO __ .IO __ .2.4.5 ___ ~D.00_.J!.00L...JI.~ _ _.._1Il. ___ JO I .. 
29.16 25.3 0.00 O.COO 0.000 10 10 10 24.5 0.00 0.000 O.COO 10 10 10 '::, 
28.66 25.3 0.00 0.000 0.000 10 10 10 24.5 0.00 0.000 0.000 10 10 10 '''i 

.-28J6 25 J O.OO.--ll..OOIL--D.Illl~ __ IO_._IO __ IO __ 2.4.5 .. ..J.OO.---.-D.COO._JI~IO __ ~~1tI ", 
28.70 25.3 0.00 O.COO O.COO 10 10 10 24.5 0.00 O.COO 0.000 10 10 10 i"l 
28.06 25.3 0.00 0.000 0.000 10 10 10 24.5 0.00 0.000 O.COO 10 10 10 i::\ 

_.J] .5J-----25.3 _D.00_J1.0IXL_J1.COO ___ .IO ___ IO. __ ... 1!1._21.S_...JI.00_...JI.~®--.--JIl._~ItI __ 1tI '"I 
26.90 25.3 0.00 O.COO 0.000 10 10 10 24.5 0.00 0.000 O.COO 10 10 10 ", 
26.61 25.3 0.00 0.000 O.COO 10 10 10 24.5 0.00 O.COO O.COO 10 10 10 ,,,I 

-,!!!.61-...2S.3----.ll.00 ..--O.OOIL __ O.ooo __ 1O _ .. 1O ___ IO ___ 24.L_D.OO~.00l_U.OOL_IO __ IO_---.1O __ ~ ___ . __ ~_ 0, 
29.27 25.3 0.00 O.COO O.COO 10 10 10 21.5 0.00 O.COO O.COO 10 10 10 i': 
28.52 25.3 0.00 0.000 O.COO 10 10 10 21.5 0.00 O.COO 0.000 10 10 10 I';~' 

....28..6L...._ . ..1~O.OO-...D.OOO_O.COO _____ IO ___ IO __ IO __ 2!.t_D.OO"_~O.OOl_O.OOL __ IO __ 1O __ ItI ____ .. _____ .! 
27.66 24.5 0.00 0.000 O.COO 10 10 10 24.5 0.00 0.000 O.COO 10 10 10 i": 
27.74 24.5 0.00 O.COO 0.000 10 10 10 24.5 0.00 O.COO O.COO 10 10 10, l 

.-28.4R_2U_0.00 __ JLOOO._.D.Illl __ 10 __ .10. ___ .10. ~ .. 2U. __ 0.00_J).000 ---.-D.OOl __ IO---..IO_--.-JO _______ _ 
28.87 24.5 0.00 O.COO O.COO 10 10 10 21.5 0.00 O.COO O.COO 10 10 10 
27.56 25.3 0.00 D.COO O.COO 10 10 10 24.5 0.00 0.000 0.000 10 10 10 . ( 

1l,276,J20 10 10 10 10 10 10 
,,' -

.-.------- -------~--
1. AWraised values of structures (excluding land) per Hardin Crulty AWraisal District. 
2. Depth-daoage factors per Galvesloo District, COrPS of Engineers for Class I structures. 
3. v.lu. of structure coolrots esti .. ted al SOl of structure value. 



APPENDIX 8 

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

ALONG CLEMMONS GULLY 



HARDIN COUNTY WCID NO. 1 

COMPUTATION OF AVERAGE ANNUAL FLOOD DAMAGE 

COON MARSH GULLY CHANNEL IMPROVEMENTS 
WITH LEVEE IMPROVEMENTS ALONG CLEMMONS GULLY 

Job No. HD-002 File AAFD2.wkl JNH 

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 $0 
0.10 $187,079 $0 
0.20 $159,672 $0 
0.50 $38,547 $0 

(1) (2) (3) (4) (5) 
Existing Proposed 

Flood Conditions Conditions 
Exceedance Flood Flood 
Probabili ty Damage (2)*.01 Damage (4)*.01 
--------- --------- --------- --------- ---------

0.01 $1,410,123 $14,101 $118,728 $1,187 
0.02 $799,580 $7,996 $28,013 $280 
0.03 $579,762 $5,798 $14,007 $140 
0.04 $359,943 $3,599 $0 $0 
0.05 $331,132 $3,311 $0 $0 
0.06 $302,322 $3,023 $0 $0 
0.07 $273,511 $2,735 $0 $0 
0.08 $244,700 $2,447 $0 $0 
0.09 $215,890 $2,159 $0 $0 
0.10 $187,079 $1,871 $0 $0 
0.11 $184,338 $1,843 $0 $0 
0.12 $181,598 $1,816 $0 $0 
0.13 $178,857 $1,789 $0 $0 
0.14 $176,116 $1,761 $0 $0 
0.15 $173,375 $1,734 $0 $0 
0.16 $170,635 $1,706 $0 $0 
0.17 $167,894 $1,679 $0 $0 
0.18 $165,153 $1,652 $0 $0 
0.19 $162,413 $1,624 $0 $0 
0.20 $159,672 $1,597 $0 $0 
0.21 $155,635 $1,556 $0 $0 
0.22 $151,597 $1,516 $0 $0 
0.23 $147,560 $1,476 $0 $0 
0.24 $143,522 $1,435 $0 $0 
0.25 $139,485 $1,395 $0 $0 
0.26 $135,447 $1,354 $0 $0 
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0.27 $131,410 $1,314 $0 $0 
0.28 $127,372 $1,274 $0 $0 
0.29 $123,335 $1,233 $0 $0 
0.30 $119,297 $1,193 $0 $0 
0.31 $115,260 $1,153 $0 $0 
0.32 $111,222 $1,112 $0 $0 
0.33 $107,185 $1,072 $0 $0 
0.34 $103,147 $1,031 $0 $0 
0.35 $99,110 $991 $0 $0 
0.36 $95,072 $951 $0 $0 
0.37 $91,035 $910 $0 $0 
0.38 $86,997 $870 $0 $0 
0.39 $82,960 $830 $0 $0 
0.40 $78,922 $789 $0 $0 
0.41 $74,885 $749 $0 $0 
0.42 $70,847 $708 $0 $0 
0.43 $66,810 $668 $0 $0 
0.44 $62,772 $628 $0 $0 
0.45 $58,735 $587 $0 $0 
0.46 $54,697 $547 $0 $0 
0.47 $50,660 $507 $0 $0 
0.48 $46,622 $466 $0 $0 
0.49 $42,585 $426 $0 $0 
0.50 $38,547 $385 $0 $0 

__ Average Annual Flood Damage $93,368 $1,607 
(Coon Marsh Gully Channel Improvements 
with Levee Improvements along Clemmons Gully) 

Reduction in Average Annual Flood Damage = $91,761 
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APPENDIX 9 

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

ALONG CLEMMONS GULLY 
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HARDIN COUNTY WCID NO. 1 

COMPUTATION OF AVERAGE ANNUAL FLOOD DAMAGE 

COON MARSH GULLY CHANNEL IMPROVEMENTS 
WITHOUT LEVEE IMPROVEMENTS ALONG CLEMMONS GULLY 

(1) 

Flood 
Exceedance 
Probabi 1i ty 

0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
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 

Job No. HD-002 File AAFDl. wkl 

Flood 
Exceedance 
Probabili ty 

0.01 
0.02 
0.04 
0.10 
0.20 
0.50 

(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 
$176,116 
$173,375 
$170,635 
$167,894 
$165,153 
$162,413 
$159,672 
$155,635 
$151,597 
$147,560 
$143,522 
$139,485 
$135,447 

July 17, 1989 

Existing Proposed 
Conditions Conditions 

Flood Flood 
Damage 

$299,166 
$263,375 
$231,067 
$187,079 
$159.672 
$38,547 

(3) 

$2.992 
$2,634 
$2,472 
$2,311 
$2,237 
$2.M4 
$2,091 
$2,017 
$1,944 
$1,871 
$1,843 
$1,816 
$1,789 
$1,761 
$1,734 
$1,706 
$1,679 
$1,652 
$1,624 
$1~597 
$1,556 
$1,516 
$1,476 
$1,435 
$1.395 
$1,354 

Damage 

$32,836 
$12,785 

$0 
$0 
$0 
$0 

(4) 
Proposed 

Conditions 
Flood 

Damage 

$32,836 
$12,785 

$6,393 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 

JNH 

(5) 

$328 
$128 

$64 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 
$0 



0.27 $131,410 $1,314 $0 $0 
0.28 $127,372 $1,274 $0 $0 
0.29 $123,335 $1,233 $0 $0 
0.30 $119,297 $1,193 $0 $0 
0.31 $115,260 $1,153 $0 $0 
0.32 $111,222 $1,112 $0 $0 
0.33 $107,185 $1,072 $0 $0 
0.34 $103,147 $1,031 $0 $0 
0.35 $99,110 $991 $0 $0 
0.36 $95,072 $951 $0 $0 
0.37 $91,035 $910 $0 $0 
0.38 $86,997 $870 $0 $0 
0.39 $82,960 $830 $0 $0 
0.40 $78,922 $789 $0 $0 
0.41 $74,885 $749 $0 $0 
0.42 $70,847 $708 $0 $0 
0.43 $66,810 $668 $0 $0 
0.44 $62,772 $628 $0 $0 
0.45 $58,735 $587 $0 $0 
0.46 $54,697 $547 $0 $0 
0.47 $50,660 $507 $0 $0 
0.48 $46,622 $466 $0 $0 
0.49 $42,585 $426 $0 $0 
0.50 $38,547 $385 $0 $0 

Average Annual Flood Damage $69,060 $520 
(Coon Harsh Gully Channel Improvement.s 
without Levee Improvements along Clemmons Gully) 

Reduction in Average Annual Flood Damage = $68,540 
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