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JACKSON METROPOLITAN AREA, MISSISSIPPI

APPENDIX 5
SECTION 404(b) (1) EVALUATION

PROJECT DESCRIPTION

LOCATION

1. The primary study area comprises the Pearl River Basin between river

mile (RM) 270.0 just south of Byram, Mississippi, and RM 301.77 at the dam of
Ross Barnett Reservoir. Municipalities within the study area include Jackson,
Flowood, Pearl, and Richland. The study area includes parts of three
counties--Madison, Hinds, and Rankin. Major tributaries of the Pearl River
within the study area include Richland, Caney, Lynch, Town, and Hanging Moss
Creeks. The project study area is shown on Figure 5-1.

PROJECT DESCRIPTION

2. The recommended plan would require approximately 1,024 wooded and

481 cleared acres of rights-of-way. The specific features of this flood
control plan are described in the following paragraphs. Details of the levee
plans are shown on Plates 4-V-1 through 4-V-17 in Appendix 4.

Northeast Jackson

3. This segment includes 25,075 feet of new levee. Floodgates required
include a double 60-inch pipe at station 25+30, a double 12- by 12-foot box
culvert at station 110+93, a single 12- by 12-foot box culvert at

station 147+18, and a double 48-inch pipe at station 235+51. Approximately
13,500 feet of slurry trench would be required. Approximately 4,000 feet of
landside ditch would be required at the upstream end of the levee.

Lakeland Drive Floodwall

4. This segmént includes approximately 3,720 feet of floodwall and about
1,165 feet of levee. A single 36-inch pipe structure would be required at
station 291+11. Approximately 3,100 feet of slurry trench would be required.

uba ee

5. This segment includes 1,696 feet of levee with a double 8- by 7-foot box
floodgate at station 10+94. Estimated length of slurry trench is 150 feet.

Belhaven Creek

6. This segment includes approximately 1,706 feet of levee. A single 12- by

10-foot box is required at station 9+64. The estimated length of slurry
trench is 150 feet.
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Iown and Lynch Creeks

7. This segment includes 7,195 feet of levee. Floodgates required include a
triple 12- by 12-foot box at station 16+65 and a triple 12- by 12-foot box at

station 65+90. Approximately 2,400 feet of slurry trench would be required
along the alignment.

South Jackson

8. This segment includes 19,863 feet of levee. An approximately
1,600-foot connecting ditch would be required along the landside toe upstream
of Hardy Creek. A double 48-inch pipe would be required at station 37+79 and

a double 9- by 9-foot box at station 165+34. Approximately 7,600 feet of
slurry trench is required.

Laurelvood-Flowood

9. This segment includes about 27,924 feet of levee. Floodgates include a
double 48-inch pipe at station 41+57, a single 48-inch pipe at station 92+27,
a double 6- by 5-foot box at station 175+05, a double 36-inch pipe at
station 197+24, and a double 8- by 6-foot box at station 257+94. Approxi-
mately 7,250 feet of slurry trench is required.

Richland

10. This segment includes about 26,434 feet of levee. Approximately
3,200 feet of landside connecting ditch is included at the lower end of the

levee. Floodgates required include a single 36-inch pipe at station 31+50 and
a double 48-inch pipe at station 152+74.

Jackson (Fairgrounds)

11. This segment includes raising the existing levee and adding about
2,600 feet of slurry trench.

East Jackson

12. This segment includes raising the existing levee between its juncture
with the lower end of the proposed Flowcod levee and its end along Richland
Creek. A short levee extension is required at the lower end to tie to high
ground. Approximately 15,330 feet of slurry trench is required.

AUTHORITY AND PURPOSE

13. Studies of the Jackson Metropolitan Area, Mississippi, were authorized by

congressional resolutions adopted 9 May 1979. These authorizations read as
follows:
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"Resolved by the Committee on Public Works and Transportation of the
House of Representatives, United States, That the Board of Engineers
for Rivers and Harbors is hereby requested to review the reports of the
Chief of Engineers on Pearl River Basin, Mississippi and Louisiana,
published as House Document Number 282, Ninety-Second Congress, Second
Session, and other pertinent reports, with a particular view toward
determining whether any further improvements for flood damage
prevention and related purposes are advisable at this time. The
alternatives are to be reviewed with local interests to insure a
viable, locally supported project.

Resolved by the Committee on Public Works and Transportation of the
House of Representatives, United States, That the Board of Engineers
for Rivers and Harbors is hereby requested to review the report of the
Chief of Engineers on the Pearl River and Tributaries, Mississippi,
contained in House Document 441, 86th Congress, and other reports with
a view to determining whether measures for prevention of flood damages
and related purposes are advisable at this time, in Rankin County,
Mississippi.

Resolved by the Committee on Environment and Public Works of the United
States Senate, That the Board of Engineers for Rivers and Harbors,
created under Section 3 of the River and Harbor Act, approved June 13,
1902, and is hereby requested to review the reports of the Chief of
Engineers on Pearl River Basin, Mississippi and Louisiana submitted in
House Document Numbered 92-282, 92nd Congress, 2nd Session and other
pertinent reports with a view to determining whether any further
improvements for flood damage prevention and related purposes are
warranted at this time."

GENERAL DESCRIPTION OF
DREDGED OR FILL MATERIAL

General Characteristics of Materjal

14. Fill material used in construction would predominantly consist of clay
with some silt.

Quantity of Material

15. The quantity of material would consist of 7,167,000 cubic yards of fill
material for embankment and 51,570 cubic yards of gravel for the levees.
Materials for the floodwalls and floodgates consist of 525,400 cubic yards of
fill for temporary cofferdams, 144,000 cubic yards of structural backfill,
13,600 cubic yards of pervious backfill, 49,800 tons of riprap, 9,800 cubic
yards of filter stone, 154,000 cubic yards of random backfill, and

25,800 cubic yards of concrete.

Source of Material

16. Fill material would be obtained from onsite borrow areas.
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DESCRIPTION OF THE PROPOSED
DISCHARGE SITE(S)

location

17. The discharge would be at the sites of levee and appurtenant structures
construction.

Size

18. Fill areas associated with project construction would total approximately
334 acres.

Iypes of Sites

19. Sites are located on both cleared and uncleared acreages.

Iypes of Habitat

20. Habitat types predominantly include bottom-land hardwood wetlands and
open lands.

Iiming and Duration of Discharge

21. Discharge timing would depend on preconstruction planning and construc-
tion activities. Construction is scheduled to begin in 1998 and would require
approximately 5 years to complete.

DESCRIPTION OF DISPOSAL METHOD

22. Fill material would be transported and deposited by truck, bulldozer,
and/or dragline.

FACTUAL DETERMINATIONS
PHYSICAL SUBSTRATE DETERMINATIONS

Substrate Elevation and Slope

23. The project is located in the Jackson Prairie physiographic subprovince.
Ground surface elevations at the construction site would range from an
approximate elevation of 240 feet, National Geodetic Vertical Datum, on the

Holocene flood plain to 360 feet, National Geodetic Vertical Datum, on the
adjacent Tertiary uplands.

Sediment Type

24, Sediments or fill will consist mainly of clays and silts.
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Dredged/Fill Material Movement
25. Any movement of fill material would be insignificant.

Physical Effects on Benthos

26. The impacts to benthic organism would primarily be limited to relatively
small acreages where interior drainage structures would be constructed. The
levee alignment would preclude its having a significant effect on benthic
organisms.

Actions Taken to Minimize Impacts

27. Disturbed areas would be revegetated as soon as practical. Fill material
not utilized would be placed so as to prevent runoff from entering streams.

WATER CIRCULATION, FLUCTUATION,
CHEMICAL, AND PHYSICAL DETERMINATIONS

Hater

28. Construction of project features would have minimal adverse impacts to
water quality. However, these impacts would persist until construction is
completed and disturbed areas revegetated. Impacts to specific parameters are
noted below:

a. Salinity. Not applicable.

b. Water chemistry. During construction, disturbed areas would be
subject to increased soil erosion. Eroded material could be transported into
tributary streams and into the Pearl River. However, any localized temporary
increases in turbidity and suspended solids would diminish when construction
activities cease and vegetation is reestablished.

c. Clarity. The localized increases in turbidity caused by construction
would have an effect on clarity.

d. Color. No significant effect.
e. Odor. No significant effect.

f. Taste. Not applicable.

g.- Dissolved gas levels. Increased organic loadings would increase
biological oxygen demand and increase chemical oxygen demand. However, since

the Pearl River is highly oxygenated, any change would be very minor.
h. DNutrients. There may be some minor and localized increases in

nutrients to the waterway in conjunction with fertilization and revegetation
of disturbed areas.
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i. Eutrophication. Temporary and minor nutrient increases are not
expected to result in appreciable increases in the degree of eutrophication in
the waterway.

J. Current pattern and circulatjon. No significant effects are

expected.

k. Velocity. The proposed levee system would result in a slight
increase in mean channel velocities.

1. Stratification. No effect.

m. Hydrologic regime. Upon completion, the project would provide
protection from a flood which measures 47 feet on the Highway 80 gage.

n. Normgl water level fluctuation. The project would only affect those
flows with a recurrence interval of 5 years or more. Flows below the top bank
of the Pearl River would not be affected in duration or frequency.

o. Salinity gradients. Not applicable.

Actions That Will Be Taken
to Minimize Impacts

29. The adverse impacts to water quality associated with the removal of
vegetation would be minimized by seeding disturbed areas after construction.
Also, the Corps will implement stormwater runoff measures in accordance with
State of Mississippi laws and regulations.

SUSPENDED PARTICULATE/
TURBIDITY DETERMINATIONS

30. The temporary effects of clearing and filling associated with project
construction would be an increase in soil erosion. Eroded material may be
transported into small tributary streams and into the Pearl River, resulting
in increased suspended particulate and turbidity levels in the immediate
project vicinity.

a. Ligh;_ngng;;g;ign. Sediments released from areas under construction
that enter streams may marginally reduce light penetration, the rate of
photosynthesis, and primary productivity in the immediate aquatic areas.

b. Dissolved oxvgen (DO). Increases in suspended solids may result in
decreases in DO. Also, reduction in photosynthesis would reduce DO to a minor
degree.

c. Toxic metals and organics. There is the possibility of some mobili-
zation of metal and/or organic contaminants into the water column. However,
the potential impact of such mobilization would be minor and transient.

d. Pathogens. No effect.
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e. Esthetics. No significant impact to the Pearl River and its tribu-
taries is expected.

f. Pesticides. The nonpoint source of runoff from the surrounding urban
area is the primary source of pesticides in the drainage area. Project
construction would not significantly affect this.

Effects on biota. Periodic reductions in light transmission as a
result of erosion associated with construction would reduce photosynthesis and
primary production to a minor degree in portions of aquatic areas.

h. Suspension/filter feeders. No significant effect.
i. Sight feeders. No significant effect.

Jj. Actions taken to minimize impacts. Disturbed areas would be re-
vegetated as soon as possible following construction.

CONTAMINATION DETERMINATIONS

31. Two water quality monitoring stations (downstream side of Ross Barnett
Reservoir and Byram) were identified. Data available at the reservoir are
limited to the period 1974-1989. Data near Byram were between 1975 and 1992.
Table 5-1 displays these data. Summary statistics on heavy metal concentra-
tions (Byram only) are depicted in Table 5-2.

32. The Mississippi Bureau of Pollution Control reported in their 1992 "Water
Quality Assessment” that the Pearl River from below the reservoir to the water
intake structure "partially supports its public water supply classification
and is increasingly threatened by urban runoff and industrial point sources."
Water quality data reported at the reservoir indicate that total phosphorous
and fecal coliform exceed state benchmark levels. Total phosphorous levels
reported at this station ranged from 0.09 to 0.23 milligram per liter (mg/l).
The mean concentration, 0.20 mg/l, exceeds the state benchmark of 0.15 mg/1.
Fecal coliform concentrations ranged from 1 to 6,000 colonies per 100 milli-
liters (mL). The state criteria for drinking water supplies are not to exceed
400 colonies per 100 mL. The 75th percentile range was 146 colonies per

100 mL indicating that the states criteria are exceeded less than 25 percent
of the time.

33. The Mississippi Bureau of Pollution Control reported that the section of
the stream below the water intake to above the Jackson wastewater treatment
plant near RM 281 "partially supports its fish and wildlife classification due
to urban runoff." The Pearl River at Byram is impacted by the city of
Jackson'’'s wastewater treatment plant and urban runoff which results in its
supporting the recreation classification.

34. VWater quality data reported near Byram indicate that total phosphorous,

total kjeldahl nitrogen and fecal coliforms exceed state benchmark levels.
Total phosphorous levels ranged from 0.17 to 0.54 mg/1. The 25th percentile
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Parameter

Number of
Samples

Temperature ¢°c)

TABLE 5-1

WATER QUALITY DATA

=% o/

Criteria

Conductivity (ushos/cm) <500
pH 107 6.6 6.2 6.6 7.0 6-8.5)
Dissolved Oxygen (mg/l) >
Turbidity (NTU) 15 26 3 2 32

Total Suspended Solids (mg/l) 110 12.9 7 1 16 <1,000
Total Solids (mg/l)

Total Phosphorous (mg/!l) 92 0.20 0.09 0.13 0.23 <0.15
POL (mg/l) 16 0.20 0.04 0.07 0.18

Nitrate (mg/l) 90 0.17 0.04 0.1 0.17 <1 l
TKN (mp/l) 109 0.91 0.67 0.80 1.10 <1
Ammonis (mg/!l) 17 0.27 0.11 0.22 0.41

Fecal Coliform (#/100 mL)

| Temperature (°C) 306 22.3 19.5 5.5 27 <32.2
Conductivity (umhos/cm) 186 120 75 140 160 <500
pH 191 6.4 6.1 6.5 6.8 | c6-8.5) I
Dissolved Oxygen (mg/l) 179 5.8 4.2 6.1 6.4 < |
| Turbidity (NTU) 48 42 26 35 45 ‘
| Total Suspended Solids (mg/l) 134 38 19 27 45 <1,000 |
| Totat sotids (mest) 9 135 105 120 138
Jotal Phosphorous (mg/l) 128 0.41 0.17 0.28 0.54 . <0.15
PO4 (mg/1) 39 0.285 0.045 0.13 0.36
Nitrate (mg/l) 127 0.301 0.07 0.18 0.42 < |
TKN (mg/\) 159 1.419 0.9 1.28 1.8 B
Ammonia (mg/l) 45 0.424 0.08 0.34 0.625
Fecal Coliform (#/100 mL) 105 1,377 57 170 1,375 <400
8/ Exc state b r d percant of the time.

b/ Exceeds state benchmerks studordt 25 percant of the time.
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for total phosphorous was 0.17 mg/1 which indicates that phosphorous exceeds
the state benchmark of 0.15 mg/l over 75 percent of the time. Total kjeldahl
nitrogen ranged from 0.9 to 1.8 mg/l. Total kjeldahl nitrogen exceeded the
state benchmark of 1 mg/l over 50 percent of the time. Fecal coliform
concentrations ranged from 7 to 20,000 colonies per 100 mL. Fecal coliform

concentrations exceeded the drinking water supply criteria over 75 percent of
the time.

35. Of the 10 metals reported in Table 5-2, the Mississippi Department of
Environmental Quality has not established standards for two (manganese and
aluminum). Two of the remaining metals, arsenic and mercury, exceeded the
reported human health standard for concentration in water and organisms. Mean
arsenic concentration during the 1991-1992 sampling period was 3.55 microgram
per liter (ug/l) and mean mercury concentration from 1976 to 1992 was

0.80 (ug/l). State standards for arsenic and mercury are 0.0175 and

0.151 ug/l, respectively. In addition to the reported concentrations of the
various heavy metals, low levels of DDT have been found in fish tissue
samples.

36. The proposed project would not significantly contribute to or impact area
contaminants.

AQUATIC ECOSYSTEM AND
ORGANISM DETERMINATIONS

Effects on Plankton
37. No significant effects.

Effects on Benthos

38. Some benthic organisms would be adversely impacted by deposition of £fill
material.

Effects on Nekton

39. No significant effects are expected to free-swimming animals.
Effects on Aquatic Food Web

40. No significant effects are expected.

Effects on Special Aquatic Sites

41. The Mayes Lake area of the LeFleur's Bluff State Park complex is within
the project area. It consists of several ponds and oxbow lakes. The project

would not result in significant adverse impacts to these areas.

a. Yetlands. Approximately 891 acres of bottom-land hardwood wetlands
would be adversely impacted by the project.
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b. Mudflgts. Not applicable.
c. Vegetated shallows. Not applicable.
d. Coral reefs. Not applicable.

e. Riffle and pool complexes. Not applicable.

f. Ihreatened and endangered species. The proposed project would
potentially affect the ringed sawback turtle. In accordance with Section 7(c)
of the Endangered Species Act of 1973, as amended, the U.S. Army Corps of
Engineers, Vicksburg District, prepared a Biological Assessment for the ringed
sawback turtle to address potential impacts to the turtle from implementation
of the proposed project. The U.S. Fish and Wildlife Service concurred with
the conclusions presented in the Biological Assessment that adverse impacts to
the ringed sawback turtle are unlikely as long as nesting beaches and basking
areas are not disturbed. The proposed project would not likely disturb
nesting or basking areas for the ringed sawback turtle.

g. Other wildlife. Terrestrial habitat and associated wildlife would
experience unavoidable adverse impacts associated with the loss of bottom-land
hardwood wetlands.

h. Actions to minimize impacts. Environmental design features

incorporated into the project would minimize adverse impacts to terrestrial
and wetland resources.

42. Levee alignments were designed to leave as much area as possible on the
riverside while providing for adequate storage of interior runoff. 1In
addition, an alternative which would involve construction of a levee through
Mayes Lakes State Park was rejected in favor of the floodwall adjacent to the
businesses just outside the park. The proposed levee would have interfered
with planned expansion of camping facilities, introduced an esthetically
unpleasing site to the park setting, and contributed to the further fragmenta-
tion of bottom-land hardwood habitat in the basin.

43. Other design measures to minimize impacts included shifts in the west
bank levee upstream from Lakeland Drive. Just upstream from Lakeland Drive,
the alignment was set closer to existing development to reduce impacts to a
cypress-tupelo swamp created by beavers. The area could not be avoided
entirely, however, due to the width of the proposed levee and proximity of
residences. In the area upstream from Hanging Moss Creek, the alignment was
shifted to follow the 16th section line to avoid a significant ecological area
at the end of Westbrook Road.

44. During initial levee design, the plan incorporated large berms to prevent
underseepage. However, after further study, it became evident that use of
slurry trenches was preferred due to less damage to terrestrial habitat and
lower maintenance costs. Although some borrow areas would be needed for
slurry mixing areas, these could be reclaimed and returned to forested
habitat.
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45. Borrow areas (approximately 778 acres) would be designed to minimize
clearing at the work site. The number of access points to each pit would also
be minimized. In order to reduce direct impacts and provide habitat
diversity, several small (5 to 10 acres) separate borrow pits would be
utilized instead of one large continuous pit. Following extraction of borrow
material, borrow pits would be modified to provide both shallow and deep water
areas, with inclusion of peninsulas and/or islands. Trees and brush piles
resulting from clearing would be configured to benefit wildlife instead of
burning. Some felled trees would be placed perpendicular to the edge of each
pit to provide access and loafing areas for certain wildlife species. Access
roads and other disturbed areas around borrow pits would be seeded with
wildlife food plants such as lespedeza or clover and replanted to hardwood
species. The unavoidable loss of 891 acres of bottom-land hardwood wetlands

would be fully compensated for by the reforestation of 1,228 acres of marginal
farmland with bottom-land hardwoods.

PROPOSED DISPOSAL
SITE DETERMINATIONS

Mixing Zone Determinations

46. No impact expected.

Determination of Compliance with
Applicable Water Quality Standards

47. The State of Mississippi requires that turbidity levels shall not be
exceeded by more than 50 nephelometric turbidity units outside the limits of a
750-foot mixing zone during the time of discharge and that waters be free from
toxic or harmful pollutants. Turbidity due to project construction would
result from erosion associated with project construction. Any of the eroded
material reaching the Pearl River or its tributaries would result in minor
turbidities that would be well within state standards.

Potential Effects on Human
Use Characteristics

48. Municipal and Private Water Supply. No significant effect.

49. Recreational and Commercial Fisheries. Approximately 778 acres of
aquatic habitat would be created as a result of project construction. This
would provide additional opportunities for recreational fishing.

50. Water-Related Recreation. No significant effect.
51. Parks, National and Historical Monuments, National Searches, Wildermess
Areas, Research Sites, and Similar Preserves. LeFleur's Bluff State Park

complex is within the city of Jackson and project area. It would not be
significantly affected by the project.
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Determination of Cumulative
Effects on the Aquatic Ecosystem

52. The requirement for deposition of fill material during construction would
add a minimal amount of pollutants to the Pearl River and its tributaries.
Pollutants would primarily be in the form of increased sediment loads that
would result in minor increases in both suspended solids and turbidity.

Determination of Secondary
Effects on the Aquatic Ecosystem

53. Secondary impacts on the aquatic ecosystem would be minimal.
FINDING OF COMPLIANCE FOR FLOOD CONTROL

54. No significant adaptations of the Section 404(b)(1l) guidelines were made
relative to this evaluation.

55. Deposition of £fill material would adversely impact 334 acres of bottom-
land hardwood wetlands. The proposed project features were designed to avoid
and minimize, to the maximum extent practicable, all wetlands and other waters
of the United States. Incorporated into the project’s design were levee
alignments that would leave as much area as possible on the riverside of the
levee while providing for adequate storage of interior runoff and avoiding
significant ecological areas; construction of a floodwall rather than a levee
through the Mayes Lake State Park, thus preserving esthetics as well as not
interfering with a planned park facility expansion; use of a slurry trench
rather than large berms to prevent underseepage; and designing borrow areas to
improve fish and wildlife habitat. To compensate for project-induced adverse
terrestrial habitat impacts, approximately 1,228 acres of marginal agricul-
tural land would be reforested with bottom-land hardwoods.

56. The planned deposition of fill material would not violate any applicable
State Water Quality Standards. Further, the planned fill action would not
violate the Toxic Effluent Standards of Section 307 of the Clean Water Act.

57. No endangered species or their critical habitat will be impacted by the
planned action.

58. The proposed deposition of fill material will not result in significant
adverse effects on human health and welfare, including municipal and private
water supplies, recreational and commercial fishing, plankton, fish, shell-
fish, wildlife, and special aquatic sites. The life stages of aquatic life
and other wildlife will not be adversely affected. Significant adverse
effects on aquatic ecosystem diversity, productivity and stability, and
recreation, esthetic, and economic values would not occur.

59. Appropriate steps to minimize potential adverse impacts of the fill

action on aquatic systems include cessation of fill activities during extreme
flood events.
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60. On the basis of the Section 404(b)(1l) guidelines, the proposed sites for
the deposition of fill material are specified as complying with the require-
ments of these guidelines.
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JACKSON MﬁTROPOLITAN AREA, MISSISSIPPI

APPENDIX 6
ECONOMIC APPENDIX

INTRODUCTION

1. This appendix describes the socioeconomic environment and presents the
results of an economic evaluation of the flood threat from the Pearl River in
the Jackson Metropolitan Area, Jackson, Mississippi. The evaluations are
based on overbank flood profiles projected within the municipalities of
Jackson, Flowood, Pearl, and Richland. The study area includes parts of three
counties--Madison, Hinds, and Rankin. The basic parameters of the analysis
include: October 1994 price levels, a discount rate of 7-3/4 percent, and a
100-year project life.

2. Expected flood damages to the residential, commercial, and public sectors
were determined for existing conditions and with proposed flood control
measures in place using the risk and uncertainty guidance in EC 1105-2-205,
Risk Analysis Framework for Evaluation of Hydrology/Hydraulics and Economics
in Flood Damage Reduction Studies dated 25 February 1994. The specific
purposes of this analysis were to determine the feasibility of providing flood
protection for the area and to quantify the uncertainty associated with making
the decision to invest in a flood protection project in the Jackson
Metropolitan area.

STUDY AREA
STUDY AREA LOCATION

3. The study area consists of the Pearl River Basin between river mile 270.0
just south of Byram, Mississippi, and river mile 301.77 at the dam of Ross
Barnett Reservoir. Municipalities within the area include Jackson, Flowood,
Pearl, and Richland. The project area includes parts of three counties--
Madison, Hinds, and Rankin. Major tributaries of the Pearl River within the
study area include Richland, Caney, Lynch, Town, and Hanging Moss Creeks.

STUDY AREA REACHES

4. The study area was divided into 24 reaches. These reaches consisted of
17 reaches protected by new levees, 2 reaches protected by raising existing
levees, and 5 reaches that make up the unprotected areas between the levees.
Reaches were determined based on hydrologic/hydraulic and economic conditions.
Reach boundaries and levee alignments were established to protect existing
development with the minimum amount of construction with the least amount of
environmental disturbance as possible. Plate 1 shows the location of the
existing and recommended levees.
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ECONOMIC FLOOD DAMAGE SETTING

5. The study area is primarily affected by headwater flooding from the Pearl
River. Headwater flooding is caused by heavy and intense rainfall over the
upper Pearl River Basin. Residential and nonresidential structures and
related development within and adjacent to the Pearl River flood plain are
subjected to flood damages.

6. Prior to 1979, the flood of record was the 1902 flood. The previous
modern day flood of record occurred in 1961. These record floods were far
surpassed as to flood levels, discharge and damage by the event of 1979, the
worst flood in Jackson’s history, and by that of May 1983, another major,
damaging flood. Because of the severity of these two floods, other floods
which occurred between 1979 and 1983 are noted less frequently. Floods with
frequencies of 5 to 10 years occurred on 21 March 1980, 14-17 April 1981,

6 December 1982, and 8-9 April 1983. This repeated flooding over the 4-year
period caused a great deal of trauma to the citizens in the flood area and,
combined with other events, has created intense interest in flood control.

7. During the 1979 flood, there were 1,935 houses and 775 businesses flooded.
Damages to these properties were especially severe because the river was above
flood stage from 10 to 14 days in some areas. This caused serious disruption
to transportation and communications and stymied the capitol city for weeks.
The total physical property damage caused by the 1979 flood was estimated at
$233 million in 1979 dollars or approximately $440 million in current dollars.

8. In a 2-day period between 12-13 April 1979, rainfall in amounts measuring
up to 19.6 inches fell over the headwaters of the Basin. The resulting flood
had an observed of 128,000 cubic feet per second (cfs) at the gage in Jackson.
The resulting impact to Jackson was devastating. In May 1983, another severe
rainfall in the upper Basin generated a peak of 78,600 cfs at the Jackson
gage. The frequency of the 1979 and 1983 flood events is estimated to be 200
and 35 years, respectively, at the Jackson gage.

SELECTED PLAN

9. The selected plan consist of the components listed below. A detailed
description of this plan is presented in the main report.

a. 21.9 miles of new levees
b. 10.5 miles of existing levee raising

c. 3,720 feet of floodwall
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d. 10 gated box structures
e. 9 gated pipe structures
f. 242 acres of floodway clearing
1,228 acres reforestation for mitigation
h. 28 commercial structures acquisition/demolition

10. The net grade of the recommended new and upgraded existing levees equals
the Pearl River flow line having a stage of 47.0 feet at the Highway 80 gage.
The 10.5 miles of existing levees will be raised 2 to 6 feet. The selected
Plan reduces 95 percent of total damages and has a 99 percent probability of
containing the 1 percent chance flood (100-year event) should it occur. Of
particular importance, it has a 96 percent probability of containing the
300-year event, should it occur. Following are the results of the economic
analysis of the selected plan:

First Annual Annual Excess Benefit-
Cost Cost Benefits Benefits Cost Ratio
($000) ($000) ($000) ($000)

99,379 9,098 13,912 4,814 1.53

11. The tentatively selected plan would provide protection to 19 of the

24 reaches evaluated. Four of the reaches are riverside of the levees. Only
two of these reaches have structures subject to damages. Permanent structures
in these reaches will be purchased and removed. Reach W9, referred to as the
Byram levee area, was eliminated. The Byram levee is economically infeasible
and the only reach that is a separate segment from the tentatively selected
plan. The proposed Byram levee is located 8 miles below the tentatively
selected plan. Project impacts in the Byram area were evaluated and deter-
mined to be insignificant.

SOCIOECONOMIC CHARACTERISTICS
SOCIOECONOMIC CHARACTERISTICS BY PARAMETER

12. The following presents information on the demographic and economic
characteristics of Hinds and Rankin Counties, Mississippi. Madison County was
not included since less than 1 percent of the county is within the study area.

Population

13. Data from the 1990 Census reflect a population of 342,000 in the two-
county area, an increase of 6.7 percent since 1980. Significantly, this two-
county area contained 13.3 percent of the state’s 1990 population. Especially
strong growth occurred in Rankin County, with a 58 percent increase from 1970
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to 1980 and 26.3 percent from 1980 to 1990. Table 6-1 displays selected
population data for the two counties.

TABLE 6-1
COUNTY POPULATION
JACKSON METROPOLITAN AREA, MISSISSIPPI

Population Percent

187,045

1970

214,973

1980

250,998

254,300

Change
1980-1990

34,322

43,933

69,427

87,700

221,367

258,933

320,425

342,000
Population: 60, , 1980, 990

14. The parts of the two-county area in and near Jackson are overwhelmingly
urban, while the remainder reflects the rural character of the Pearl River
Basin. Census data indicate that 78.5 percent of the counties’ residents were
classified as urban in 1990, but this number is skewed by Hinds County with
its 86.6 percent urban population. In both counties, the urban proportions
grew between 1970 and 1980, especially in Rankin County, which more than
doubled its percentage. The urban proportions have remained constant through

the 1980’s. Table 6-2 summarizes pertinent residential statistics.

TABLE 6-2
COUNTY URBAN POPULATIONS, 1990
JACKSON METROPOLITAN AREA, MISSISSIPPI

1980 Percent
Hinds 220,227 86.6 86.8
Rankin 48,296 55.1 56.3
268,523 78.5 80.2

Urban Residents Percent of Total

15. The total number of housing units in the two-county area increased
substantially from 1980 to 1990 from 107,886 to 120,881, a gain of 12 percent.
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Units increased by 37.2 percent in Rankin County and 5.7 percent in Hinds
County. The overall gain in housing of about 12 percent, when compared to the

6.7 percent population rise, results from both smaller families and larger
numbers of one-person households.

Employment

16. Between 1980 and 1990, the number of individuals in the labor force grew
from 164,342 to 180,536, a gain of 9.85 percent. Rankin County registered the
highest growth, 52 percent, compared to 3.45 percent increase in Hinds County.
Table 6-3 shows the 1989 distribution of place-of-work employment by major
industry group for the two counties. Because of the dominant influence of
Jackson, the trade services sectors constitute 53 percent of area employment,

followed by government at 24 percent, manufacturing at 10 percent, and all
other sectors at 12 percent.

TABLE 6-3
PLACE-OF-WORK EMPLOYMENT, 1990
JACKSON METROPOLITAN AREA, MISSISSIPPI

Trade and
Total Services Government | Manufacturing

147,476 80,021 35,835 13,790
33,060 14,910 7,877 5,593
180,536 94,931 43,712 19,383

17. With the economic growth in the area, major changes have occurred in the
income statistics of the two counties. The 1990 per capita income figures for
each county showed increases in excess of 70 percent over the 1980 numbers.

In constant dollars, Rankin County’s gain was 80.5 percent, from $8,180 to
$14,765, with Hinds County increasing 72 percent from $9,151 to $15,753.

Irxansportation

18. The Jackson transportation system is well developed. In general, the
highway system appears to meet the present needs of the area. Interstates 20
and 55 and U.S. Highway 49 serve as major corridors for Jackson. The two
major airports in the Basin--Allen C. Thompson and Hawkins Fields--are both
located at Jackson. Allen C. Thompson is the larger of the two in total
aviation operations. Those two airfields serve the regional passenger,
freight, and general aviation needs of residents in the Basin. A railroad
system presently exists in the region; however, there has been a loss of both
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passenger and freight traffic over the past years. The Illinois Central Gulf
Railroad serves the Jackson area. Waterborne commerce has not moved on the
Pearl River in the Jackson area in recent times.

Utilities

19. Privately owned utilities serve the Jackson area. Mississippi Power and
Light Company is the primary electric power distributor, and United Gas
Pipeline Company supplies natural gas. Jackson’s water supply is withdrawn
from the Pearl River from streamflow provided by Ross Barnett Reservoir.
Other urban areas depend on wells located in the immediate area for their
water supply. None reported difficulty in maintaining adequate reserves for
their consumers. Existing sewage treatment facilities can absorb limited new
development with a minimum amount of improvements or additions to existing
facilities.

land Use

20. In 1985, over 23 percent of the 38,300-acre study area flood plain was
devoted to urban development. Since that time, urban development, primarily
residential and commercial development, has continued within the flood plain.
Land use and acreages within the Pearl River flood plain in the Jackson area
are provided in Table 6-4.

TABLE 6-4
PEARL RIVER FLOOD PLAIN LAND USE
JACKSON AREA a/
JACKSON METROPOLITAN AREA, MISSISSIPPI

Land Use Acreage Percent

Bottom-land Hardwoods 16,479 43.0

Cypress-tupelo 1,046
Upland Hardwoods 567
Mixed Hardwoods 2,453
Pine 1,285
Cutover Lands 1,417
Pasture/0ld Field 3,425
Cropland 1,334
Open Water 1,393

W W Jo JW W IO = |IN
lo|lw o]l luv]lw

Urban Development 8,901

Total

rom Ross Barnett R
Wildlife Service, 1985).
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STRUCTURE INVENTORY
STRUCTURAL SURVEYS

21. During reconnaissance studies, a complete structure inventory was
conducted in the fall of 1987 and an additional inventory was conducted in
October 1989. During feasibility studies, another survey was conducted in the
spring of 1991 to identify all new construction that had occurred since the
earlier inventory. The structural inventory consisted of 8,181 structures
with 6,551 residential and 1,630 nonresidential. Information gathered on each
structure consisted of structure value, structure type, first floor elevation,
type construction, number of stories, and location. The comprehensive survey,

as opposed to a semple, and highly detailed data it produced were critical to
this evaluation and enhance the accuracy of study findings.

Structure Values

22. Vicksburg District real estate appraisers determined the values associ-
ated with improvements within the flood plain. Each individual structure was
visually evaluated. The market data approach was used to derive structure
depreciated replacement cost. This approach, once the sales are obtained, is
the most cost-effective method of estimating the depreciated replacement cost.
Sales of comparable properties, once land is removed, provide a more complete
method because depreciation and allowance for location differences are already
factored into the value. Special purpose structures; {.e., public buildings,
large industrial complexes, and semi-public structures such as hospitals and
churches were investigated and estimated either utilizing market data, cost
approach (Marshal and Swift, reproduction cost minus depreciation), or
obtained from current insured values. Table 6-5 displays the value of
residential and nonresidential structures by levee segment.

Structure Elevations

23. Structure elevations were derived from third order surveys using con-
ventional levels for 55 percent of the structures. Approximately 45 percent
of the structure elevations were derived from 2-foot contour aerial survey
mapping. Table 6-6 displays the number of structures damaged by frequency.
Of particular importance is the large number of structures subject to flood

damages from events greater than the 100-year event. Figure 6-1 illustrates
this concept.
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TABLE 6-5
VALUE OF STRUCTURES BY AREA
EXISTING CONDITION
JACKSON METROPOLITAN AREA, MISSISSIPPI
($000)

Reach Residential Nonresidential Total
o ‘, .# . 'vixgistihé'ievne and BelhavenvAreg - '
Fairgrounds 2,299 36,590 38,889
East Jackson 46,891 81,350 128,241
Belhaven 5,110 125 5,235

S Town and Lynch Creek Area
Town and Lynch 7,357 258,822 266,179

- Richland and South Jackson Area
South Jackson 12,276 8,684 20,960
Richland 8,928 4,766 13,694

R : .Abbve Existing Levee Area
Northeast Jackson 246,781 42,830 289,611
Flowood/Laurelwood 14,766 62,717 77,483
Floodwall 17,447 13,261 30,708 )

Total 361,855 509,145 871,000 j
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TABLE 6-6
NUMBER OF STRUCTURES FLOODED BY FREQUENCY
EXISTING CONDITION
RELATIONSHIP OF FLOOD FREQUENCY
JACKSON METROPOLITAN AREA, MISSISSIPPI

Frequency
of Residential Nonresidential
Occurrence (#) (#)

(Freq/Yr)
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Figure 6-1
Number of Structures Damaged by Frequency
Existing Development
Jackson Metropolitan Area, MS

Structures Dama
(Non Cumulathrsegd

3,500

2,625

1,750

875

5 10 25 50 100 300 500 SPF
Flood Frequency (YR)
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24. The contribution to average annual flood damages from flooding events of
a 100-year magnitude or greater is often relatively small, but such is not the
case in the Jackson area. In this case, the contribution to average annual
damages from floods ranging from a 100-year event through a SPF event is
approximately 62 percent of total average annual flood damages. This is in
large part due to the protection afforded by the existing Fairgrounds and the
East Jackson Levee. This phenomenon is also true because of the degree of
development of the upper portions of the flood plain relative to the develop-
ment in the lower portions of the flood plain, particularly in the northeast
and south Jackson areas. The results of this phenomenon make it imperative
that potential solutions to the flooding problem address themselves primarily

to substantial reduction of flood stages that occur from flood events greater
than the 100-year event.

TRADITIONAL NATIONAL ECONOMIC DEVELOPMENT (NED) ANALYSIS
VERSUS RISK ANALYSIS APPROACH

GENERAL

25. This report evaluates the economic impacts of flooding in the Jackson
Metropolitan area using the risk analysis procedures described in

EC 1105-2-205 dated 25 February 1994. This analysis technique was chosen as
the best means of evaluating the uncertainty in the hydrologic/hydraulic and
economic conditions in the Jackson Metropolitan area. The following para-
graphs briefly review the basic elements of the traditional NED analysis and
set forth a general overview of the risk analysis approach.

TRADITIONAL NED ANALYSIS

26. The traditional NED levee analysis involved designing a levee to provide
protection against a particular flood event, normally a historical event.
Levee height was determined by analyzing flood plain damage potential, damages
prevented, and cost for selected levee designs. The plan selected was based
on maximizing net national economic benefits. An increment of levee height
over the design flood level, "freeboard,” was added. The freeboard was

provided to ensure performance of the project during occurrence of the design
flood.

27. There has been an ongoing debate regarding the economic consideration of
freeboard. An economic viewpoint is that a return should be received for the
additional increment of expensive investment. A design viewpoint is that
freeboard must be provided to ensure the project provides the benefits claimed
for all floods up to and including the design flood. In accounting for
benefits due to freeboard and thus selecting the plan that maximizes net
benefits, the traditional method allowed claiming partial credit for the
benefits in the freeboard range.

28. The traditional approach was to make best estimates of flow-frequency,

stage-discharge, and stage-damage and several other items and consider
uncertainty by application of professional judgment, designing freeboard, and

6-11



sensitivity analysis. The basic criticism of the traditional approach is that 1
freeboard is expensive and our studies do not adequately quantify the return ’
expected for the investment.

RISK ANALYSIS APPROACH

29. The new approach abandons the concept of freeboard and, instead, incor-
porates elements of risk and uncertainty more directly in project formulation,
evaluation, and design. This approach accounts for the inherent uncertainty
of our hydrologic/hydraulic and economic variables. The basic data are the
same except uncertainty is explicitly quantified. A key feature of this
analysis is that the levee sizing parameter is design elevation - not the
protection provided or risk factor. There is no "design flood" as such, and
levee freeboard to account for uncertainty is not added. The results relate
to levees that correspond to particular stages at the gage.

30. With new technology, including computer software @RISK, we can now
analytically, mathematically handle the risk and uncertainty that was pre-
viously difficult to do. The Risk based NED analysis involves deriving a
stage-discharge curve, discharge-probability curve, and a stage-damage curve,
all with risk and uncertainty incorporated. By integrating these curves,
their associated risk and uncertainty, and an annual cost curve, an NED
alternative is selected based on levee height instead of a levee design
expressed as storm frequency design. This process is discussed and clarified
further in the remainder of this appendix.

31. Risk based analysis incorporates risk and uncertainty into the calcula-
tion of flood damages for specified events by using a simulation technique in
which multiple iterations select from the full range of possible values for
each input variable. The resulting mean value and probability distributions
provide the decision maker a complete picture of all the possible outcomes.

32. The analysis is accomplished by considering the range of possible values
(maximum and minimum values for each input variable in the flood damage
calculation) and distribution of the likely occurrence of outcomes over the
specified range. The @RISK program uses Monte Carlo simulation to derive the
possible variable occurrences. Monte Carlo simulation uses randomly generated
numbers to simulate the occurrences of selected variables from established
ranges and distributions. In a normal distribution, 68 percent of the
occurrences of a particular outcome would be within one standard deviation on
either side of the mean (expected value), 95 percent within two standard
deviations on either side of the mean, and 99.7 percent within three standard
deviations on either side of the mean.

33. The computerized Latin Hypercube sampling technique is used to sample
from within the range of values. With each sample or iteration, a value is
selected. The sum of all sampled values divided by the number of samples
yields the expected value. This routine is accomplished simultaneously for
each structure on each variable used to calculate the stage-damage curve.
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Once the stage-damage curve and its corresponding standard deviations are
developed, it is used with the stage-discharge curve and the discharge-
probability curve to determine residual damages for selected levee heights.

34. The risk and uncertainty analysis includes not only the point estimate
that is the expected result (or the most likely occurrence of a variable), but
also the range of potential outcomes for that variable and the distribution of
potential outcomes over that range. The results reflect how the rare and
unlikely combinations of possible events affect project formulation.

35. Figure 6-2 displays a schematic diagram of the results of risk and uncer-
tainty modeling from calculating structure value for an individual residential
structure. A normal distribution is depicted with a sample mean value of
$80,000, standard deviation of .05102 (.10/1.96), and a range plus or minus
10 percent. Assuming there is a 95 percent confidence level, the true mean is
within *+ 10 percent of the sample mean. This implies a standard deviation for
structure values of $80,000 equals 8,000/1.96 or 4,082. The risk model not
only evaluates the uncertainty of each variable in this manner, but integrates
the uncertainty of all the variables to determine total damage and its
corresponding uncertainty given the uncertainty of all the variables.

36. Development of the risk and uncertainty spreadsheet models employed,
determination of probability density functions, and estimation of variable
parameters and assumptions has been a joint effort among the U.S. Army Corps
of Engineers Water Resources Support Center (Institute of Water Resources and
the Hydrologic Engineering Center (HEC)), and the Vicksburg District.

FLOOD DAMAGE EVALUATION USING RISK MODELING
SPREADSHEET (DATA) DEVELOPMENT

37. There were three @RISK simulation spreadsheets employed in the economic
evaluation of the Jackson Metropolitan Area Study. The first spreadsheet
incorporated the variables necessary to calculate structure stage-damage with
risk considered. The second spreadsheet, developed by HEC and known as the
project sizing template, integrates the stage-damage curve, stage-discharge
curve, and the discharge-probability curve. This spreadsheet provides the
basic NED analysis. The third spreadsheet is a modification of the project
sizing template for the purpose of evaluating existing levees. The project
sizing template results in two principal conclusions--project sizing and
project reliability. Project sizing yields the basic NED analysis of levee
sizes that corresponds to a particular stage at the gage location. Project

reliability results in the probability of a levee height containing frequency
flow events.
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Figure 6-2
EXAMPLE

STRUCTURE VALUE UNCERTAINTY
Jackson Metropolitan Area, MS

725 75 77 80 82 85 87

($000)

Iteration \7|ue
W/R&U

1 84,036
2 78,765
3 80,810

5,000 82,042
Total 400,053,234

5000 = .380,000
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RESIDENTIAL/COMMERCIAL/INDUSTRIAL
STRUCTURE EVALUATION

38. The first step in constructing the @RISK simulation spreadsheets is to
identify the sources of uncertainty that affect the calculation of flood
damages. These sources involve three basic relationships--stage-damage,
stage-discharge, and discharge-probability. The following discussion will
focus on the uncertainty involved in the development of the structural stage-
damage curve. Refer to Appendix 4 for discussion of variables evaluated for

their impact on the latter two relationships, stage-discharge and discharge-
probability.

39. Four variables were analyzed for their impact on the stage-damage curve.
These include structure value, content value, first floor elevation, and
depth-damage relationships. Content value of nonresidential structures was
the only variable not evaluated for its risk and uncertainty in the develop-
ment of the structure stage-damage curve. Only 20 percent of the structures
are nonresidential. Part of this uncertainty is captured in varying the
structure value, first floor elevation, and the depth-damage relationship.

Structure Value

40. Structure values were determined by real estate appraisers. Using market
sales the appraisers estimated the values of residential and nonresidential
structures to have an error of plus or minus 10 and 20 percent, respectively.
A TNORMAL probability density function was used with the appraised value as
the mean, standard normal deviation, and a minimum value of minus 10 percent
of the mean and maximum value of plus 10 percent of the mean. A TNORMAL
probability density function is a normal distribution that is truncated at
each end of the distribution by the limits of the range of possible values

established. Nonresidential minimum and maximum were based on a 20 percent
estimated error.

Fixst Flooxr Elevation

41. Risk assessment of structure first floor elevations was based on esti-
mates of error established in EC 1105-2-205, Risk Analysis Framework for
Evaluation of Hydrology/Hydraulics and Economics in Flood Damage Reduction
Studies, 25 February 1994. Structure elevations were derived by structure
using conventional levels for 55 percent of the structures. Approximately

45 percent of the structure elevations were derived from 2-foot contour aerial
survey mapping. The standard deviations in feet were .03 and .30 for conven-

tional level and 2-foot aerial survey, respectively. A TNORMAL probability
density function was used to describe this variable.

6-15



Content and Depth-Damage Values

42. Since 1987, extensive investigations have been made by the Economic and
Social Analysis Branch to determine applicable depth-damage relationships to
areas within the Vicksburg District. Curves under evaluation have included
Huntington (1976), TVA (1982), FIA (1978), and CH2MHill (1980). Flood
history, topographic features, socioeconomic conditions, and structural
characteristics (e.g., values) are among parameters considered for each study
area. In this assessment, it was determined that the freshwater depth-damage
relationships developed by CH2MHill, Inc., best conformed to the economic,
hydrologic, and physical environments prevalent in Jackson, Mississippi.

43. Background. The depth-damage relationships considered most applicable to
the Jackson, Mississippi, area were developed by a contract firm, CH2MHill,
Inc., for the New Orleans District in 1979-1980. These curves, based on
structural inventories of over 7,000 homes in Jefferson and Orleans Parishes,
were derived specifically for utilization in the Lake Pontchartrain Hurricane
Protection Project and like areas. Extensive depth-damage surveys were
conducted utilizing 125 structures from the original data base. Each struc-
ture was visually inspected with estimated expected damages recorded at
various levels of inundation. Estimated damages, expressed as a percent of
depreciated preflood structure and contents values, were compiled by 0.5-foot
increments of flooding to a depth of 15 feet over the ground flood elevation.
Curves were further differentiated by structure type and type of flooding
(i.e., freshwater versus saltwater flooding). Structure values were aggre-
gated into three basic structure types (i.e., single-story, two-story or
greater, and mobile home) by construction type. The freshwater damage curves
were determined to be the type applicable to overflow within the Jackson
Metropolitan Area.

44. Purpose. The following paragraphs demonstrate the vast similarities
between the two study areas. This information supports the application of the
CH2MHi1ll depth-damage curves and content values used in the economic evalua-
tion of water resource improvements in the Jackson Metropolitan Area. Due to
the proximity of the two areas and the similar climates, construction types,
structure values, and socioeconomic and hydrologic characteristics, use of
these data was deemed to be appropriate.

45. Similarities in the Areas.

a. General. The study areas under comparison include Jefferson and
Orleans Parishes and the city of New Orleans, Louisiana, of the CH2MHill
study, and Hinds and Rankin Counties and the city of Jackson, Mississippi, of }
the Jackson Metropolitan Study. These areas share several common physio-
graphical and socioeconomic characteristics among which include climate,
topography, flood history, urbanization trends, etc. In addition, given that
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the structures surveyed in both the CH2MHill contract and the Jackson Metro-
politan Study Area were predominantly middle class homes of similar construc-
tion, income values, etc., there is little basis for any significant
differences in depth-damage relationships for the areas.

b. location and Climate. Jackson, Mississippi, is located 181 miles
northeast of New Orleans, Louisiana, along the Pearl River. The geographic
locations of both areas, which lie in the Lower Mississippi River alluvial
plain, are classified in the central region of the Marshall and Swift Con-
struction Costs Climate map. They are characterized by normally mild climates
and have average daily temperatures ranging from lows of 32.7 to 41.8 degrees
F in January to 90.6 to 92.4 degrees F in July. Houses within this climate
generally have 2- by 4-inch stud construction, minimal wall and ceiling

insulation, and single-window glazing. The Jackson area and the area surveyed
by CH2MHill conform to these construction practices.

c. JTopography. Lands in both areas under comparison are used exten-
sively for urban development. The study areas are basically characterized by
very flat to gently rolling lands with slopes ranging from O to 2 percent.
Elevations in the New Orleans area range from near sea level in the swamplands
to approximately 23 feet above sea level along higher grounds. Physiography
in the Jackson Metropolitan Study area ranges from flat flood plains to
sloping areas up to 300 feet. Both areas have an ample supply of water
resources which include lakes, swamps, rivers, bayous, and other tributary
systems. Rainfall in the areas is normally abundant and well distributed
throughout the year, resulting in a fairly high water table. Annual precipi-
tation ranges from 55.4 to 61.9 inches. Evaporation potential and perme-
ability of the soils in the areas are normally moderate which result in soils
that are somewhat poorly drained, dependent on the type of soil and season of
the year. Development in these areas usually has poor potential for most
urban uses because of its susceptibility to flooding and wetness. Because of
the mild climate and high water table, most structures built in these areas

are constructed with a foundation depth of about 18 inches and do not have
basements.

d. Flood History. Both study areas have been affected by urban flooding
caused by heavy and intense rainfall. CH2MHill flood damage to individual
components of each structure, such as floor covering, brick veneer, or
electrical circuits, was defined as the cost to repair or replace that item,
whichever was the least amount. A minimum damage due to silt and flood
duration of 1 week at each 6-inch depth interval was derived. 1t was assumed
that there was no wind or current and that the structure does not lift off its
foundation. Differences in the flooding in the Lake Pontchartrain study and
the Jackson area are that floodwaters from the Pearl River contain large
amounts of silt and the larger floods have durations of up to 2 weeks.
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46. Socioecopnomics.
a. Housing and Structural Characteristics.

(1) Statistics from the 1990 Census reveal the resemblance in housing
characteristics between the two study areas. The number of households in New
Orleans was estimated to be 188,235 in 1990 as compared to 120,881 in the
Jackson area. In view of the population of each area, the number of persons
per household (PPH) was very close. PPH ranged from 2.55 for New Orleans and
Orleans Parish to 2.82 for Rankin County in Mississippi. Remaining statistics
include 2.68 for Jefferson Parish, 2.64 for Jackson, and 2.7 for Hinds County.

(2) In addition to housing numbers, the types of housing construction
and residential values are very comparable. In 1990, the difference in median
housing values between the two areas was less than 14 percent. Orleans and
Jefferson Parishes averaged housing values of approximately $70,550, while
Hinds and Rankin Counties were approximately $60,950. Both of these were
below the national average of $79,100. Rent values in the two areas were also
comparable with $379 in New Orleans and $388 in Jackson.

(3) In a comparison of construction types, the majority of these
homes are middle-class residences, ranging in size from 1,200 to 2,000 square
feet of living area. Construction types range from older neighborhood pier
homes, with hardwood floors, high ceilings, and screened porches to newer
brick slab homes located primarily in suburban areas. Most of the data base
consisted of homes constructed within the last 20 years, typically one-story,
brick veneer, on a slab foundation or piers, and with no basement. According
to the Marshall and Swift Residential Estimator Service, the local multiplier
for New Orleans (.90), which adjusts the costs of construction for a specific
geographic location, is only 4 percent higher than the local multiplier for
Jackson (.86), both of which are below the national average.

b. Income. Per capital income values from the 1990 Census ranged from
$11,372 for the city of New Orleans to $12,216 for Jackson. Although each of
these is well below the national average of $18,660, they are closely
equivalent to each other (within 7 percent).

47. Content Valuegs. The above information reveals that the socioeconomic,
structural, hydrologic, and physical characteristics of Jefferson and Orleans
Parishes, Louisiana, conform closely to those of the Jackson Metropolitan
study area. Number of persons per household, types of construction, structure
values, local Marshall and Swift Residential local cost of construction multi-
plier, and per capital income illustrate the comparability of the two areas.
The similarities of these areas support the use of structure content value
ratios and depth-damage relationships. Table 6-7 illustrates the contents to
structure percentage values for the Jackson Metropolitan Area.
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TABLE 6-7
CONTENTS TO STRUCTURES PERCENTAGE VALUES
JACKSON METROPOLITAN AREA

Type of Structure Contents
(%)

Residential 60

Commercial 125

Professional 125

Industrial 113

Public 24

Semipublic 24

Recreational 24

Waxehouse

Mobile home 71

48. Uncertainty Parameters.
a. Content-to-structure values. Residential uncertainty bounds on

content value-structure value ratios were based on parameters of survey data
from Jefferson and Orleans Parishes, Louisiana, used to establish the depth-
damage relationships. Content value to structure value ratios ranged from 48
to 71 percent. This range was used to establish the standard deviation of
content value. The standard deviation derived from consultation with the
Institute of Water Resources was the difference in the range of content value
ratios divided by four (4) and multiplied by the structure value. The four
represents four standard deviations of the mean value. Research conducted at
the Institute of Water Resources determined that a TLOGNORMAL probability
density function fits the national data on content value-structure value
ratios. The probability density function formula within the @Risk program is
established with a mean, standard deviation, and a minimum and maximum value.
The minimum and maximum content values were derived from the range of content
values. The standard deviation derived as described establishes the mean
content value-structure value ratio.

b. Depth-damage relationship.

(1) The range of the depth-damage relationships was determined from
comparison of three depth-damage curves. Depth-damage relationships from
surveys conducted by CH2MHill, consultant for the New Orleans District;
Huntington depth-damage relationships; and depth-damage relationships
developed by the Tennessee Valley Authority were evaluated. An average
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standard deviation was determined from comparing the average standard devia-
tions of these relationships for each specific depth. The average standard
deviation of these relationships is 25 percent. A TNORMAL probability density
function was used to describe this variable. This density function consists
of a sample mean value, standard deviation of .12755 (.25/1.96), and a range
plus or minus 25 percent. Assuming there is a 95 percent confidence level,

the true mean is within #25 percent of the sample mean.

(2) The Federal Insurance Administration (FIA) contents and structure
flood insurance claims data for the Jackson Metropolitan Area (Hinds and
Rankin Counties) were also evaluated. Depth/damage curves for contents and
structure were developed from the FIA data base. The FIA depth/damage
relationships were examined for their affect on project benefits. The FIA
depth/damage curves would result in an approximate 1l percent increase in
project benefits. The FIA depth/damage curves were not used due to inconsis-
tencies in the data. Table 6-8 presents the detailed structure and content
depth/damage curves, based on 1l-foot increments, for both the FIA and the
CH2MHill curves.

TABLE 6-8
AVERAGE PERCENT STRUCTURE
AND CONTENT DEPTH/DAMAGE, BY FOOT
FIA DATA AND CH2MHill
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OTHER DAMAGE/BENEFIT CATEGORIES

49. Three additional damage and two benefit categories were evaluated. The
damage categories included emergency costs, road and bridge, and automobiles.
The benefit categories evaluated are entitled Federal Flood Insurance and
Reduced Fill. Damages and project benefits were also determined for the
Savanna Street Wastewater Treatment Plant (SSWWIP).

Emergency Costs

50. Emergency costs include such items as evacuation and reoccupation costs;
flood-fighting expenses; costs for emergency shelter and food for evacuees;
state and Federal disaster relief; increased expense of normal operations;
increased costs of police, fire, and/or military patrol; and losses due to
abnormal depreciation of equipment; e.g., fire trucks, patrol cars, bull-
dozers, etc., resulting from catastrophic flooding. Specific flood-fighting
activities include sandbagging, road barricades, pumps and associated equip-
ment, levees, transport of fill dirt, etc., and other requirements resulting
from flooding. These are expenses or costs borne by affected residents and
property owners, local or state governments or agencies, other Federal
agencies, or national organizationms.

51. Emergency cost was derived from a survey conducted by the Vicksburg
District of the Salvation Army, American Red Cross, Federal Emergency Manage-
ment Agency, Mississippi Emergency Management Agency, Civil Defense agencies,
and the National Guard. Emergency costs in the State of Mississippi asso-
ciated with actual 1990 and 1991 flood events and number of structures
affected were used to derive an emergency cost per structure. A stage-damage
relationship for evaluation in the risk-based analysis was derived by applying
the cost per structure to the number of structures flooded by frequency.

Table 6-9 illustrates the cost components of the emergency cost calculations
for the Jackson Metropolitan area.
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TABLE 6-9
EMERGENCY COSTS ASSOCIATED WITH FLOODING
JACKSON METROPOLITAN AREA, MISSISSIPPI

DESCRIPTION

Emergency Relief b/ Emergency aid for shelter, food, and
clothing; health, cleaning, and
meintensnce supplies, etc.

Evacustion/Reoccupation ¢/ Evacuation expenses paid by the American
Red Cross to relocate each family (or
structure flooded) are besed on rent or
lodging costs for the family for 1 month

Flood-fighting Expenses ¢/ Flood-fighting/floodproofing measures
include costs of sandbegging, pumps,
levess, dirt, visqueen, berricedes,
tractors, trailers and other miscellaneous

oquipment

Emergency Personnel/Rescue & Patrol Emergency operations include expenditures
Operations g/ in excess of the normel operating costs of
labor and equipment (e.g., rescue and
patrol operations; boats, autos, fire
trucks, etc.; additional costs associated
with mud slides and debris removal)

TOTAL FLOOD EXPENSES :

8/ Costs were provided from reference sources on a cost-per-structure basis. Emergency costs per structure
are presented in October 1993 dollars.

b/ The Salvation Army and American Red Cross were interviewed to provide informetion on relief measures.

¢/ The American Red Cross provided informstion on evacustion expenses.

d/ Several goverrment orgenizations were surveyed for these statistics, including FEMA, MEMA, Civil Defense
agencies, the National Guard, etc.

g/ Costs of rescue and petrol operations were provided by local fire, police, sheriff, and highway

departments.

Road and Bridge

52. The overall analysis of transportation facility losses involved determin-
ing the number of units adversely impacted by frequency and the application of
these data to a loss per unit value for various types of facilities involved.
Aerial photographs, topographic maps, hydrologic data, and a delineation of
the area affected were utilized in this analysis. In order to calculate these
damages, stage-frequency and stage-damage curves were developed for each area.
The evaluation also incorporated data from interviews with local officials.
53. The type, location, and number of miles of streets, roads, etc., affected
were based on analysis of current aerial photographs and topographic maps on
which the impacted area was delineated. The loss value per mile of road was
derived through contacts with the street maintenance personnel and county
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highway officials in the project area. These officials are very familiar with
all aspects of highway/bridge construction, repair, and maintenance cost
including those associated with historical flood damage. The county engineers
evaluated actual cost estimates of asphalt overlay and minimum patching. A
loss value of $26,250 per mile was estimated. The number of miles of roads
flooded by the 50-, 100-, 300-, and 500-year events by levee segment area was
derived by delineating these events onto quadrangle maps and planimetering
highway mileage and applied to the loss value per mile to establish a stage-
damage relationship for evaluation in the risk-based analysis. Miles of flood
highways ranged from approximately 55 miles from a 50-year event to approxi-
mately 120 miles from a 500-year event. There were no road and bridge damages
calculated below the 50-year event. Although rerouting traffic costs have
occurred from historical flood events, these costs were not included in this
analysis. The resulting stage-damage relationships were evaluated within the
risk analysis framework.

Automobile

54. The analysis of automobile damages involved determining the number of
units (automobiles) impacted and the application of these data to the damage
per unit value. Estimation of the number of automobiles per household by
frequency in the area was accomplished utilizing the number of automobiles per
household, and number of households assumed to be damaged. These values were
applied to an average damage per automobile to derive overall damages.

55. Variations in the depth of flooding in these urban areas would result in
some automobiles having a higher percentage of damage than others. Therefore
it was determined that the damage per automobile should be based on an average
of several flood depths and represent potential average damage values. The
average damage per automobile was based on the average damage value used in
the Ouachita River Basin, Monroe-West Monroe Interim Study, February 1987.
Automobile depth-percent damage information used in the Paxton Creek, Harris-
burg, Pennsylvania, Study, June 1992; other Baltimore District studies; and
the Peachtree-Nancy Creeks Metropolitan Atlanta Area, Georgia, September 1979,
by the Savannah District was utilized in the Ouachita River Study. The
average damage per automobile ($697) was an average of potential damage of
several flood depths. The per automobile damage was applied to only

10 percent of the automobiles subject to flooding, the same percentage used in
the Ouachita River Basin, Monroe-West Monroe Interim Study. The $697 per
automobile is a conservative estimate of damages when compared to the 1l-foot,
10 percent damage per automobile utilized in the Paxton Creek Study. Although
automobile damages have occurred to automobile dealerships from historical
flood events, these damages were not included in this analysis. The stage-
damage relationships developed from this analysis were evaluated within the
risk and uncertainty framework.
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Fedexral Flood Insurance

56. Benefits from the reduction in the cost of administering the flood
insurance program deals with probable changes in the aerial extent of the
100-year flood plain for the with- versus without-project conditions. The
number of structures which would no longer be in the 100-year flood plain,
2,576, was used in the computation of this category of benefits. The current
operating cost per policy is $125.00. Municipalities within the project area
include Jackson, Flowood, Pearl, and Richland. The main threat of flooding in
these cities is from headwater and backwater from the Pearl River. Federal
Flood Insurance policies for the municipalities totaled 5,704 in October 1992
and 5,456 policies in August 1994. Although it is difficult to verify the
location of each policy, these data are very strong evidence the insurance
policies do exist, are consistent from year to year, and exist due to the
threat of flooding from the Pearl River. Federal insurance reduction benefits
only consist of 2 percent of the total project benefits. Table 6-10 presents
policy data for 1992 and 1994 for the study area.

TABLE 6-10
NUMBER OF INSURANCE POLICIES BY MUNICIPALITY
JACKSON METROPOLITAN AREA, MISSISSIPPI

POLICIES

City of Jackson

| City of Flowood

City of Pearl
City of Richland

Hinds County Unincorporated

Rankin County Unincorporated
TOTAL

Reduced Fill

57. Reduced fill benefits are derived from the reduction in the cost to fill
land to the required level for development on land that will be filled without
project construction. The acreage subject to land filling and yardage
required to fill to the 100-year event plus 1 foot and the 1979 flood event
elevations were determined. These acres are outside the designated floodway
and area required for runoff storage. A survey of current landowners was
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conducted to verify the acres to be filled and to determine the development
timeframe. The survey indicated 60 percent of the acreage subject to fill
would be filled after project construction. Although numerous factors affect
land development, landowner intentions were considered to be the best
barometer of acreage and timeframe of development. The survey revealed
acreage was anticipated to be developed within approximately the first 5 to
10 years of the projects life. The acreage subject to fill and ongoing
development were demonstrated during the Feasibility Review Conference field
trip. Additionally, Plate 6-1 1980 quadrangle map and Plate 6-1I current 1992
Planimetric map illustrate the rate of development within the area where land
filling benefits were evaluated. It should be noted that although other
landfilling throughout the project area is occurring, only the area along
Lakeland Drive was used to calculate fill benefits.

58. Reduced fill benefits were derived by determining the acreage to be
filled by elevation. The cost to fill to the required (100-year plus 1 foot)
elevation was then determined. Normally this analysis would be based on
filling to the 100-year plus 1 foot elevation, survey information indicated
the rule was to fill to the 1979 flood elevation. An estimated 218 acres are
to be filled after project construction.

Ixeatment Plant

59. Flood damages and project benefits were determined for SSWWIP. SSWWTP is
the wastewater treatment facility for the Jackson metropolitan area. This
area includes the cities of Jackson, Flowood, Pearl, Richland, and Brandon.
The treatment plant is currently protected by a non-Federal ring levee.
Estimated with- and without-project damages/benefits were derived through
field investigations and consultation with the city of Jackson Department of
Public Works and SSWWTP personnel. The existing treatment plant levee was
evaluated to determine the probable failure and nonfailure points. Flood
damages were based on beginning points of damages, estimated damages by flood
elevation, historical flood damages, and probabilities of levee failures. The
Jackson Department of Public Works engineering staff estimated repair cost to
SSWWTP as a result of a flood the magnitude of the 1979 flood would require
$20 million. Estimated annual benefits to SSWWTP are $1,253,000.

SUMMARY OF EXPECTED DAMAGES AND BENEFITS

60. In the absence of flood control measures, damages will occur to urban
properties, roads and bridges, and automobiles. Additionally, flood-related
cost for emergency expenses and cost for administering the Federal Insurance
Administration program will occur. Approximately 95 percent of the damages
occur to urban properties. Total expected annual damages without flood
reduction measures are $11.5 million. Table 6-11 displays the expected annual
damages by category and area.

6-25



TABLE 6-11
TOTAL EXPECTED ANNUAL DAMAGES BY AREA
EXISTING CONDITION
JACKSON METROPOLITAN AREA, MISSISSIPPI
($000) -

Urban Other g/

| S "f?iﬁxfsting Levee and Belhaven
Fairgrounds 1,365 10
East Jackson 1,975 34
Belhaven 12 1

S L >,Towﬁvand Lynch Creek Area
Town and Lynch 2,789 54

Richland and South Jacksdn Area
South Jackson 77 9
Richland 880 39

e Above Existing Levee Area
Northeast Jackson 2,137 125
Flowood/Laurelwood
Floodwall

a/ Emergency cost, road and bridge, anc mage .
b/ Excludes wastewater treatment plant damages ($1, 253 ,000).

IMPACT OF EXISTING LEVEES UPON DAMAGES

61. The Jackson (Fairgrounds) and East Jackson levees were completed in 1968
by the Corps. These protective works consist of two earthen levees, four
gated outlets, and two pumping stations. The Jackson levee protects 420 acres
and 162 structures in the Fairgrounds area of Jackson on the west side of the
river. .In 1984, an extension on the north end of the Jackson levee was
constructed to prevent flanking of the main levee, as occurred during the
record flood of April 1979. This extension is 0.2 mile long and protects an
additional 380 acres. The longer East Jackson levee protects 5,870 acres and
* 1,997 structures, including the town of Pearl and portions of Flowood and
Richland. These levees are an integral part of the proposed flood solution.
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62. Problems have often arisen in determining the impact of existing levees
having uncertain reliability. Specifically, the problem is one of engineering
Judgment but has implications for benefit evaluation: engineering opinion may
differ as to the ability of the levees to contain flows with water surface
elevations of given heights. This can lead to difficulty in arriving at a
clear, agreed upon without-project condition. The HEC spreadsheet for the
evaluation of existing levees is a systematic approach to address indetermi-
nate, or arguable, degrees of reliability.

63. The risk based analysis for the determination of benefits attributable to
existing levees utilizes a probable failure point (PFP) and probable non-
failure point (PNP). These points were determined based on the procedures
outlined in ETL 1110-2-328 and are illustrated on Figure 6-3. All benefits to
existing levees are claimed for the area below the PNP and none above the PFP.
Benefits between these two points are determined based on the probabilities of
failure through this range. For detailed information on the determination of
these points refer to Section 11 of Appendix 4.

64. Total expected annual damage for those areas with existing levees in
place is over $3.3 million. Raising an existing levee is generally difficult
to economically justify because in most cases the majority of the benefits are
attributable to the existing levee. This is not the case for the Jackson
existing levees. Not only does the recommended plan of protection dictate
raising the Jackson existing levees, the benefits from raising well exceed the
cost.

INITIAL BENEFIT-COST ANALYSIS FOR ALL PLANS
SYSTEM APPROACH

65. Levee segments were evaluated separately with their corresponding damage
reaches and cost to account for the construction schedule and individual
benefits. Although each levee segment was evaluated, plan formulation
resulted in a system approach with each segment representing an integral part
of the overall plan. Each segment is dependent physically, hydraulically, and
economically and is socially acceptable; i.e., a levee cannot be constructed
on one side of the river without a levee on the other side. Levees are
scheduled to be constructed so that flood damage is not induced on any area.

CONSTRUCTION SCHEDULE
66. Construction of the Fairgrounds, East Jackson, and Belhaven Creek levee
segments will begin in 1998 and end with the construction of the Northeast

Jackson, Flowood/Laurelwood, and Floodwall levee segments in 2002. Table 6-12
shows the levee segments, reaches, and construction schedules.
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Figure 6-3
RISK BASED EXISTING
LEVEE ANALYSIS
Jackson Metropolitan Area, MS

Elev.
PFP

0 01 99
Probability of Failure

PFP = 41.5 l;, =.99
PNP = 36.0 l’, = .01
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TABLE 6-12
LEVEE CONSTRUCTION SCHEDULE
JACKSON METROPOLITAN AREA, MISSISSIPPI

Construction

Levee Segment Start - Finish

Fairgrounds 1998 - 1999
East Jackson 1998 1999

Belhaven 1998 1999

Levee and Behaven Ares__

Ry . M,ﬂwanlhhd:Lynchqcteek Area IR
Town and Lynch 1999 - 2000

, , 3  *f '7~k1ch1and dﬁd S6u£h'3a¢ks6n Aréa

South Jackson 2000 - 2001
Richland 2000 - 2001
.  > B fAbove Eiist1ng Levee Area _ ;
Northeast Jackson 2001 - 2002
Flowood/Laurelwood 2001 - 2002
Floodwall 2001 - 2002

COST

67. First costs were developed for three levee plans. The three plans
consisted of sizes/heights that were estimated to protect against a 100-year,
the 1979 event, and 500-year event. The 1979 flood event was estimated to be
a 200-year event on the Pearl River through Jackson. An annual cost curve was
developed from these plans. Annual costs of a variety of selected levee sizes
were then derived from the annual cost curve. A detailed cost estimate was
prepared for the recommended plan derived later in the analysis.

BENEFITS

68. Project benefits are derived by using the stage-damage curve as discussed
earlier with the stage-discharge curve and the discharge-probability curve.
This is accomplished in the project sizing model. The project sizing model
with the @RISK program randomly samples flood events from all possible events.
Without-project damages and project residual flood damages are calculated for
each sampled event. The model keeps an account of each flood event and
corresponding damages from the stage-damage curve. The model accounts for
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damages that would occur from these events without the levee plan. Also, each
sampled flood event is evaluated for a particular levee height; i.e., levee
plan of a given height at the gage. Residual damages occur for flood events
that exceed the particular levee height. Project benefits are the difference
in the without-levee and with-levee damages. The model not only determines
damages/benefits but also determines the corresponding uncertainty. This
uncertainty is derived from the uncertainty incorporated during the develop-
ment of the stage-damage, stage-discharge, and discharge-probability relation-
ships. Expected residual damages and benefits are computed as discussed in
paragraph 35 and displayed in Figure 6-2.

SUMMARY OF INITIAL BENEFIT-COST
ANALYSIS (ALL PLANS)

Benefits by Category

69. Benefits for seven levee sizes that correspond to selected stages at the
Highway 80 gage were evaluated. Table 6-13 itemizes the benefit categories
and illustrates category significance in the justification of the project.
Urban structures account for 84 percent of the expected annual benefits.
Benefits to the urban structures category alone with the recommended plan
yield a benefit-cost ratio of 1.4 in the initial screening and 1.3 in the
final benefit-cost analysis.

TABLE 6-13
SUMMARY, EXPECTED ANNUAL BENEFITS, BY CATEGORY
PROJECT SIZING
INITIAL SCREENING
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Project Sizing

70. The results of the risk and uncertainty analysis indicate a significant
reduction in potential flood damages in the Jackson Metropolitan area can be
achieved with recommended flood-reduction measures. Seven levee sizes that
correspond to selected stages at the Highway 80 gage were evaluated. Annual
cost ranged from $7.1 million to $9.4 million. Annual benefits range

$12.4 million to $14.7 million. A levee that corresponds to 47.0 feet at the
gage has the largest excess benefits over cost; i.e., the NED plan.

Table 6-14 indicates the results of the initifal benefit-cost analysis and the
project sizing component of the risk and uncertainty analysis.

TABLE 6-14
SUMMARY, INITIAL BENEFIT-COST ANALYSIS AND
PROJECT SIZING
JACKSON METROPOLITAN AREA, MISSISSIPPI

Expected
Annual
Benefits

b/

Expected
Excess
Benefits
($000)

Expected
Benefit-

Cost
Ratio

($000)

s TG GE RE

percent discount rate, anc

project life.
b/ Includes wastewater treatment plant benefits.
¢/ Recommended plan.

Project Reliability

71. As discussed earlier, the second component of the risk analysis procedure
is project reliability. This addresses the issue of how confident we are in
how the project performs. The project reliability component indicates the
probability of the levee containing various frequency flow events. Table 6-15
displays the project reliability of selected levee sizes that corresponds to
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stages at the Highway 80 gage. The levee that corresponds to 47.0 feet at the
gage, the NED levee, will contain the 100-year event 99 percent of the time
and the 300-year event 96 percent of the time.

TABLE 6-15
PROJECT RELIABILITY
JACKSON METROPOLITAN AREA, MISSISSIPPI

Probability of Levee Containing Frequency Flow Event

50-Year 100-Year 300-Year 500-Year SPF
(%) (%) (%) (%) (%)

Project Performance

72. Project performance in reference to historical flood events is a valuable
product of the risk and uncertainty analysis. Table 6-16 portrays the
probabilities of occurrence of flood stages of the 1983 and 1979 flood events
in comparison to the stage corresponding to top of levee for the recommended
plan. The expected annual levee stage exceedance probability of the 1983
flood, a stage of 39.5 feet at the Highway 80 gage, is 2.9 percent; i.e.,
there is a 2.9 percent chance of a stage of 39.5 feet being exceeded in any
year. Also, there is a 25 percent chance of occurrence of a stage of

39.5 feet within 10 years, 59 percent in 30 years, and 77 percent in 50 years.
In comparison, the recommended plan, a stage of 47.0 feet at the Highway 80
gage, only has a .13 percent chance of exceedance in any year, a 1 percent
chance of occurrence within 10 years, 4 percent in 30 years, and 6 percent in
50 years.
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74. The above results of the two components of the risk and uncertainty
demonstrates the levee project that corresponds to 47.0 feet at the Highway 80
gage is the selected'candidate for the recommended plan. This levee project
is the NED levee and also gives desirable protection against not only the
100-year event but also the devastating 1979 flood of record, that the
communities fear. The NED levee project would have a 96 percent probability
of containing a flood of the magnitude of the 1979 record event. The NED

levee project is also effective in the reduction of without-project damages,
reducing damages by 95 percent.

SUMMARY OF FINAL BENEFIT-COST ANALYSIS
SELECTED PLAN

DETAIL COST

75. The evaluation process of the Jackson Metropolitan feasibility study
involved initially formulating and assessing an array of alternative plans,
selecting a recommended plan, and a final benefit-cost analysis of that
recommended plan to include detailed cost estimates. During the formulation
process, cost estimates for three levee sizes were used to develop an annual
cost curve. This annual cost curve was used to determine annual cost for the
levee sizes evaluated. Annual benefits for each levee size were analyzed with
the corresponding annual cost. A detailed cost estimate for the selected plan
was then developed. The remainder of this appendix will discuss and display
the results of the benefit-cost analysis of the selected plan using the detail
cost estimate.

76. First cost of the selected plan increased from an estimated $78.0 million
used during formulation to a detail estimate of $99.4 million. The detail
cost estimated increased annual cost of the selected plan from $8.3 million
during the formulation process to $9.1 million. Cost increases were
attributed to items that would be borne by each levee plan evaluated.
Therefore, cost of the other levee plans evaluated would increase in propor-
tion to the selected plan. The increase in cost was attributed to the
following items: :

a. Lands and damages. Acreage requirements increased approximately
19 percent. Cost for easements and improvements resulted in essentially all

of the cost increase.

b. Levees. Levee cost increases were due to several factors. Refine-
ments in the levee flow line resulted in a levee 1 foot higher at the upper
end of the project. Additionally, levee superiority (i.e., added height to
prevent overtopping in critical locations) was also added. Additional soil
investigations also resulted in additional cost in the floodwall.
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c. Structures. Increases in structure cost were due to additional
length required as a result of the increase in levee height. Additional cost
resulted from the actual design of the spillways.

These costs increased proportionally due to the increase in construction cost
BENEFIT SENSITIVITY SELECTED PLAN

77. A frequently asked question, "How sure are we of the project benefits?"
can be addressed within the risk framework. Project analysis conducted within
this framework yields expected mean flood benefits and the corresponding
standard deviations. Therefore, we have the statistical parameters to make
inferences about the data. Figure 6-4 illustrates the selected plan mean
benefits of $13,912,000. Also, the benefit probability distribution of the
selected plan implies 95 percent confidence the expected annual benefit would
be within the range of $6,702,000 and $21,122,000.

PROBABILITY BENEFIT-COST RATIO
GREATER THAN 1.0

78. Ome of the primary attributes of evaluating a project with risk and
uncertainty incorporated is the ability to determine the sensitivity of the
project benefit-cost ratio; i.e., probability that the benefit-cost ratio is
greater than 1. This calculation illustrates how sensitive the project
benefit-cost ratio is to the uncertainty inherent in all variables used to
calculate flood damages. The @RISK program evaluates the Hydrology/Hydraulics
and Economic variables within the ranges determined and limits set.

Individual and combined variable uncertainty are determined for their
influence in the calculation of flood damages and the resulting benefits.

79. In an @RISK analysis, the output probability distributions give a
complete picture of all the possible outcomes. The probability distribution
determines a "correct range" because the uncertainty associated with every
input variable has been rigorously defined. Also, a probability distribution
shows the relative likelihood of occurrence for each possible outcome. As a
result, you no longer just compare desirable outcomes with undesirable
outcomes. Instead, you can recognize that some outcomes are more likely to
occur than others and should be given more weight in the evaluation. This
process has an advantage over the traditional analysis because a probability
distribution graphically displays the probabilities and gives a feel for the
risk involved. Given the annual cost of the project, the probability of a
given benefit-cost ratio can be determined by evaluating the benefit
probabilities.

EXPECTED BENEFITS
80. Figure 6-5 displays the selected plan benefits and corresponding proba-

bilities derived within the risk and uncertainty framework. There is an
84 percent probability that expected benefits are greater than annual cost.
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PROBABILITY

Figure 6-4
'EXPECTED BENEFITS

95 Percent Confidence Interval

Recommended Levee Plan
Jackson Metropolitan Area, MS

6,702 13,912 21,122

(5000)

EXPECTED BENEFITS = $ 13,912,000
STANDARD DEVIATION = $ 3,605,000
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EXPECTED BENEFIT-COST RATIO

81. The probabilities of possible benefit-cost ratios can be determined by
dividing the probable benefits by the annual cost of the selected plan. The
benefit probability curve is thus converted to a benefit-cost ratio

probability curve. The selected plan has an 84 percent probability the
benefit-cost ratio is greater than 1.0. Figure 6-6 displays the selected plan
expected benefit-cost ratio probabilities.

82. This appendix has demonstrated project need, explained alternmative
evaluations and techniques, illustrated plan selection, and displayed selected
plan sensitivity. The selected plan meets the study objectives described in
the Main Report and would greatly reduce future flood damages in the Jackson
Metropolitan Area. Table 6-18 summarizes results of the economic analysis for
the selected plan.

TABLE 6-18
SUMMARY OF RECOMMENDED PLAN
JACKSON METROPOLITAN AREA, MISSISSIPPI

Amount
First Cost ($) ' 99,379,000
Interest During Construction ($§) 16,839,000
Total Investment ($) 116,218,000

Interest ($) 9,007,000

Sinking Fund (§) 5,000

Major Replacement (§) 227

Annual Operation and Maintenance (§) 86,000
Total Annual Cost (§) 9,098,000
Expected Annual Benefits ($§) 13,912,000
Excess Benefits ($) 4,814,000
Benefit-Cost Ratio 1.53

Probability of Benefit-Cost Ratio
Greater Than 1.0 84 Percent

Project Effectiveness 95 Percent
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SENSITIVITY ANALYSIS

GENERAL ‘

83. The following variables and assumptions were evaluated for their effect
on the selected plan.

a. PFP and PNP of existing levees.
b. Reduced £ill benefits.
(1) 100-year verses 1979 event elevation.
. (2) No reduced fill benefits.
EXISTING LEVEE SENSITIVITY

84. The PFP and PNP of existing levees play a key role in the determination
of benefits attributable to the existing levees. The PFP and PNP established
for evaluation of the existing levees were elevations 41.5 and 36.0, respec-
tively. In 1979, the existing East Jackson levee withstood a 200-year event
while the Fairgrounds levee was flanked at the north end. Flood fight
activities on the Fairgrounds levee were discontinued after flanking; there-
fore, it is unknown if the levee would have held. It was considered prudent
to evaluate the sensitivity a PNP of 41.5 would have on project feasibility.

85. The benefits attributable to the existing levees are greater with PFP and
PNP of .41.5 and 41.5, respectively. This leaves only $1,263,000 residual
damages to be claimed by raising the existing levees. Although benefits to
the recommended project are reduced by using 41.5 as the PNP, the proposed
project is still economically feasible with a benefit-cost ratio of 1.24.
Table 6-19 displays the comparison of the recommended plan with corresponding
PFP and PNP's.

TABLE 6-19
SENSITIVITY ANALYSIS
MODIFIED PFP, PNP POINTS ON EXISTING LEVEES
RECOMMENDED LEVEE PLAN
JACKSON METROPOLITAN AREA, MISSISSIPPI

Annual Annual Excess
PFP,PNP Cost Benefits Benefits Benefit-Cost
($000) ($000) (5$000) Ratio

41.5, 36.0 9,098 13,912 4,814 1.53
41.5, 41.5 9,098 11,259 2,161 1.24

g
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REDUCED FILL BENEFITS/SENSITIVITY

86. The survey that was conducted to determine the acres subject to fill for
development revealed an interesting element. The current and future acreage
to be filled is being filled to a level above the required 100-year plus

1 foot elevation (283 feet, National Geodetic Vertical Datum, at Hog Creek on
Highway 25). Developers and Real Estate Division personnel indicated land
buyers, brokers, and insurance companies demanded acreage to be filled to the
higher 1979 flood elevation (285 feet, National Geodetic Vertical Datum, at
Hog Creek on Highway 25). Although other areas in the project have and will
experience land filling, reduced £ill benefits were calculated only for the
Flowood area. Average annual reduced fill benefits are $388,000 and $211,000
for filling to the 1979 flood elevation and the 100-year plus 1 foot
elevation, respectively.

87. All levee alternatives would generate the same amount of reduced fill
benefits. Table 6-20 illustrates the effect on the recommended plan of land
filling to the 1979 flood elevation, the 100-year plus 1 foot elevation, and
no fill benefits.

TABLE 6-20
SENSITIVITY ANALYSIS
REDUCED FILL BENEFITS
RECOMMENDED LEVEE PLAN
JACKSON METROPOLITAN AREA, MISSISSIPPI

Fill

Elevation

Annual
Cost
($000)

Annual
Benefits
($000)

Excess
Benefits
($000)

Benefit-
Cost Ratio

1979 Elevation

9,098

13,912

4,814

1.53

13,735

4,637

1.51

100-year + 1 9,098
No Fill . 9,098 13,524 4,426 1.49

PERIOD OF ANALYSIS SENSITIVITY

88. The period of analysis used in the evaluation for this major long-term
urban project was 100 years. The period of analysis is the lesser of (1) the
period of time over which the project would serve a useful purpose or (2) the
period of time after which further discounting of beneficial and adverse
effects would have no appreciable impact, but limited to 100 years. It is
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Federal policy to use a 50-year period of analysis except for large multiple-
purpose lakes, major long-term urban flood protection, and main line agricul-
tural levees and hurricane protection which may be estimated to have up to a

100-year project life. (Digest of Water Resources Policies and Authorities.

February 1989), (Policy and Guidelines 1.4.12). However, Table 6-21 depicts

the sensitivity analysis conducted to illustrate the impact a 50-year period

of analysis would have on the project.

TABLE 6-21
SENSITIVITY ANALYSIS
PERIOD OF ANALYSIS (50 vs 100 Years)
RECOMMENDED PLAN

ADDITIONAL ECONOMIC ANALYSIS

CLEARING PLANS

89. Four clearing plans were evaluated to determine their impact on flood
damage reduction. Only one of the four plans proved to be economically

feasible and it was only marginally feasible with a benefit-cost ratio of
1.07. These plans consisted of varying degrees of clearing between river !
miles (RM) 278.8 and 292.6. These plans were identified as plans D-1 and D-2
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and E-1 and E-2. Plan D-1 included total clearing of the flood plain between
RM 278.8 and 285.3 while D-2 consisted of selected clearing of this same area.
Plan E-1 consisted of total clearing of the flood plain between RM 287.6 and
292.6 plus the area of plan D-1. Plan E-2 consisted of selected clearing
between RM 287.6 and 292.6 plus the area of selective clearing in plan D-2.
Clearing plans are not a comprehensive solution to area flood problems.
Damages reduced are minimal compared to the selected levee plan. Table 6-22
displays the results of the clearing plan evaluations.

TABLE 6-22
SUMMARY - ECONOMIC ANALYSIS g/
CLEARING PLANS
JACKSON METROPOLITAN AREA, MISSISSIPP1

PUMP ANALYSIS

90. The addition of pumps to a levee plan must be incrementally justified.
The selected levee plan reduces existing damages by 95 percent. The residual
damages remaining make it difficult to incrementally justify the addition of
pumps. Pumps were evaluated at Hanging Moss Creek, Town Creek, Lynch Creek,
Caney Creek, Hog Creek, and Squirrel Branch, but were economically infeasible;
i.e., annual benefits less than annual cost.

NONSTRUCTURAL ALTERNATIVES

91. Additional analyses conducted in this study were the examination of the
potential for using nonstructural measures to alleviate or reduce (without-
project conditions) flood damages to residences, commercial and other build-
ings located in the flood plain of the project area. Nonstructural measures
considered were floodproofing, structure raising, small walls, relocation, and
acquisition/demolition. The nonstructural measures proved to be impractical.
Property owners are not receptive to nonstructural measures, especially those
requiring structure raising, relocations, acquisition/demolition, etc.
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
2525 South Frontage Road, Suite B
Vicksburg, Mississippi 39180-5269

September 1, 1995
Colonel Gary W. Wright
District Engineer
U.S. Army Corps of Engineers
2101 North Frontage Road

Vicksburg, Mississippi 39180-5191

Dear Colonel Wright:

Enclosed is our Fish and Wildlife Coordination Act (FWCA) Report for the Jackson
Metro Flood Control Study, Hinds, Madison, and Rankin Counties, Mississippi. The
project is designed to reduce flood damages in the greater Jackson area. Our report
concludes there will be no significant impacts to federally listed threatened or
endangered species, or fish and wildlife resources if the planning objectives,
recommendations, and off site mitigation presented in this report are incorporated into
the project. In accordance with provisions of the FWCA, this report should be attached
to and made an integral part of your Project Feasibility Report.

In December 1994 the Mississippi Department of Wildlife, Fisheries and Parks
(MDWFP) provided comments on the draft FWCA report. MDWFP has been
contacted concerning the final report and has elected not to provide additional
comments. Their initial letter should become a part of your final report (copy
enclosed). Please keep us informed on the status of this project.

If you have any questions, please contact Kathy Lunceford in our office, telephone:
601-629-6617.

Sincerely,

% el

. Mueller
Fneld Supervisor






cc:  Miss. Dept. of Wildlife, Fisheries and Parks, Jackson, MS
ATTN: Bill Quisenberry
EPA, Atlanta, GA
ATTN: Mike Wylie



Digitized by GOOS[G



JACKSON METRO FLOOD CONTROL STUDY

CITY OF JACKSON

HINDS, MADISON, AND RANKIN COUNTIES, MISSISSIPPI

A Fish and Wildlife U.S. Fish and Wildlife Service
Coordination Act Report Vicksburg Field Office



Digitized by GOOS[Q



FISH AND WILDLIFE COORDINATION ACT REPORT
JACKSON METRO FLOOD CONTROL STUDY
CITY OF JACKSON
HINDS, MADISON, AND RANKIN COUNTIES, MISSISSIPPI

Prepared by:
Kathy Lunceford
U.S. Fish and Wildlife Service
Vicksburg Field Office
Vicksburg, Mississippi

September 1995



Digitized by GOOS[Q



EXECUTIVE SUMMARY

The Jackson Metro Flood Control Study has been authorized by a series of eight
resolutions adopted by U.S. House and Senate committees. Four of these resolutions
were adopted after a major flood occurrence in the Jackson area in April 1979. The
present study seeks to develop alternatives to reduce flood damages in the greater
Jackson area (from the Ross Barnett Dam to the city of Byram, in Madison, Hinds, and
Rankin Counties, Mississippi). This draft Fish and Wildlife Coordination Act (FWCA)
report provides planning objectives and recommendations and is submitted in
accordance with the Fish and Wildlife Coordination Act. The final version of this
report will constitute the report of the Fish and Wildlife Service (Service) as required
by Section 2(b) of the act.

The Pearl River and associated oxbow lakes support a diverse fish fauna including
largemouth bass, spotted bass, rockbass, bluegill, longear sunfish, green sunfish,
redear sunfish, crappie, and catfish. Striped bass, an important sport fish, have been
stocked in Ross Barnett Reservoir for the past several years by the Mississippi
Department of Wildlife, Fisheries and Parks and provide a fishery immediately
downstream from the reservoir.

Wildlife resources within the Pearl River Basin are dependent upon the diverse floral
composition of associated forested wetlands. Bottomland hardwoods comprise the
largest habitat type in the floodplain and are highly productive wildlife areas. Of the
490 vertebrate wildlife species occurring within the Pearl River Basin, a higher
percentage use bottomland hardwoods as primary habitat (habitat a species depends
upon for reproduction and/or feeding during all or a portion of the year) than any other
habitat type. Cypress-tupelo gum swamps interspersed with bottomland hardwoods add
to the diversity and productivity of the floodplain system. The Jackson Metro study
area is unique in that there is significant acreage of high quality bottomland hardwoods
adjacent to a major urban area.

The Corps of Engineers (Corps) is evaluating the feasibility of providing flood
protection to the Jackson area by constructing a levee system along both sides of the
Pearl River within the study area with an expected project life of 100 years. The
tentative levee alignments would provide protection to existing structures but also to
some undeveloped portions of the floodplain. The Service recommends that any levee
alignment be designed to avoid protecting presently undeveloped portions of the
floodplain in accordance with the directives of the Executive Order 11988 on
Floodplain Management, and the sequential steps contained in the National
Environmental Policy Act (42 U.S.C. 4321 et. seq., January 1, 1970, as amended),
and the Service Mitigation Policy. Further, the Service recommends that non-
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structural features to control flood damages be incorporated into the project in the form
of floodplain zoning to prohibit all non-flood compatible development riverside of the
levees and within designated flood storage areas landside of the levees.

‘The Service has developed the following recommendations to minimize the adverse
impacts of the proposed project:

1.

Mitigate for unavoidable losses of wildlife habitat by rehabilitating
degraded wetlands. Mitigation should occur concurrently with
construction of the project. Acreage will be determined by a HEP
analysis on the proposed mitigation site.

Design borrow pits to improve fish and wildlife habitat.

Incorporate sediment and erosion control measures during construction
of the levees and vegetate all disturbed areas.

Monitor sandbars in the Pearl River to determine net changes in size and
availability during nesting season for the federally listed threatened
ringed sawback turtle (Graptemys oculifera) as effected by changes in
hydrology of the river.

Limit the use of herbicides in the maintenance of the overbank and
floodway clearing areas to those approved by EPA and developed
specifically for use adjacent to open water.

Limit the removal of vegetation on the project area to that necessary for
the flood control features of the project. This also includes maintenance
activities for the project.

Restrictive use zoning or non-development easements should be
implemented by the local sponsor, prior to project construction, and
contain language stringent enough to ensure that flood prone
development does not occur and that undeveloped lands in the floodplain
are used for floodwater storage, wildlife, outdoor recreation, and other
flood tolerant land uses.

The Service has no objections to the continuation of the Jackson Metro Flood Control
Study provided the planning objectives, recommendations, and off site mitigation
presented in this report are incorporated into the study.
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INTRODUCTION

This draft report provides comments, planning objectives, and recommendations for the
Jackson Metro Flood Control Study. The study is authorized by eight resolutions of
the U.S. House and Senate committees, the most recent of which are resolutions
adopted by the Senate Environment and Public Works Committee and the House Public
Works and Transportation Committee on May 9, 1979. The purpose of the study is to
develop alternatives to provide flood protection to the greater Jackson, Mississippi,
metropolitan area. The Corps of Engineers (Corps) is presently investigating the
feasibility of constructing levees along both sides of the Pearl River to provide flood
protection to the greater Jackson Metro area between the Ross Bamnett Dam and the city
of Byram; Hinds, Madison, and Rankin Counties, Mississippi. The expected life of the
project is 100 years. This report has been coordinated with personnel of the
Mississippi Department of Wildlife, Fisheries and Parks (MDWFP), and is submitted
in accordance with the Fish and Wildlife Coordination Act (FWCA)(48 Stat. 401, as
amended; 16 U.S.C. 661-667¢). The final version of this report will constitute the
report of the U.S. Fish and Wildlife Service (Service) as required by Section 2(b) of
the act.

HISTORICAL PERSPECTIVE

Floods are natural events that occur when a river, like the Pearl River, is required to
carry more water than can be contained within its banks. The frequency and degree of
flooding is related to area, topography, rainfall, soils, and the physical condition of
both the floodplain and surrounding uplands. Therefore, at any point in time, the Pearl
River is simply responding to the rigid, yet dynamic, set of natural "rules” that
determine the nature of its course and capacity.

The Pearl River system is sensitive to changes in the parameters described above.
Early and ongoing timber practices, upstream and tributary drainage improvements,
alterations to facilitate navigation, and a host of other encroachments of human
activities into its floodplain have had two effects:

— placement of man's activities directly in the path of potential floods, and
— inducement of the river to flood to a greater degree than it did historically.

Consequently, loss of life and property damages from floods are the direct outcome of
the above situations. These tragic consequences have occurred and will continue to
occur as long as clearing, developing, and occupation of the floodplain continues. It is
evident that nature is responsible for floods while man is responsible for flood
damages.






Floodplain development at Jackson has generally entailed complete removal of existing
natural vegetation which, in turn, causes a severe reduction of associated fish and
wildlife populations. Worse, the Pearl River system has lost the ability to retard flood
flows, absorb pollutants, anchor soils, reduce sediment loads, and provide rich
recreational and aesthetic resources. The consequences of unwise and unregulated
encroachment into the floodplain of the Pearl River at Jackson are evident today. The
river now floods more swiftly and to a greater degree than ever before, causing an
increased loss of life, property damage, and water quality degradation.

Pre-1979 Flood Control Planning

Interest in flood control for the city of Jackson dates back to the late 1800's. At that
time, Jackson was being developed along Town Creek which carried the city's wastes
to the Pearl River. During periodic high stages of the Pearl, backwater flooding from
Town Creek occurred. This problem was addressed in an early report of the War
Department, which later became the Corps of Engineers, contained in House Document
445, 71st Congress. The report stated that flood protection (at that time) would cost in
excess of $100 per acre, and that since each acre protected had an average appraised
value of less than $100, no federal project could be implemented. The report further
stated that although flood events occurred at Jackson 935 days in the 19 years between
1907 and 1926, “...the flood problem at the City of Jackson, however, is considered as
local and one which should be and can be handled by officials of that City.® Finally,
the report indicated that the city's population of 40,000 was troubled by water supply
deficiencies during low flow periods on the Pearl River, and that a sandbag dam was
periodically emplaced to alleviate the problem.

Flooding and floodplain development continued in Jackson and several years later
authorization for a cleared floodway for Jackson was contained in the Flood Control
Act of June 22, 1936. City officials, in a resolution adopted October 16, 1936,
declined to provide both the necessary rights-of-way and the required agreement to
maintain the project, resulting in deauthorization under provisions of Section 3 of the
Flood Control Act of December 22, 1944,

Unabated flooding and imprudent floodplain development continued at Jackson. Flood
control investigations were again authorized by the River and Harbor Act of 1945 and
the Flood Control Act of 1946 (P.L. 526), both of which resulted in the June 30, 1959,
Survey Report of the Mobile District, Corps. Interestingly, this report focused solely
upon the Pearl River Basin at and above Jackson, stating that flood stage was exceeded
at Jackson an average of 3.5 times per year. Also, flood stages on the principle
upstream tributaries were exceeded 4 to 7 times per year. The report also indicated
that the city of Jackson (at a Public Meeting held December 21, 1947) requested that
the Corps provide sufficient flood control to allow the development of 320 acres at the
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rapid growth of Jackson, the low-lying lands along the Pearl River and several small
tributaries, including Town Creek, are becoming increasingly desirable for residential,
commercial, and industrial expansion. Extensive development of the floodplain has
already been accomplished... and local efforts to protect that development are
inadequate.” The District Engineer recommended the construction of what today are
known as the Jackson and East Jackson Levees, with pumping plants to relieve interior
ponding, to promote and facilitate floodplain development.

During this same period, local interests realized that the low sill water supply pool,
constructed in the 1940's was inadequate. Therefore, they began planning for a “water
supply reservoir® to be located "about 15 miles north of Jackson®. Ross Barnett
Reservoir was constructed by the Pearl River Valley Water Supply District to meet the
purposes of water supply and recreation. (Further information on Ross Barnett
Reservoir is provided in a subsequent section of this report.) The 1959 Survey Report
said:

"Local interests are actively interested in the reservoir project for water supply
and recreation that they have undertaken. (Also)...They were very interested in
the development of a Federal project at the same site for flood control...In
coordinated planning studies, however, it was determined that a Federal
development with an allocated 31 feet of flood storage on top of the
conservation pool would conflict with their desires. The wide range in pool
elevations and frequent fluctuation of the reservoir...would limit their plans for
recreational use and the development of adjacent lands. They also desired to
initiate construction so that the project could be completed at a much earlier date
than would normally be possible with Federal development.*®

Flooding and floodplain development accelerated at Jackson due to construction of the
Jackson and East Jackson Levee system, which was completed in 1968. A new study,
basin-wide in scope, was begun. The Pearl River Comprehensive Basin Study was
conceived in the 1961 report of the Senate Select Committee on National Water
Resources, and was one of the original 15 Type Two Studies selected for
implementation by the Interdepartmental Staff Committee of the Ad Hoc Water
Resources Council. The Water Resources Council became a permanent body in 1965
and the Pearl River Basin Comprehensive study was completed in 1970. The study
stated "In pursuit of the basic conservation objective to provide the best use, or
combination of uses, of water and related resources to meet all foreseeable short- and
long-term needs, appropriate consideration was given to each of the following
objectives and reasoned choices made between them when they conflicted:
development, preservation, and well-being of people. Well-being of all the people was
the overriding determinant in considering the best use, with the care being taken to
avoid development for the benefit of a few or the disadvantage of many.*
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As a result of the study, the planners recognized the need for a floodplain management
program and recommended that the state and local governments adopt pertinent
legislation. The Corps, however, was requested to seek Congressional authorization
for the design and construction of Ofahoma, Carthage, and Edinburg Dams and
Reservoirs which were to be located upstream of Ross Barnett Reservoir. The Corps'
1972 Survey Report found Carthage and Ofahoma Dams to be economically infeasible,
in spite of ongoing flooding and floodplain development at Jackson. Authorization for
the Edinburg structure and reservoir was recommended.

Although the Corps was the lead agency on the planning team of the previous decade
which had recognized the inherent fallacy of unregulated floodplain development, less
than two years later, the Corps recommended that Congress authorize a project that
required more floodplain development for economic justification. The Edinburg
project was subsequently authorized and post-authorization design studies initiated.
These latter studies, however, determined that Edinburg Dam and Reservoir was
economically infeasible, even with the benefits attributable to *future floodplain
development.*

Meanwhile, flooding and floodplain development continued at Jackson. The Town
Creek floodplain was now covered with buildings. The city was literally built on top
of the creek. The Jackson and East Jackson Levees were in place, providing protection
against the 100 year flood. Residential and commercial encroachment extended into the
floodplain at Lakeland Drive. Federal Flood Insurance became available at a rate
approaching subsidy level. At this time, existing development in the floodplain was
incurring average annual flood damages of $4,923,000 (U.S. Army 1981).

In April 1979, a storm with an estimated 500 year exceedence frequency dropped
nearly 20 inches of rain in the upper Pearl River Basin in less than two days,
precipitating the greatest flood ever recorded on the river. Flood waters crested at 15
feet above flood stage on April 17, 1979, causing widespread devastation with damage
estimates of up to $200,000,000 at Jackson (U.S. Army 1981). The previously
described floodplain development was directly responsible for this damage. The
following events support this statement:

1. Even with the floodwater retarding effect of Highway 43, which crosses the
north end of the reservoir, Ross Barnett Dam was releasing 125,000 cubic feet
of water per second to keep from being overtopped. Although this rate of
release attenuated the upstream flood from the 500 year event down to the 200
year event at Jackson, the potential for dam failure was very real since the Ross
Bamett project was never designed or built for flood control purposes but for
water supply and recreation.






2. The Jackson and East Jackson levees brought about three conditions which
added to the severity of the 1979 flood:

Construction of the levee project induced the development of over 6,000
acres of the floodplain lands.

The levees constituted an artificial constriction of the floodplain which
caused a significant increase in flood stages upstream and a
corresponding increase in subsequent damages.

The Jackson levee was flanked by flood waters at the north end and
resulted in severe flooding of the local development it was designed to
protect. The East Jackson levee held due to an intensive sand bagging
effort, but was nearly overtopped.

3. Numerous other human encroachments into the floodplain including residential
development, inadequately designed roads and bridges, a sanitary landfill, and
the city's sewage treatment plant were damaged by the flood and contributed to
its severity.

The flood of 1979 was a natural event which only magnified and accentuated the
consequences of development and changes of the Pearl River floodplain which had
occurred during the previous 70 to 100 years.

Post-1979 Flood Control Planning

Even while restoration efforts at Jackson were being initiated, all levels of government
began an intensive planning effort to further “control the Pearl.® These efforts have
centered around control of flood waters rather than addressing man's encroachment into
the floodplain.

The city of Jackson, without appropriate authorization required by the Clean Water
Act, mobilized bulldozers to begin clearing and burying floodplain vegetation. They
failed to recognize that these works would only aggravate and transfer the flood
damage problem downstream, rather than resolve it. The Pearl River Basin
Development District, with the help of a private firm, formulated flood control
measures that could be used to reduce flood damages at Jackson. These
recommendations included a cleared floodway, removal of floodplain encroachments,
and expansion of the existing levee and channel system.

Finally, several Congressional resolutions directed the Corps to begin intensive
5






planning to provide flood relief for Jackson as part of its ongoing basin wide
comprehensive water resource development study. The Corps proposed several flood
control concepts and began a preliminary evaluation of upstream reservoirs. The first
stage of planning was completed in October 1981 with the release of the Pearl River
Basin Reconnaissance Report which contained an evaluation of four structural flood
control measures. Two of these measures, a cleared floodway through Jackson and a

“dry" reservoir upstream of Ross Barnett Reservoir, known as Shoccoe Dam, were
considered in detail.

In Fiscal Year 1983, Congress authorized the Four-Point Plan whose primary
component was clearing within the floodway. The Service prepared a FWCA report on
the plan (Service 1984). The Service also submitted a FWCA report entitled Pearl
River Basin Interim Report on Flood Control (Service 198S) to accompany the Corps'
Feasibility Report and Environmental Impact Statement (U.S. Army 1984, revised
1985.) These reports evaluated additional clearing of vegetation within the floodway
and the Shoccoe Dam and Dry Reservoir. Congressional authorization for construction
of Shoccoe Dam and associated project features are contained in the Water Resources
Development Act of 1986 (P.L. 99-662.) In response to the General Design
Memorandum Study, the Service prepared a FWCA report on the Shoccoe Dry
Reservoir Project (Service 1988.) However, the Shoccoe Dam was not constructed due
to the lack of a viable local sponsor. Presently, the Corps has no plans to further
pursue this portion of the project.

The Corps is currently studying the feasibility of constructing levees along both sides of
the Pearl River to provide flood control to the greater Jackson area. The Corps is
therefore pursuing the broad problem of flood control at Jackson with structural
measures only. This restrictive approach ignores the dual nature of flood damage
reduction which must address both the constant encroachment of development on to
flood susceptible land as well as the physical control of flood waters. Nevertheless,
floodplain development along the Pearl River at Jackson continues. :

DESCRIPTION OF STUDY AREA

The Pearl River is formed in Neshoba County, Mississippi, by the confluence of
Nanaway and Tallahaga Creeks and flows southwesterly for 130 miles to the vicinity of
Jackson, then southeasterly for 233 miles to the head of its outlet channels, the East
Pearl and West Pearl Rivers. The Jackson Metro Flood Control Study area consists of
the Pearl River floodplain from the Ross Barnett Dam to just south of Byram and
includes approximately 31 miles of river and 57,997 acres of land in Madison, Rankin,
and Hinds Counties, Mississippi (Figure 1.). The study area is drained by several
small creeks which are tributaries of the Pearl River. These

include Town, Hanging Moss, Eubanks, Lynch, Richland, Hardy, Caney, Purple, and
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Hog Creeks.
Jackson Levees

The Jackson (Fairgrounds) and East Jackson levees were authorized by the 1960 Flood
Control Act and completed by the Corps in 1968. An extension of the Jackson levee at
Fortification Street was added in 1984. The existing project consists of two earthen
levees, located one on either side of the river, totalling 13.2 miles, four gated-outlet
structures, and two pumping plants. The Fairgrounds levee is located in Hinds County
and designed to protect a portion of the city of Jackson on the west bank of the Pearl.
The East Jackson levee is located in Rankin County and is designed to protect all or
parts of three urban communities: Pearl, Flowood, and Richland.

In addition, channel work associated with the levees includes a 2.1 mile floodway along
Richland Creek, a 3.7 mile long diversion canal along Prairie Branch, and 9.3 miles of
enlargement and realignment of the main river channel. These structures were
designed to protect over 6,000 acres of floodplain from the 100 year flood. The
Rankin-Hinds Pearl River Flood and Drainage Control District is charged with
operation and maintenance of the project. Maintenance includes repair of the levee
structures and periodic removal of vegetation along a 650 foot wide cleared strip
between the levees.

Four-Point Plan

The Four-Point Plan (as referred to above) consisted of clearing the floodway from Old
Brandon Road [River Mile (RM) 287.55] to RM 284.25, excavation of sediment and
debris at the Highway 25 crossing of the Pearl River, construction of a wave barrier in
the Ross Barnett Reservoir to prevent a premature failure of the fuse plug emergency
spillway, and a river bend cutoff. The first two items have been completed, and the
last two items have been deleted from the plan.

Ross Barnett Reservoir

The Ross Barnett Dam is located at RM 301.77. The reservoir was constructed by the
Pearl River Valley Water Supply District (PRVWSD) in the early 1960's. The
relatively shallow impoundment inundated approximately 24 miles of the Pearl River
and the normal pool covers 31,000 acres. Water within the reservoir is dedicated to
water supply for Jackson and to water based recreation. The PRVWSD retains
authority for operation and maintenance of the project.

Although Ross Barnett Reservoir was not built for flood control, it played a key role in
reducing the severity of the 1979 flood of record. Where State Highway 43 crosses the
upper reservoir area, only two small bridge structures permit the passage of water






along the entire length of the crossing. These openings restrict the amount of water
which can flow into the main impoundment and downstream. Thus, the highway
crossing functions to retard flood water passage which results in increased upstream
flooding, but decreased flood stages downstream. This factor, along with a minor
amount of flood storage potential (about 1 foot) at the dam, effectively reduced the S00
year flood of April 1979 to a 200 year event at Jackson.

Private Flood Control Efforts

A number of private levees and other flood control structures have been constructed to
protect individual buildings. In addition, filling of the floodplain to raise structures
above the 100 year flood elevation has occurred and is continuing. A limited number
of buildings have been raised with pilings instead of fill material.

FISH AND WILDLIFE RESOURCE PROBLEMS AND PLANNING OBJECTIVES

The major problem in the greater Jackson metropolitan area is the continued
encroachment of urban development within the floodplain. Areas where this
development is continuing include the Lakeland Drive and Eastover Drive areas in
Jackson. Other areas within the floodplain that are under the threat of urban
development include areas around Richland, Byram, and wetlands in the eastern portion
of Flowood. The new I-20/I-55 Interstates interchange has created a demand for
commercial development of wetlands in that area. The Mississippi Department of
Transportation has proposed construction of a four lane highway from downtown
Jackson, High or Pearl Street, east to the Jackson International Airport. The number of
interchanges, and potential for commercial development, is unknown at this time.

Development in these areas results in loss of wildlife habitat values, reduced storage
capacity of the floodplain, and increasing flood damages during periods of floods. In
turn, the increasing flood damages encourage the development of more flood control
projects which further encourage development of the floodplain. A case in point is the
development of the floodplain preceding and following the construction of the
Fairgrounds and Jackson East levees. Further discussion of Pearl River Basin
floodplain development can be found in the Pearl River Cumulative Impact Assessment
Report (Gosselink et al. 1989).

The Service acknowledges the need to protect existing urban development from flood
damages. However, other needs of the area include the protection of wildlife habitat
values, including exisiting habitat for the federally listed threatened ringed sawback
turtle (Graptemys oculifera), and the preservation bottomland hardwoods within the
Pearl River Basin. Maintaining wildlife habitat and values adjacent to urban areas adds
to the overall quality of life of the citizens of the area. In addition, bottomland
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hardwood wetlands function as a natural area to store flood waters and to filter and
purify the water before it is returned to the Pearl River system. Therefore, there is a
need to restrict non-flood compatible development from flood-prone areas. Finally, in
order to allow and encourage the citizens of Jackson to use the fish and wildlife
resources of the area, there is a need for improved boat access to the Pearl River.

In view of the problems and needs of the study area, the Service has developed the
following planning objectives:

1. To provide flood protection to the existing urban development within the
study area while minimizing loss of wildlife and fisheries habitat values.

2. To preserve the remaining wildlife and fisheries habitat and other
wetland values of bottomland hardwood areas within the study area.

3. To preserve the remaining habitat of the federally listed threatened
ringed sawback turtle (Graptemys oculifera).

4. To restrict non-flood compatible urban development in the Pearl River
floodplain.

S. To promote and encourage the wise use of the fish and wildlife resources
of the study area.

FISHERIES RESOURCES

Fishery habitat within the study area includes the Pearl River main stem and tributaries,
Ross Barnett Reservoir, a number of oxbow lakes such as Mayes Lake, channel cutoffs
such as Crystal Lake, and several other smaller lakes or ponds. In addition, many of
the oxbow lakes and sloughs are associated with forested wetlands ecosystems
dominated by hardwoods interspersed with cypress-tupelo brakes. This forested
wetland complex, in association with the river and its tributaries, sloughs, and oxbow
lakes, provides ideal habitat for many fish and wildlife species, resulting in a high
species diversity. Water quality in the Pearl River main stem as well as its tributaries
and lakes is generally medium to high. The reach of the river flowing from Ross
Barnett Reservoir to the upstream end of the Jackson-East Jackson levee remains in a
relatively undisturbed state with good water quality as witnessed by the fact that the
city of Jackson's drinking and domestic water intake is located on this reach. Water
quality in the portion of the river between the levees is reduced due to the influence of
the city and its many industrial concerns. However, water quality does recover
somewhat downstream of the industrial influences.
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The Pearl River and associated water bodies within this portion of the basin support a
diverse fishery. Species present include largemouth and spotted bass; rockbass;
bluegill, longear, green, and redear sunfish; crappie; and catfish. Hybrid striped bass,
an important sport fish, have been stocked in Ross Barnett Reservoir for the past
several years by the MDWFP. In addition, significant numbers of hybrid striped bass
are taken in the area immediately downstream of Ross Barnett Reservoir. Forage fish
diversity is also high in the middle basin. Many species of minnows and darters use
the varied habitats of the Pearl and serve as ready food sources for other species.

There are 116 freshwater fish species known to occur in the Pearl River Basin (Service
1981).

The fishery resources of the Pearl River and Ross Bamett Reservoir, as well as those of
Mayes Lake (located north of the ICG railroad bridge at RM 290.58) and Crystal Lake
(located north of U.S. Highway 80), are heavily used by sport fishermen. Their high
quality and proximity to a major metropolitan area make these resources especially
valuable.

Therefore, the Service has determined that the oxbow lakes and cutoffs within the study
area are Resource Category 2 habitat. As defined in the Service Mitigation Policy
(published in the Federal Register, Volume 46, No. 15, January 23, 1981), Resource
Category 2 habitat is of "...high value for evaluation species and is relatively scarce or
becoming scarce on a national basis or in the ecoregion.” The mitigation goal for
Resource Category 2 habitat is “...no net loss of in-kind habitat value.*

The Service classifies the Ross Barnett Reservoir as well as the Pearl River main stem
and the largest tributary creeks as Resource Category 3 habitat, defined as habitat *...of
high to medium value for evaluation species and is relatively abundant on a national
basis...” The mitigation goal for Resource Category 3 is "...no net loss of habitat
value while minimizing loss of in-kind habitat value.*

Due to their low flows and the impacts of the adjacent urban development, the Service
classifies most of the tributary creeks that drain the study area as Resource Category 4,
defined as habitat "...of medium to low value for evaluation species.” The mitigation
goal for Resource Category 4 habitat is to *...minimize loss of habitat value." Due to
the continuing urban development that is taking place in the floodplain within the study
area, the Service expects that fishery values would decline slightly in the future without
the project.

WILDLIFE RESOURCES
Wildlife habitat quality within the study area is high. This is particularly noteworthy
considering the proximity to the urban area. Especially productive wildlife habitats
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include the wetland areas vegetated with bottomland hardwoods and the cypress-tupelo
areas associated with Mayes Lake and Crystal Lake (Pearl River Cutoff). Forested
wetland areas vegetated with bald cypress, tupelo gum, red maple, water oak, willow
oak, American elm, swamp hickory, green ash, sycamore, and black willow are found
along both sides of the Pearl River throughout the study area. These wetlands provide
excellent habitat for wildlife as well as contribute to aquatic production. Of the 490
vertebrate wildlife species occurring within the Pearl River Basin, a higher percentage
use bottomland hardwoods as primary habitat (habitat on which a species depends for
reproduction and/or feeding during all or a portion of the year) than any other habitat
type. The floodplain provides high quality habitat for deer, squirrel, wood duck,
migratory waterfow], furbearers, neotropical migratory birds, and a number of other
game and nongame species (Service 1981).

In addition to bottomland hardwood habitat, smaller areas of upland hardwoods, mixed
hardwood-pine woodlands, pasture, and cropland are present in the study area (Table
1.)(U.S. Army 1994). These habitat types also support a number of game and
nongame wildlife populations. Hunting is prohibited in many areas due to the
proximity of urban development. Where hunting is permitted, the resources are
heavily used.

There are several areas of public lands in the vicinity of the study area:

-Pear] River Waterfowl Refuge and Management Area-MDWFP manages the
4,500 acre area located northwest of Ross Barnett Reservoir.

-Natchez Trace Parkway-The National Park Service manages this area that runs
along the west side of the reservoir north of the study area.

-Mayes Lakes-MDWFP manages this area and its associated