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SYLLABUS,

The purpose of this study was to investigate flood problems associated
with high flows from Wilson Branch, Chesterfield County, South Carolina,
and the overflow of the great Pee Dee River. It was conducted in response
to a request by the Town of Cheraw, S.C. The study area is confined to a
1,500 foot reach of Wilson Branch located between points 500 and 2,000 feet
upstream from the confluence with Huckleberry Branch.

Flood waters from Wilson Branch result in average equivalent damages
estimated at $35,390 annually to existing development. An array of
potential measures to alleviate flood damages were formulated and evaluated
in an effort to determine the most feasible alternative. After evaluation
of all impacts resulting from implementation of alternatives, a nonstructural
alternative consisting of removing six houses from the flood plain was
selected as the best plan to meet the needs of the area. These houses would
be sold for salvage.

Alternative plans formulated during the planning process were evaluated
based on the prevailing interest rate of 7 5/8%. The estimated cost for
implementation of the recommended plan is $434,590. The Federal share of
this expenditure is '347,G70, .hich includes '06,GO0 for associated
non-project cost required for personal relocation expenses. The non-
Federal share is $86,920 including $24,000 for personal relocation
expenses. Average annual project costs are estimated to be $24,610.
When compared to annual benefits of $27,440. the resultant benefit-to-
cost ratio is 1.12 to 1.

REVISED AUG 82



WILSON BRANCH

CHESTERFIELD COUNTY, SOUTH CAROLINA

DETAILED PROJECT REPORT

INTRODUCTION
The jrpose or this stuoy, the results of which are presented in this

Detailed Project Report, was to determine the needs of the Wilson Branch
Basin, for flood control and related water resource development. Inherent
in the investigation was the Jevelopment of the most suitable plan for
alleviating these problems. The or'anization and format of this report is
in compliance with established olanning regulations. It consists of a main
redort designed to fully support the essential analyses and conclusions of
the study, to support the study recommendations, and to enable reviewers to
inderstand the rationale for the conclusions and recommendations. Detailed
analyses relevant to the concl,,sions derived from the economic, environ-
,'eotal, social and ertqineerinn studies are contained in the appendixes
wh ichupoleient the main report.

tUTH1R I TY

the study and report are in compliance with Section 205 of the Flood
Qortrol Act of 1948 as amended by the Water Resources Development Acts of
1974 and i976. The referenced act provides authority to the Chief of
Enciineers to constrict small flood control projects that have not been
specifically authorized by Congress. Lach project must be complete within
itself and economicallY justified. in addition, the project is limited to
a Federal cost of not more than S',000,000. Federal cost limitations
include all project costs for investigations, inspections, engineering,
preparation of plans and specifications, supervision and administration,
urnd Fc'eral shire , zctstruction .osts. Study of flood problems in the

1<, Prnbyrv ~~ i ' r _t .. y ter fr o; the City of Cheraw dated
u lg97 .. :.,- ,f i 1,tr i included in Appendix 3 to this



PURPOSE AND SCOPE

A ;rocct Ianned and constructed under Secton 205 authority is
.iced to pr.vide the same complete project, the same adequate degree
if ertection and the same environmentally compatible project as would be
p-uov; v; e under specific Congressional authorization. Flood control pro-
:ts under Section 215 j.e ;ot inited to any specific flood control
alt',r'native and the objective of reducing flood damage may be accomplished
hy <ther taking Peasures tu modify the flood or modify human and property
s..,.ccptilit, to flood ,avdy es. Flood control projects under Section 205
'0. , in Clude features for ,ter water resource purposes, provided local
inteie ,_ indicate the need as well as their willingness and ability to
noi.,te tnat portion cl prrct ost related to purposes other than
loOd control.

The studies in tis- c .re for that portion of the basin which
Affeet the residential, cu.';e, and governmental development in Town of
Cheraw, South Carol n. ' dies wore concentrated on flood problems and
the potential flood .an' ate,-itives. All reasonable plans to solve
the area's flood pro-lr. cx-i considered and several of these plans were
studied in tetail inr ndr ust and tanefit and environmental impact
analyses. The selet,& -te co t feasible plan was made after consider-
n .al e.trs, n 1Ci mnesa excresed bv concerned agencies and local
interests. The ui,:s Jm varios alternatives were made in sufficient
detai tii [er, it J o,,1 r t1.

PART IC I PANTS AND LU . I NAT ON

,Cnrlst YL, ic , (or' of ' ineer , had the principle respon-
sibility for cordict i 'rd cro linatin thi- study, The study was
rarer C 7'on j, i-1 vi, hich cooperated throughout
the Wiry sJ. kr. -5n. with various Federal, State and
local agencies wa- -,e l ,sr-.t t ity. er tinent comments received
are n1',cussed in thn A i r,,rl enti' ed "Sumary of Coordina-
tion, ,nlirV vie i n , n.-c

, , it ,' i 1. - I .. individuals was
.i r ,m , In . Results

f *n r , i at a special
.. lc or X ,ay 19P,?

. . :, *.. , _ , 1

. .- -- --- -- . -". . . .-- :-----.l- .-- . -
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11 I T IU L I 1 E S < ADrX1ST ING ROuMv 1 S

h a A rist, D , Vs, tuop n1 v jineers, prepared a reconnaissance
i. ., C'l , l, LU~h Crolina, dated 25 June 1980, which

re',~ tst , V ,c v br nade under authority of Section 205
it < , S . 1W .m 1 , as amended. A Flood Insurarnce Study
. :. :. ', ." ,. n'.s tion by the U.S. Geologic Survey

: ,. . i have been prepared. There are no

.~ ,I

o is report is in neneral compliance
,t.'. : : Q:e n i n xrinq Rerl ation ER 1105-2-60, and

V .... , t,- 1 j ij ,- t ,he renort consists of a main report

,S ,I..; , 1..1 and conclusions of the study; to
-. . . .. - .. endcie reviewers to understand the

,.. , .t ) endations. Detailed analyses
-he rain report are contained in

:, V e 'a in report.

S '.i . .. . , ,.t o consistent with the planning
,:, -11 .q P. - C a . An interdisciplinary planning

. ,, ; . planring tasks of problem

tn' , ies, impact assessment, and evalua-

-,. :.. , isted of the refirement of a

', : ,- . .... f. ' a \ detailed plans and eventually
. , ,. ; ' ie ianning process, the number of

plan. .a, . . a which they are examined

' , du rrirI Stage I
a nd ne s, in the

ard

- . " !,nll,,i,!13ta I

t i'! o 1 a
,i d ,' ,' : ,:', ll',, -,~ i iij le,

' , .. .. if 41: ,, , i cn ! ~ a l

... .. .. . . , 1 C 1mp ih d



summarizes the results of formulated flood plain demolition alternatives.
Project first costs for demolition alternatives, if implemented, would be
allocated in compliance with current cost-sharing procedures for local
protection nonstructural alternatives, which require a 20% local and 80'
Federal contribution. Associated costs required for the relocation of
families and their belongings were not included in the cost analysis at
this stage, in accordance with current policy.

TABLE 9

EVACUATION SUMARY
MULTI-LEVEL PROTECTION ANALYSIS

($1.000)

Level Residual Annual INCR Annual INCR NET NET 114CP BPC NUMBEP OF
Dartaq Benefits Benefits Cost Cost Benefits Benefits Houses Evacuatej

Existing 35.39

0. 0. 0.
2-Year 0. 0. 0. 0. 0. 0

11.96 8.85 3.11
4-Year 21.93 11.95 8.85 3.11 1.35 2

13.27 12.19 1.08

8-Year 7.26 25.22 21.04 4.19 1.20 5
2.22 3.57 -1.36

10-Year 4.72 27.44 24.61 2.83 1.12 6
3.17 9.22 -6.05

25-Year 1.00 30.61 33.83 -3.22 0.90 8
0. 0. 0.

50-Year 1.00 30.61 33.83 -3.22 0.90 8
0.58 5.00 -4.42

100-Year 0.34 31.19 38.83 -7.64 0.80 9
0.55 8.80 -8.25

SPF Year 0. 31.75 47.63 -16.89 0.67 11

Although all demolition plans of 10-year frequency and below were
economically justified, only the 10-year plan was carried forward into Staqe
3. This plan was selected for Stage 3 evaluation because it provides
tne r-iaximum justifiable degree of protection. Also, there are no
houses between the 10- and 20-year flood plain. After clearing these
structures there will be no houses within the 20-year flood plain.

FLOOD FLAIN RELOCATION ALTERNATIVES

Flood plain relocation alternatives considered consisted of the
purchase and physical relocation of all structures and their contents
for which the first floor elevation was located at or below the flood
level of a specified flood. Relocation plans were formulated for the
2-, 4-, 8-, 10-, 25-, 50-, 100-year and the Standard Project Floods.
All structures involved in the implementation of a relocation plan
would be purchased at fair market value and moved to new sites free
from the hazard of floodina. Provisions would also be included for
resettlement of occupants of the dwellings. Lands purchased during
implementation would be acquired by the local project sponsor for
development in a manner compatible with flood plain use such as recrea-
tion facilities or environmental corridors. Table 10 summarizes the
results of formulated flood plain relocation alternatives.

17 REVISED 24 AUG 82



of the causes of flooding. Basically, flood damages result from a combina-
tion of reasons. These includethe location of structures in areas subject
to flooding; development of adjacent nonflood plain areas which resulted in
increased storm runoff; the development of man-made constrictions in
Wilson Branch and backwater flooding of the Pee Dee River.

Flood control alternatives investigated for Wilson Branch Basin in
Stages 1 and 2 included a wide range of possibiities. As the studies pro-
gressed, some of the methods commonly used in flood control proved to be
engineeringly unsound.

As previously mentioned, construction of levees and clearing operations
were considered impractical. In addition, structural solutions such as
bridge and channel modifications were eliminated from serious considera-
tion because the severe and frequent backwater effects from the Pee Dee
River would still cause flooding in the study reach. The only remaining
solutions to the flood problems of Wilson Branch were nonstructural
solutions.

Two types of nonstructural alterantives were considered in reducing
damage on Wilson Branch. These alternatives included the purchase and
demolition of existing flood plain structures and the purchase for future
relocation of these structures and their contents. Flood proofing the
flood plain structures by raising the first floor elevation was considered
impractical since only the house is raised out of the flood plain.
Flooding of other personal property and erosion would still continue. Also
the houses below the 10-year flood plain would have to be raised about six
feet which could ruin the aesthetics of the area. Nonstructural alternatives
reduce flood damages by removing damagable properties from the flood plain
and by restoring natural flood plain capacities.

The following pages describe the various nonstructural alternatives
evaluated during Stages 1 and 2 of the planning process.

FLOOD PLAIN DEnOLITION ALTERNATIVES

Flood plain demolition alternatives for Wilson Branch consisted of the
purchase and demolition for salvage of all structures whose first floor
elevation was located at or below the flood level of a specified flood.
Plans were formulated for 2-, 4-, 8-, 10-, 25-, 50-, 100-year and Standard
Project Floods. All structures involved in the implementation of a demoli-
tion alternative would be purchased at fair market value and provisions
would be made to resettle occupants. Lands purchased during project
irplerentation ,ould be accuired by the local project sponsor for devel-
opment in a manner compatible with flood plain use such as recreation
facilities or environmental corridors. The following tabulation (Table 9)

16
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nonstructural means were given consideration. Management measures considered
as part of these investigations included the following:

Channel Excavation
Bridge Modification
Levee Protection
Flood Plain-Demolition
Raising of Flood Plain Structures
Flood Insurance
Flood Plain Regulations
Flood Plain Zoning or Regulations
Flood Plain - Relocation

PLAN FORMULATION RATIONALE

The primary objective of this investigation was the reduction of mone-
tary flood damages to existing and future flood plain development. With
this in mind, efforts were made to formulate alternatives which would be
effective in either reducing flood stages or reducing the susceptibility of
flood plain structures to flood conditions. This can be accomplished in one
of two ways. Either by modifying the limits of flooding through structural
alternatives or by modifying the affected structures through nonstructural
alternatives.

The topography of the subject basin restricted the number of potential
structural alternatives which could be considered. For example, due to the
small size of the basin and backwater flooding from the Pee Dee River, there
were no suitable sites for storing flood waters. Therefore, reservoir
alternatives were deemed infeasible for consideration. Also clearing and
snagging could be eliminated as a possible solution, since a visual inspec-
tion of the stream revealed that no significant amount of debris or vegeta-
tion was present. The only traditional structural measures which appeared
implementable were channel and bridge modifications.

Alternatives for modifying the damage susceptability of flood plain
structures also appeared worthy of detailed investigations. This type of
alternative includes such measures as relocating, demolishing or raising
affected flood plain structures. Nonstructural alternatives such as those
listed above are also environmentally desirable.

ANALYSIS OF PLANS CONSIDERED IN PRELIMINARY PLANNING (STAGES 1 & 2)

in order to formulate alternative plans of action, the first step
completea was the identification of high damage areas and the evaluation of
flood damage potential in these areas. This was followed by an evaluation

15



PLANN iG COrNSRAINTS

Time is the prinLCi] l planning constra'nt facing the Wilson Branch
Dnodiled Project PUport. With thn passdqe of time, the probability increases
fpr another daMaginq floo1 to Uccur

fHJXNNG OBJECTIVES

: 'e,- to address the problems and needs of the concerned Cheraw
resTne,"s .witni, the pldnnin, constrairts, planning objectives for the
"Iuuj da .ae redOction studv were established. The principal planning
objective is to eliminate flooding danger to life and property by either
struotutw1 or nonstructura "casures. Other objectives of the study
include: ) maximi-ing the recredtional benefits to be derived from a
roieut; 2) miniwizinq aoverse impacts on cultural resources; and

11 enhancinq fih and wildlif ini the area.

ALTERNATIVE PLANS

This task orviues Tor developing alternative resource management
systems that address plonninj objectives. To help insure that the best
overall plan was developed, a range of alternative plans was formulated.
The following sections describe the formulation process and describe the
various plans formulated.

11AAGEMENT f EASURES

or iety of echnisoa apd insti lutional means exist for managing
walew res'.rces of the Wil;or Grancn Basin. As a basis for formulating
1M i.,t r m, i hrund -anqe of these means was examined to identify
* .1t' C J es an i no oject i veu Both structural and



• FUTURE CONDITIONS

if no Federal action is 1. ,ken, the situation which poses a serious
threat to the health and saety of local residents, will become more
ieadily apparent. Rapid nrowth of areas, such as this, tends to
worsen proulems unless _orrective and/or preventative measures are taken.
The City of Cheraw is takI'j :ttdSuL'es to control or alleviate problems
froili future develop,'ent i;, t fl food plain. These measures include
ad:ission of Cheraw into toe Flood Insurance Program. Detailed flood
plain mapping has been av.;ilable since March 1978. Information provided
bY this !vapping will pr(ovide sufficient data to implement and enforce
requlatory flood plcin measures.

As development of the basin continues, open areas and wood areas are
beinq replaced with residential and commercial development which results in
increased runoff rates from local storms. Development plans have already
been formulated for major portions of the basin's remaining undeveloped
land, and in som areas new subdivisions are in the early stages of develop-
ment. Hence, future flood damages can be expected to be more severe and
occur more frequentiy.

Hesrite [)ast arid projected future development, hydrologic and hydraulic
computdtions were made assuming present development of the basin as
discussed in F'ppendix ' of this report. This was done to minimize costs
and time requiv-e; ents. Ije to the nonstrictural nature of potential solu-
tions discussed later in this report, detailed hydraulic design was not
required. It was decided to use as much as possible of the data provided
by the Flood Insuarcoe SLudy.

The value of residential contents per unit is expected to increase
over time with increases in affluence (an increase in per capita income
in real terms). Increases in content values during the study period are
projected on the basis of the anticipated growth in the residential per
capita income of Chesterfield County, S. C. An indication of increased
severity of future flood damaies without affluence is shown in Table 7
by comparison with the existing flood damages with affluence shown in
Table 8. The equiva. lent average annual damages %.ere derived by discounting
procedures for a 50-,ear period at 7 5/8." interest rate and 1981 dollar
values.

TABLL 2
AMi 'i'Cf:P ANNUAL DAMAGES

X I ,C I7IONS - WITH AFFLUENCE

Y"pe o- L). _ Resultinq Damaoe

~ t _a ' , L) Sr 19,2F.70
d 12,0

id i' , ,i ,,670

*, S ...q . 25,i90



TABLE 6
PROJECTED FLOOD DAMAGES - EXISTING CONDITIONS

Resulting Damages
Flood Frequency (1981 Dollars)

, 2-year $ 12,500
S1-year 77,600

50-year 192,500
100-year 272,400
500-year 375,900

SPF 414,800

Table 7 shows the equivalent average annual damages which may be
expected to occur for the selected 50-year period of analysis. These
damages were derived by discounting procedures at a 7 5/8% interest rate
and 1981 dollar values. Damages and benefits for alternatives are carried
into Stage 3 of the planning process by discounting at a rate of 7 5/8%.
These calculations are tabulated in subsequent sections of this report.
Average annual damages are shown for structures, contents and other addi-
tional property (i.e., yards, fences and outbuildings).

TABLE 7
AVERAGE ANNUAL DAMAGES

EXISTING CONDITIONS - WITHOUT AFFLUENCE

Type of Damage Average Annual Damages - Without Affluence

Residential Structural $19,870
Residential Contents 9,330
Residential Additional 2,670
Total Annual Damages $31,860

RECREATION

Recreation in Cheraw is mostly in the form of small parks and historic
sites.

12



added options to permit formulation of various plans of improvement based
on either structural or nonstructural measures for flood damage reduction.

The program analyses individual buildings to determine the expected
depth of flooding for various flood events with selected recurrence
intervals. Based on the expected depth of flooding in relation to the
first floor elevation, an expected damage to the building and its contents
was computed utilizing data for the type of building, its value, and pre-
determined depth-damage relationships. Individual events were combined
through the use of probability analysis to provide the average annual
damage that would be expected for each building.

Potential flood problems in the Wilson Branch Basin occur alono
Huckleberry Lane, Park Drive, Sliding Hill Road and Poplar Street (See
Plate 2). Flooding in this area has been frequent and can be expected
to become even more frequent and severe as basin development continues.
Table 5 shows the number of houses in the various flood plains for a
1500-foot reach upstream of the bridge at Huckleberry Lane. Houses are
assigned to a particular flood plain on the basis of their first floor
elevation. Plate 3 graphically dipicts first floor elevations of affected

- structures in relation to flood stages.

TABLE 5

SUMI7ARY OF FLOOD PLAIN STRUCTURES
NUMBER OF HOUSES IN FLOOD PLAIN

Flood Plain Huckleberry Sliding Hill Park Poplar Total
Lane Road Drive Street

10-Year 3 3 0 0 6
25-Year 3 3 2 0 8
50-Year 3 3 2 0 8
100-Year 3 3 3 0 9
500-Year 4 3 3 1 11
SPF 4 3 3 1 11

The amount of monetary damages resulting from a flood is related to
the depth experienced. As flood depths increase, resulting flood damages
increase. Flood events are defined by their expected frequency of
occurrence (i.e., a 2-year frequency flood would occur on the average of
once every two years with a 50% probability of occuring during any given
year). Table 6 illustrates damages expected to occur in the Wilson Branch
Watershed by flood frequency event.

11
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centage of underdeveloped land, with some improvements already scheduled,
mean additional future flooding problems for the downstream reaches.
Between 1960 and 1970 Chesterfield County had an increase of 12 percent in
housing units. This growth pattern continued in the 1970's.

PROBLEMS AND OPPORTUNITIES

The problems and opportunities of the Wilson Branch Basin are related
to flood damages that occur to residential development in the flood plain
area and opportunities of eliminating these damages while converting the
flood plain to a more environmentally oriented use. The focal point of
this study is on the flooding that occurs in the residential area along
the lower reach of Wilson Branch. Floods result from backwater conditions
caused by constrictions, inadequate channel capacity to carry storm dis-
charges, and backwater from the Pee Dee River. In July 1969, August 1970,
and June 1979, flood waters on Wilson Branch exceeded channel capacity and
resulted in the flooding of residential structures.

FLOOD DAIAGES

Flood damages within the Wilson Branch Basin consist of both tangible
and intangible damages. Tangible damages are those subject to monetary
evaluation and include: physical damages or losses to property and
improvements; emergency cost for flood damage prevention; and business,
financial and wage losses in and adjacent to flood prone areas. Intangi-
ble damages are not susceptible to monetary evaluation and include: dan-
ger to human life; added inconvenience and human discomfort; injury and
exposure during floods; creation of conditions detrimental to health and
security; interruption of traffic, utility services and normal community
activities; and the detrimental effects of frequent flooding on the
appearances and aesthetic quality of the flood plain such as deposition
of debris, etc.

In order to compute econowic damages, detailed field surveys were
conducted to evaluate ;tructures within the flood plain limits of
Wilson Branch. Flood dar&ie computations consisted of the creation of
a loqic,l relationship, Letejeen flood frequencies, flood stages and flood
damages. A coi'iputur irorun for, the Economic Analysis of Flood Control
Alternatives was utilized for iorapoting existing and future flood damages.
This prograr w,- duveloped ,y Corps of Engineers personnel of the
South Atiantic Division,. It is basically a damage calculation program with

L 1



Future income estimates for Chesterfield County were obtained from
the October 1976 OBERS projections for the southeastern states and are
considered indicative of the Wilson Branch Basin. The following tabulation
shows projected per capita income for Chesterfield County and for South
Carolina. Information in the following tabulation is based on 1967 dollars.

TABLE 4

INCOME TRENDS

1980 1990 2000 2010 2020

Chesterfield County]

Estimated Per Capita
Income (1967 $) 2,961 3,945 5,308 7,176 9,317

Per Capita Income
Relative (U.S. = 1.00) .62 .64 .65 .67 .70

* South CarolinaI

Estimated Per Capita
Income (1967 $) 3,679 4,861 6,576 8,804 11,109

Per Capital Income
Relative (U.S. = 1.00) .77 .79 .81 .82 .84

TRA'SPORTATIOtI

The City of Cheraw is crossed by State Highway 9 and U.S. Highways 1
and 52. Seaboard Coast Line Railroad has a couple of lines which pass
through Cheraw.

LAm USE

In the Wilson Branch Basin, land use by man is the strongest factor
in determining the condition of natural resources. Much of the basin is
residential with some industrial sites located upstream. The large per-

1,/U.S. Department, of CopmerLe, Bureau of Lconomic Analysis, Summary of
Proj ections, K;.S. Army CCorts of Lnri)reers, South Atlantic Division,
October 1p76.
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DEVELOPMENT AND ECON .

Fhe principle econwic cente-, of the Wilson Branch Basin is the Towno' Cheraw. Growth of Lhe basin is expected to continue based on past

v trends.
eAs shown in the U.S. Depatrtment of Commerce publication, Summary of

trojections, Economic A,_Livities in the Southeastern States, published in
October 1976, the populat ion-of the Town of Cheraw is expected to increase
sliqhtly from 5,654 in 1980 to 5,770 by the year 2020. This represents a
growth rate ut .05 percent per year as compared to a predicted growth rate
of .6 percent per year for the State of South Carolina and .14 percent for
Chesterfield County. Populition projections for Town of Cheraw, Chester-
field CoJunty (an ]d rhe St te .F South Carolina are shown in the following
tabu ltion.

TABLE 2

POPULATION TRENDS
198_ 1990 2000 2010 2020

Cheraw 5,654 5,680 5,710 5,740 5,770

Chesterfield
County 3",,161 39,100 40,100 40,300 40,400

State of
South Carolina 3.119,Z08 3,368,200 3,672,000 3,865,100 4,011,600

The level of civilian employment depends upon the number of civilians
in the labor force who are successful in finding work. Employment pro-
jections presented in this report were obtained from OBERS projections
published for Chesterfield County. The following tabulation shows pro-
jected employment trends.

TABLE 3

EiPLOIyIENT TRENDS
,.l-, n ILD COUNTY, S.C.

11990 20,0 2010 2020

t r ., )(J 40,100 40,300 40,400
i* t vq Lr~ploymlent , 

I .1'.1 18,0()0 18,-100 18,200
I [_m]I O/V er t -

Pn at i on rat i ..43 .45 .45 .45

, t' i utedi rOr, c. i,' lh'e t in >;uth farol ina Security
i icn , So)uth Ca "sl l mr .ridu; ',, AuIuOt 810.



HUIAN RESOURCES

The major center of population, which affects the future growth of
Wilson Branch Basin is the Town of Cheraw in Chesterfield County. A large
portion of the town lies within the basin limits.

Data for Chesterfield County is considered to be indicative of the
basin area. The population of Chesterfield County has increased from
33,667 in 1970 to 38,161 in 1980 which represents a combined growth rate
of 1.3 percent per year. The following tabulation shows 1980 population
characteristics of Chesterfield County as compared with the State of South
Carol ina.

TABLE 1

POPULATION CHARACTERISTICS

Chesterfield South Carolina
q County

1980 Population 38,161 3,119,208

Median school
years completed 9.3 10.5

Employment - Nonagricultural

Percent in manufacturing
industry 51.4 36.2

Percent in white collar
occupation 27.3 37.3

Percent government workers 9.2 14.7

Median income for
* families $14,940 $16,509

Ddt,, on eployed civilian workers by occupational group are available

from tho 1970 Census of Population. The largest group of workers in
Chesterfield County wis in nclranricltural employment. Of this group

* 51.4 pevcent were in mar1utacturing related employment. Wholesale and
retail trad- riake .jr, i'; porcent of the group.

7
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Water quality is decreased in recent years partly as a result of

rapid residential growth along the stream. The State of South Carolina
has classified Wilson Branch as class B waters. Class B waters are
described as waters suitable for domestic supply after complete treatment
in accordance with requirements af the South Carolina State Board of
Health. Class B waters are also suitable for propagation of fish,
industrial and agricultural uses ind other uses requiring water of lesser
quality. The Town of Cheraw draws its water directly from the Pee Dee
River. Although water treatment is required, the source is more than
ample for the future.

Cheraw is a small town bordered by expansive farm lands. Wilson Branch
is a tributary of Huckleberry Branch which is in turn a tributary of the

S"- Pee Dee River. Flooding in Wilson Branch stems either from direct runoff,
Pee Dee River backwater, or a combination of both sources. A brief descrip-
tion of flora, fauna and cultural resources in the study area follows:

a. Flora. Vegetatinn occurring within the study area is typical of

Southern Coastal Plain flora.

(1) Overstory species predominating include:

Sweet gum Sucarberry Water Oak
Black gum Lobiolly Pine Willow Oak
Yellow Poplar Loncleaf Pine

(2) Understor, and ground cover species predominating include:

Dogwood Poison Ivy Plantains
Privet Virginia Creeper Potentillas
Honeysuckle Rushes

b. Wildlife. All vwildlife species which occur in a typical residen-
tial, upper coastal plain stream bottom land habitat can be expected to
occur in the Wilson Sranch -tudv area.

c. Fish. .lil non !Hronch is a ,hallow narrow stream and does not
support a siqnificant rishery. The stream bottom consists of a silty-gravel
base.

• d. Threatcne< ,nd '-,,!i(:ered Species. There is no critical habitat
- -- for an/ end'anqecF 'r:-(! at'n e4,-i -ec is, Furthermore, there does not

appear to be anv nole,t, -,, ,odvEvY-SY affecting any endangered or
threatened sn-e[i"'

e a. t . , ,. , i al IRegister of Historic Sites
11l-tn two W, I (-- , 'i, nraw. The sites include (1) Cheraw
Historin District , iv s Euiscopal Church and Cemc-ery. The

Saower roaches i .',, ,) ved i,i the study area, are outside of
the historic sit ho 1 I reconnaissance survey did not reveal

* any significant u ,, , *-w-*, rwt on the National Register.
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PLAN FORMULATION

ENVIRONMENTAL SETTING AND NATURAL RESOURCES

The Town of Cheraw is located in Chesterfield County in northeastern
South Carolina adjacent to the Pee Dee River. Cheraw is located 61 miles
southeast of Charlotte, North Carolina and 75 miles northeast of Columbia,
South Carolina. The town is basically residential except for a downtown
area consisting of small businesses and some small industrial plants.
Wilson Branch lies almost entirely within the corporate limits of Cheraw.
It flows in a generally northeast direction to its confluence with
Huckleberry Branch, the northern town limit, then to the Pee Dee River
approximately 1 3/4 miles away. Its drainage area above its confluence
with Huckleberry Branch is 2.37 square miles. (See Plate 1.) The study
area is confined to a 1,500-foot reach of Wilson Branch located between
points 500 and 2,000 feet upstream trom the confluence with Huckleberry
Branch. (See Plate 2.) Only eleven houses are adversely affected by
flooding. They are all located within 150 feet of the branch along
Huckleberry Lane, Park Drive, Sliding Hill Road and Poplar Street.
Five houses are less than 50 feet from the branch.

Cheraw has mild winters and hot summers. Temperatures drop below
freezing on ab8ut 70 days during the year but rarely reach 0 F. Tempera-
tures reach 90 on about 90 days during the year. The area receives about
47 inches of precipitation per year.

The area surrounding Cheraw is hilly with an average elevation of
150 feet National Geodetic Vertical Datum (NGVD). It is dissected by small
drainage basins such as Wilson Branch and Huckleberry Branch. Soils in
Cheraw are of the Norfolk-Gilead-Rutledge association. The well drained
Norfolk soils represent 40 percent of the association and are on the
highest ridges. Surface layers are gray loamy sand, 18 to 30 inches thick.
Gilead soils, comprisinq about 25 percent, are on the lower ridges and the

* gentler side slopes. They have light gray to gray loamy sand surface
layers. Subsoils are brownish-yellow, compact sandy clay loam or sandy
clay. The wet Rutledgle soils, comprising about 20 percent, are in the
oval-shaped upland depressons and along the poorly drained stream channels.
Surf ace laver are vlacu ke,,' sands, high in organic matter, and subsoils
are gray loamy sands, , u'lIV saturated with water.

Wilson Branch i es v,ilhin ltre 'Yadlin-Pee Dee River Basin. It is a
relatively short stream .)ppr,)xiimitelv two miles in length, with headwaters
originatinq on the west side of the Town of Cheraw. Originating as an
interrittent stream it. IJe heodwater, it develops into a perennial stream
prior to its confluenice v,,tn Hunkleherry branch. Normally the stream is

S .narrow and shallow.
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Stage 3 Refinement of Plans. Staqe 3 included the neces- -
sary refinement of plans and designs based on economic,
engineering, environmental, and social concerns identified
during the review at the conclusion of Stage 2. Emphasis
placed on a more thorough evaluation of these plans and
the necessary arrangements for implementation.

IiATIONAL OBJECTIVES

Federal Water resource planning guidelines require that Federal and
Federally-assisted water and related land resource planning be directed
to address National Econoric Development (NED) and Environmental Quality (EQ)
as national objectives. NFD is to be achieved by increasing the value of
the nation's output of oods and services and improving national economic
efficiency. The selection of ar NED plan is achieved by maximizing net
economic returns, The NED plan accomplishes the stated study objectives in
a more economical manner than any other means of accomplishing these objec-
tives. In order to he considered economically viable, a NED plan must have
a benefit-to-cost ratio of at least 1.0 to 1. The benefit-to-cost ratio is a
comparisun of expected benefits to projected NED costs.

EQ enhancement would be achieved by the management, conservation,
preservaticn, creation, restoration, or improvement of the quality of
certain natural cultural resoarces and ecological systems.

In addition to the above, the impacts of proposed actions on the
Regional Economic Developrient (RED) and Other Social Effects (OSE) were
evaluated. Contributions to the RED account are established by measuring
a proposal's effect on a region's income, employment, population, economic
base, environment, and social development. Contributions to the OSE account
are determined by establishing a proposal's effects on real income, security
of life, health and safety, education, cultural and recreatonal opportunities,
and other factors.

S
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Project first costs for relocation alternatives would be allocated in com-
pliance with current cost sharing procedures for local protection nonstruc-
tural alternatives which require a 20% local and 80% Federal contribution.
Associated costs required for the relocation of families and their belongings
were not included in the cost analysis at this stage, in accordance with
current policy.

TABLE 10

RELOCATION SUMMARY
MJLTI-LEVEL PROTECTION ANALYSIS

($1,000)

Level Residual Annual INCR Annual INCR NET NET INCR BRC NUMBER OF

Damage Benefits Benefits Cost Cost Benefits Benefits Houses Relocated

Existing 35.39

0. 0. 0.
2-Year 0. 0. 0. 0. 0. 0

20.34 18.11 2.23
4-Year 21.93 20.34 18.11 2.23 1.12 2

24.62 22.99 1.63

B-Year 7.26 44.97 41.10 3.87 1.09 5
5.54 7.09 -1.55

10-Year 4.72 50.51 48.19 2.32 1.05 6
11.62 17.53 -5.91

25-Year 1.00 62.13 65.72 -3.59 0.95 B
0. 0. 0.

50-Year 1.00 62.13 65.72 -3.59 0.96 8
5.16 9.21 -4.05

100-Year 0.34 67.28 74.93 -7.65 0.90 9
8.54 16.75 -8.21

1000-Year 0. 75.83 91.68 -15.85 0.83 11

Although all relocation plans of 10-year frequency and below were
economically justified, only the 10-year plan was carried forward into Stage
3. This plan was selected for Stage 3 evaluation because it provides

the maximum justifiable degree of protection. Also, there are no
houses between the 10- and 20-year flood plain. After clearing these
structures there will be no houses within the 20-year flood plain.

*e 11O ACTION ALTERNATIVE

The final alternative considered during the preliminary planning process
was a no action alternative. This alternative, if selected would recommend
no Federal participation for corrective action in reducing flood damages.
Essentially, conditions in the area would remain unchanged, unless individuals
or local government flood damage reduction measures are implemented.

There would be no monetary benefits or costs associated with this
alternative. Damage would be expected to continue to take place at a rate
comparable to past experience and could possibly increase due to development

within the watershed and to increases in the real value of structures and
their contents. This alternative was carried through three planning stages
since it represents a basic condition for evaluating the outputs of other
alternatives.

18
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FINAL ARRAY OF PLANS
During the Stage 3 phase of the feasibility study process, potential

alternatives were further refined and reduced in number to obtain a reason-
able array of fully implementable plans. Economic analysis of alternatives
carried into Stage 3 of the planning process and presented in this and
subsequent sections of this report, are based on the prevailing interest
rate of 7 5/8% used during Stage 2 evaluations. Principal attention was
given to the formulation, assessment, and evaluation tasks emphasized in
Stage 3 to derive implementable plans. The conceptual alternatives considered
earlier were developed into precise management programs composed of complete
technical systems and institutional arrangements.

As a general guide, the alternatives carried through this stage pro-
cessed the following characteristics:

(1) Each detailed plan processed an efficient and effective means for
addressing the planning objectives.

(2) Each detailed plan was significantly different from other plans;
that is, each alternative plan made a unique contribution to the planning
objective not made by any of the other alternatives.

(3) Each detailed plan was "justified" in the sense that its total
beneficial contribution (monetary and non-monetary) were equal to or
exceeded its total adverse contributions (monetary and non-monetary).

Two potential plans of improvement and the "No Action" alternative were
carried forward into Stage 3. These plans consisted of the 10-year flood
plain demolition plan and the 10-year flood plain relocation plan. Pertinent
fiscal data for each of the above listed alternatives is contained in Table 11.
Detailed information for each of these plans is contained in the following
sections and pertinent report appendices.

TABLE 11
6 SUrMMARY OF STAGE 3 ALTERNATIVES

Plan Number 1 2 3
Plan Name Demolition Relocation Do Nothing
Cost $314,590 $615,950 -
Annual Cost $ 24,610 $ 48,190 -
Annual Benefits $ 27,440 $ 50,510 -
Benefit-to-Cost Ratio 1.12 to 1 1.05 to 1 -

6
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1 O-YEAR FLOOD PLAIN DEMOLITION ALTERNATIVE

(PLAN 1)

PLAN DESCRIPTION - DEMOLITION

The 10-year flood plain demolition alternative for Wilson Branch calls
for the demolition and salvage of six residential structures located in the
flood plain. The affected structures would be purchased at fair market
value (including cost for lands and improvements) and demolished. Houses
included in the demolition plan were selected on the basis of their first or
main floor elevation and their relative positioning along the stream. Lands
acquired during project implementation would be landscaped for purposes
compatible with the flood hazard. Estimated first costs associated with the
implementation of this alternative are summarized in Table 12. Costs presented

*in Table 12 are based on 1981 prices.

TABLE 12

SUMM1ARY OF FIRST COST (PLAN 1)
10-YEAR FLOOD PLAIN DEMOLITION ALTERNATIVE

Item Cost

Building Purchase $226,400
Land Purchase 28,000
Land Acquisition 17,810
Demolition Cost 18,000
Restoration of Evacuated Land 3,000

Subtotal $293,210
Contingencies 13,360

Subtotal $306,570
Engineering and Design 18,390
Supervision and Administration 12,260

Subtotal $337,230Salvage (-) 22,640
Total Evacuation Cost $314,590

20
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In addition to the project first cost, there are additional costs
associated with nonstructural measures which include the cost of relocating
affected families to non-flood plain sites. These costs are considered
as financial costs to be shared by non-Federal interest, but by policy
are not included in the economic cost analysis. For comparative purposes
a figure of $20,000 per family was used for family relocations. Therefore,
additional $120,000 would be required for relocation assistance which
would increase the total cost of project implementation to $434,590.

Estimates of annual costs are based on a 50-year period of analysis.
Interest during construction is not included since the construction period
is estimated as being less than one year. The investment costs for the
proposed demolition alternative thus equal the first cost. Interest and
amortization charges are based on an interest rate of 7 5/8%. Annual costs
for project implementation are estimated to be $24,610 plus an additional
annual cost of $9,390 for relocation expenses for a total annual charge of
$34,000.

Average annual project benefits include damage reduction to existing
flood plain development, residual land values, and reduced administrative
costs associated with the flood insurance program. However, benefits were
reduced by amounts of losses to non-insurable items, the deductible portion
of each expected flood damage event, and the annual cost of the insurance
premium paid by the policy holder. Table 13 summarizes average annual
benefits attributable to the 10-year flood plain demolition alternative.

TABLE 13

AVERAGE ANNUAL BENEFITS (PLAN 1)

10-YEAR FLOOD PLAIN DEIOLITION ALTERNATIVE

Item Benefit

Total Damage Reduction $30,670
Residual Land 1,170
Non-Insurable Losses (-) 1,050
Deductible Losses (-) 2,530
Insurance Premium Payments (-) 1,060
Insurance Operating Cost 230
Total Externalized Benefits 27,440

Average annual project benefits when compared to annual project costs
yield a benefit-to-6ost ratio of 1.12 to 1.

21
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IMPACT ASSESSMENT

Implementation of the 10-year evacuation or demolition alternative on
Wilson Branch would result in the displacement of six families from struc-
tures currently located within the flood plain. The relocation of families
from these structures may cause problems to the people involved and
add to the housing problems of the area. Efforts would be made to reduce
the inconveniences and problems resulting from implementing this alternative.
All affected persons would receive relocation benefits in accordance to policy
established in Public Law 91-646, "The Uniform Relocation Assistance and Real
Property Acquisition Policies Act of 1970."

Implementation of this alternative would remove six structures from
the housing market and place a temporary increase in the demand for housing.
This would result in an increase in new housing construction in non-flood
plain areas. Persons who have located in the affected structures for con-
venience to schools, work areas or shopping areas, or for other personal
reasons may find that relocation sites are less desirable for personal needs

*O and desires.

Structures located above the 10-year flood plain elevation would receive
*. no benefits from the implementation of this alternative.

The estimated first cost of implementing this alternative is $314,590.
This results in an annual cost of $24,610 and, when compared to benefits of
$27,440, yields a benefit-to-cost ratio of 1.12 to 1. An additional first cost
of $120,000 will also be required to relocate affected families to nonflood

*plain sites. As previously discussed, these costs are considered as financial
costs to be shared by Federal and non-Federal interests, but not included in
economic cost analyses.

Accomplishment of this alternative would result in the purchase by the
local project sponsor of approximately 2.5 acres of land which would be land-
scaped. Local project sponsors would be required to regulate future use of
these lands in a manner compatible with the flood hazard.

EVALUATION AND TRADE-OFF ANALYSIS

As discussed in previous sections of this report, evacuation plans were
*0 formulated to provide protection for the 2-, 4-, 8-, 10-, 25-, 50-, 100-year

and the Standard Project Floods. The 10-year level of protection was
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selected as the most desirable level after careful consideration of the
impacts of plans providing a greater or lesser degree of protection. A
lesser degree of protection was not considered desirable due to the number
of families which would remain in the flood plain and be subject to flood
damage. Plans providing a greater degree of protection were less favorable
from an economic view point and would have greater impact on the community
due to the additional number of structures required for demolition. The
trade-off analysis indicated that the 10-year level of protection was the
most desirable and implementable.

* IITIGATION REQUIREMENTS

There are no mitigation measures required from the construction of this
plan since implementation would not affect flood stages. The nonstructural
approach considered, removes properties from the flood plain and has no
adverse effects downstream.

* COST APPORTI0ONENT

Apportionment of costs between Federal and non-Federal agencies for
nonstructural alternatives is in general compliance with Section 73 of the
Water Resources Development Act of 1974. Subject act provides that non-
Federal participation in the cost of recommended nonstructural measures shall
be comparable to the value of lands, easements and rights-of-way which would
have been required of non-Federal interests for structural local protection
measures, but in no event shall exceed 20% of the project costs. Because
of the difficulty in determining the appropriate structural alternative and
the fact that in some cases there may be no feasible structural alternative,
it is impractical to specify on a case-by-case basis what the "comparable"
cost sharing would be for nonstructural measures. Accordingly, consistent
with average cost-sharing on traditional local protection projects, the
non-Federal share of costs for recommended nonstructural measures has been
recomnended in all cases to be 20% of the first cost of such measures, thereby
assuring comparability to the average value of lands, easements and rights-
of-way required for Federal structural protection projects. The apportionment
of project cost is tabulated in Table 14.
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TABLE 14

COST APPORTIONMENT (PLAN 1)

Item First Cost Federal Cost Local Cost
(100%) (80%) (20%)

Project Construction Cost $314,590 $251,670 $62,920
Associated Relocation Cost $120,000 $ 96,000 $24,000
Total Costs $434,590 $347,670 $86,920

FEDERAL RESPONSIBILITIES

The prese,,tly estimated Federal share of the total first cost for the
10-year flood plain demolition plan is $347,670. The Federal government is
responsible for the preparation of plans and specifications and for accom-
plishment of the project. Acquisition of project related lands in fee title
is a local responsibility. The Federal government, however, would monitor
local acquisition procedures to insure fair and equitable treatment of
affected individuals.

NON-FEDERAL RESPONSIBILITIES

The presently estimated non-Federal share of the total first cost for
this alternative is $86,920. These costs may be either a cash or in-kind
contribution. The Town of Cheraw would be responsible for property
acquisition and reasonable expenses involved in the purchase of properties
would serve as in kind contributions toward the local share of first costs.
The local project sponsor must also adopt and enforce land use regulations
to prevent the unwise use of flood plain lands.

1 O-YEAR FLOOD PLAIN RELOCATION ALTERNATIVE
(PLAN 2)

PLAN DESCRIPTION - rELOCATION

The 10-year flood plain relocation alternative for Wilson Branch calls
for the physical relocation of five residential structures and their contents
from the 10-year flood plain. The affected structures would be purchased at
fair market value (including cost for lands and improvements) and physically

REVISED AUG 82 24
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relocated to new sites free from the hazard of flooding. Houses included
in the relocation plan were selected on the basis of their first or main
floor elevation. Lands acquired during project implementation would be
landscaped and turned over to the local project sponsor for use compatible
with the flood hazard. Estimated first costs associated with the imp'_men-
tation of this alternative are summarized in Table 15. Costs presented in
Table 15 are based on 1981 prices.

TABLE 15

SUMMARY OF FIRST COST (PLAN 2)

10-YEAR FLOOD PLAIN RELOCATION ALTERNATIVE

ITEM COST

Building Purchase $226,400
Land Purchase 28,000
Acquisition Cost 17,810
Restoration of Evacuated Land 3,000

Subtotal $275,210
Contingencies 9,760

Subtotal $284,970
Engineering and Design 22,800
Supervision and Administration 11,400

Subtotal $319,170
Relocation and Land Purchase 35,100
Acquisition Cost Relocation sites 2,460
Development Cost Relocation Sites 15,000
Property Resale Cost 18,310
Building Moving Cost 149,960

Subtotal $539,990
Contingencies - Relocation 44,160

Subtotal $584,150
Engineering and Design - Relocation 21,200
Supervision and Administration - Relocation 10,600

Total Relocation Cost $615,950

In addition to the project first cost, there are additional costs
associated with this plan which include the cost of relocating affected
families to non-flood plain sites. These costs are considered a financial
cost to be shared by non-Federal interest, but by policy are not included
in the economic cost* analysis. For comparative purposes a figure of $20,000
per family was used for family relocations. Therefore an additional $120,000

* would be required for relocation assistance which would increase the total
cost of project implementation to $725,950.

Estimates of annual costs are based on a 50-year period of analysis.
Interest during construction is not included since the construction period
is estimated as being less than one year. The investment cost for the

*proposed relocation alternative thus is equal to the first cost. Interest
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and amortization charges are based on an interest rate of 7 5/8%. Annual
costs for project implementation are estimated to be $48,190 plus an addi-
tional annual cost of $9,390 for relocation expenses for a total annual
charge of $57,580.

Average annual project benefits include damage reduction to existing
flood plain development, residual land values, the value of relocated
buildings and building sites, and reduced administrative costs associated
with the flood insurance program. Benefits were reduced by amounts of
losses to non-insurable items, the deductible portion of each expected
flood damage event, and the annual cost of the flood insurance premiums
paid by the policy holder. Table 16 summarizes average annual benefits
attributable to the 10-year flood plain relocation plan.

TABLE 16

AVERAGE ANNUAL BENEFITS (PLAN 2)
10-YEAR FLOOD PLAIN RELOCATION ALTERNATIVE

Item Benefit

Total Damage Reduction $30,670
Residual Land Value 1,170
Non-Insurable Losses (-) 1,050
Deductible Losses (-) 2,530
Insurance Premium Payments (-) 1,060
Insurance Operating Cost 230
Value of Relocated Buildings and Sites 23,060
Total Externalized Benefits $50,510

Average annual project benefits when compared to annual project costs
yields a benefit-to-cost ratio of 1.05 to 1.

IMPACT ASSESSMENT

Implementation of the 10-year relocation alternative on Wilson Branch
would result in the displacement of six families from structures currently
located within the flood plain. The relocation of families may cause
problems to the people involved and add to the housing problems of the area.
All efforts, however, would be made to reduce the inconveniences and problems
resulting from implementing this alternative. All affected persons would
receive relocation benefits in accordance to policy established in Public
Law 91-646, "The Uniform Relocation Assistance and Real Property Acquisition
Policies Act of 1970."
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Implementation of this alternative would remove six structures from
the flood plain and relocate these structures on highland lots. This would
result in the disruption of approximately 2.5 acres of undeveloped land
which would be required for relocation sites. Persons who have located in
affected structures at the existing sites for convenience to schools, work
areas or shopping areas, or for other personal reasons may find the relo-
cation sites less desirable for personal needs and desires.

Structures located above the 10-year flood plain elevation would receive
no benefits from the implementation of this alternative.

The estimated first cost of implementing this alternative is $615,950.
This results in an annual cost of $48,190 and when compared to annual
benefits of $50,510 yields a benefit-to-cost ratio of 1.05 to 1. An additional
first cost of $12U,000 will also be required to relocate affected families
to nonflood plain sites. As previously discussed, these costs are considered
as financial costs to be shared by Federal and non-Federal interests, but not
to be included in economic cost analyses.

Construction of this alternative would require the purchase of approxi-
mately 2.5 acres of land at the current location of flood plain structures
and an additional 2.5 acres of land for relocation sites. Acquired flood
plain lands would be landscaped and title conveyed to the local project
sponsor. Local project sponsors would be required to regulate future
development of these lands in a manner compatible with the flood hazard.

EVALUATION AND TRADE OFF-ANALYSIS

As discussed in previous sections of this report, relocation plans were
formulated to provide protection for the 2-, 4-, 8-, 10-, 25-, 50-, 100-year
and the Standard Project Floods. The 10-year level of protection was
selected as the most desirable level after careful consideration of the
impacts of plans providing a greater or lesser degree of protection. A
lesser degree of protection was not considered desirable due to the number
of families which would remain in the flood plain and be subject to flood
damage. Plans providing a greater degree of protection were less favorable
from an economic viewpoint and would have greater impact on the community
due to the additional number of structures relocated. It is concluded that
the 10-year level of protection was the most desirable and implementable.
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rIITIGATION REQUIREMENTS

There are no mitigation measures required from the impltmentation of
this plan since implementation would not affect flood stages. The non-
structural concept removes properties from the flood plain and has no
adverse affects downstream.

COST APPORTIONMENT

Apportionment of costs between Federal and non-Federal agencies for
nonstructural alternatives is in general compliance with Section 73 of the
Water Resources Development Act of 1974. Subject act provides that non-
Federal participation in the cost of recommended nonstructural measures
shall be comparable to the value of lands, easements, and rights-of-way
which would have been required of non-Federal interests for structural
local protection measures, but in no event shall exceed 20% of the project
costs. Because of the difficulty in determining the appropriate structural
alternative and the fact that in some cases there may be no feasible struc-
tural alternative, it is impractical to specify on a case-by-case basis
what the "Comparable" cost sharing would be for nonstructural measures.
Accordingly, consistent with average cost sharing on traditional local pro-
tection projects, the non-Federal share of costs for recommended nonstruc-
tural measures has been recommended in all cases to be 20% of the first
cost of such measures, thereby assuring comparability to the average value
of lands, easements and rights-of-way required for Corps structural pro-
tection projects. The apportionment of project costs is tabulated on
Table 17.

TABLE 17

COST APPORTIONMENT (PLAN 2)

Item First Cost Federal Cost Local Cost
(100%) (80%) (20%)

Project Construction Cost $615,950 $492,760 $123,190
Associated Relocation Cost 120,000 96,000 24,000
Total Costs 735,950 588,760 147,190

28

REVISED 27 AUG 82



FEDERAL RESPONSIBILITIES

The presently estimated Federal share of the total first cost for the
10-year flood plain evacuation plan is $588,760 The Federal government is
responsible for the preparation of the 221 agreement with the sponsor.
Acquisition of project related lands in fee title and removal of damageable
development is a local responsibility. The Federal government, however,
would monitor local acquisition procedures to insure fair and equitable
treatment of affected individuals.

YJON-FEDERAL RESPONSIBILITIES

The presently estimated non-Federal share of the first cost for con-
struction of this alternative is $147,190. Non-Federal share of project
cost may be either a cash or in-kind contribution. The Town of Cheraw
would be responsible for property acquisition and reasonable expenses
involved in the purchase of properties would serve as an in-kind contri-
bution toward the local share of project first cost. The local project
sponsor must also adopt and enforce land use regulations to prevent the
unwise use of flood plain lands.

DO-NOTHING ALTERNATIVE (PLAN 3)

PLAN DESCRIPTION

The no action alternative for Wilson Branch would recommend no modi-
fication to the existing stream or to flood plain structures. Existing
structures would remain subject to periodic inundation, however, even with
the do-nothing alternative, recommendation would be made to update and
enforce flood plain regulatory measures to prevent future development which
would be subject to flood damage. There would be essentially no first cost
involved in the implementation of this alternative and no tangible benefits.
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IMPACT ASSESSMENT

The impact of the no action alternative would essentially be the same
as for existing conditions with the exception of more stringent controls on
future development. Flood damages would be expected to continue at a rate
of $33,710 annually. Periodic disruption in the flow of traffic would also
be expected during flood periods and local residents would remain subject
to the inconveniences and monetary losses resulting from flood conditions.
The health and safety of flood plain occupants would also be endangered by
the adoption of the no action alternative.

Environmental impacts would be minimal with the exception of environ-
mental losses which would occur during flood periods. These adverse
impacts include stream bank erosion and the unsightly and detrimental depo-
sition of sediment and debris in the stream channels and overbank areas.

EVALUATION AND TRADE-OFF ANALYSES

Adoption of a no action alternative would trade-off potential
flood damace reduction benefits to preserve the existing environment of the
area. Residents and local covernment would have to be willing to accept
periodic flooding to avoid the investment and other impacts of impending
corrective work. Local residents, however, have strongly supported pro-
posals to implement some form of flood damage reduction measure.

ITIGATION RECUI REMENTS

There are no mitigation measures required since the no action plan
would not have any effect on existing streams or flood plain structures.

COST APPORTION-ENT

There is no first cost associated with the adoption of the no action
alternative.
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FEDERAL RESPONSIBILITIES

Federal responsibilities associated with the adoption of this plan
consist of providing adequate flood plain information to the local govern-
ment for their use in enforcing regulatory measures.

NON-FEDERAL RESPONSIBILITIES

Non-Federal responsibilities would consist of the update and enforce-
ment of flood plain regulations to prevent unwise development of flood plain
lands. The local government would also be responsible for providing emer-
gency services during flood periods.

VIEWS OF NONFEDERAL AGENCIES
Formulated plans for flood control on Wilson Branch have been coordi-

nated with various non-Federal agencies through various formal and informal
means. Coordination with the South Carolina Department of Archives and
History indicated that the probability of affecting archaeological sites
by plan implementation was too minimal to warrant a survey.

The Town of Cheraw has indicated strong support of the plan for
removal of flood plain structures. By letter dated 21 May 1982 the town
stated their intent to sponsor flood control improvements. (See pertinent
correspondence in Appendix 3). The town is fully aware of the requirements
of PL 91-646 (Real Property Acquisition Policies Act of 1970) and has
indicated their intention to comply with the requirements of this law. An
unsigned draft copy of the required local cooperation documents is included
in Appendix 4 to this report.

VIEWS OF FEDERAL AGENCIES
The formulated plans presented in previous sections of this report

have been coordinated with representatives of pertinent Federal and non-
Federal agencies through formal and informal means. Pertinent correspon-
dence received from these agencies is included in Appendix 3 of this report.
The U.S. Fish and Wildlife report, which is required by law, is also
included in Appendix 3. A formal 30 day coordination period for this report
and supporting environmental documents was held from 28 June 1982 through
30 July 1982. No significant adverse comments from any Federal or non-Federal
agency were received during or following this coordination period.
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',II LDLIFE

There would be no significant impact on area wildlife.

Socio-EcoNOM1IC

The major center of population, which affects the future growth of
Wilson Branch Basin -s the Town of Cheraw in Chesterfield County. A
large portion of the town lies within the basin limits.

Data for Chestecti2id Court is considered to be indicative ot tne
basin area. The popiilation of Chesterfield County has increased from
33,667 in 1970 to 38,161 in 1980.

Data on employed civilian workers by occupational gr)up are available
from the 1970 Census of Population. The largest group of workers in
Chesterfield County was in nonagricultural employment. Of this group 51.4
percent were in manu-acturing reated employnent. Wholesile and retail
trade make up 12.5 percent of the group.

ENDANGERED SPECIES

This nonstructural flood control project would not jeopardize the
continuing existerce of any threatened or endangered species. There is no
critical habitat within the area of project influence.

UNAVOIDABLE ADVERSE IMPACTS
Adverse environrental effec:s associated with this p-oject would be a

temporary increase in noise and air pollution during the demolition or
salvage phase of this project.
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LAND DISRUPTION

It is not envisioned that this project would induce changes in patterrs
of land use.

:-i1 SE

During the demolition or salvage phase there would be an increase in
the ambient noise level, but it is anticipated that this incre,se w-i-i not
be significant.

'iATER QUALITY

It is not expected that any significant impact on water quality would
be realized as a result of this proposal. It is possible that sore slint
enhancement may be realized as six houses would be removed from the Wilson
Branch drainage area.

Since the recommended plan does not involve the discharge of dredoed or
fill materials into the navigable waters of the United States or adjacent vet-
lands, the evaluations required under Section 404(b)(1) of the Clean Water Act
were not necessary.

AIR C"UALITY

Any increase in air pollution would occur during the demolition or
salvage of the houses as a result of exhaust fumes from equipment. The
increase would be minor and temporary.

HISTORICAL AND ARCHAEOLOGICAL PESOURCES

There are no historical or archaeological resources in the immediate
area of the proposed project. The project will not have any impacts on any
property in or listed as eligible in the National Register cf Hist. ica!
Places.

F ISHERI ES

No impact.
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v-'<or to its confluence with Huckleberry Branch. Normally the stream is
,,rrow and shallow. Water quality has decreased in recent years partly
,,, ; ,ecult of rapid residential growth along the stream. The State of
-,h Carolina has classified Wilson Branch as Class B waters suitable for
jorestic supply after complete treatment in accordance with requirements of
,he Soutn Carolina State Board of Health. Class B waters are also suitable

S,-ropaqation of fish, industrial and agricultural uses and other uses
r',ing water of less quality.

,ATER SUPPLY

The Town of Cheraw draws its water directly from the Pee Dee River.
AIthough water treatment is required, the source is more than ample for
the future.

CULTURAL RESOURCES

The National Register of Historic sites list two sites which occur
within Cheraw. The sites include (1) Cheraw Historic District and (2) St.
Davids Episcopal Church and Cemetery. The lower reaches of Wilson Branch
involved in the study area are outside of the historic sites. Additionally,
coordination with the State Historic Preservation Officer (SHPO) has been
maintained during project planning.

PROBABLE IMPACT OF PROPOSED ACTION

The proposed action .,ould rnrovide approximately 1500 feet of nonstruc-
tural flood protection. This protection would reduce projected annual flood
damaqe to the existing development on Wilson Branch.
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'V'ILDLIFE

All wildlife species which occur in a typical residential, upper
coastal plain stream bottom and habitat can be expected to occur in the
Wilson Branch study area. No unusual or critical terrestrial habitat
appears in the study area.

FISH

Wilson Branch is a shallow, narrow stream and does not support a signi-
ficant fishery. The stream bottom consists of a silty-gravel base.

THREATENED AND EDkIGERED SPECIES

There is no critical habitat for any endangered or threatened species.
Furthermore, there does not appear to be any potential for adversely
affecting any endangered or threatened species.

FLORA

Vegetation occuring in the study area is typical of southern coastal
plain flora. The major tree species found in the immediate area include
Sweetgum, Blackgum, Yellow Poplar, Sugarberry, Loblolly Pine, Longleaf Pine,
Water Oak, and Willow Oak. The predominate understory and ground cover
species include Dogwood, Privet, Honeysuckle, Poison Ivy, Virginia Creeper,
Rushes, plantains and potentillas.

' ,ATER QUALITY

Wilson Branch lies within the Yadkin-Pee Dee River Basin. It is a
relatively short stream aunroximately two miles in length, with headwaters
originating on the west side of the Town of Cheraw, originating as .1
intermittent stream at the neaawater. It develops into a perennial stream

42



GENERAL DESCRIPTION OF THE AREA

The Town of Cheraw is located in Chesterfield County in northeastern
South Carolina adjacent to the Pee Dee River. Cheraw is located 61 miles
southeast of Charlotte, North Carolina and 75 riles northeast of Columbia,
South Carolina. The town is basically residential except for a downtown
area consisting of smcll businesses and some small industr;al plants.
Wilson Branch lies ali.ost wholly ,ithin the corporate limits of Cheraw.
W ilson Branch flows ir a generally northeast direction to -ts confluence
with Huckleberry Branch, the northern city limit, then to the Pee Dee River
Approximately 1 3/4 miles away.

iOPOGRAFHY AND SOILS

The area surrounding Cheraw is hilly with an average elevation of 150
feet National Geodetic VErtical Datum (NGVD). It is dissected by small
drainage basins such as Uilson Branch and Huckleberry Branch. Soils in
Cheraw are of the Norfolk-rilead-Putledoe association. ThE well-drained
Norfolk soils represent 40 percent of the association and are on the highest
ridges. Surface layers are gray loamy sand, 18 to 30 inches thick. Sub-
soils are friable, yellowish, brown sandy clay loam. Cilead soils, comprisinc
about 25 percent, are on the lower ridges and the gentler side slopes. They
have light gray to gray loamy sand surface layers. Subsoils are brownish-
yellow, compact sandy clay loam or sandy clay. The wet Rutledge soils,
comprising about 20 percent, are in the oval-shaped upland depressions and
along the poorly drained stream channels. Surface layers are black loamy
sands, high in organic matter, and subsoils are oray loamy sands usually
saturated with water.

CLI IATE

Cheraw has mild winters and hot summers. Temperatures dron below
freezing on ab8ut 70 days durinc t!ue year but rarely reach "11 F. Tempera-
tures reach 90 on about 90 days during the year. The area receives about
47 inches of precipitation per year.
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ENVIRONMENTAL ASSESSMENT
WILSON BRANCH FLOOD CONTROL PROJECT

This environmental assessment is based on evaluation factcrs affectin
public interest which include, but are not limited to flood control, fish
and wildlife, water quality, economics, conservation, aesthetics, recreu:io ,
and in general, the needs and welfare of the people.

THE ENVIRONMENTAL ASSESSMENT OF THE PROPOSED ACTION

This assessment was prepared by review of aerial photographs as well as
on-site inspection, public hearings and coordination with various Federal,
State and local agencies, conservation groups and interested individuals.
Comments were requested from:

Environmental Protection Agency
The U.S. Department of The Interior Fish and W.jildlife Service
South Carolina Department of Archives and History
Soil Conservation Service

iEED FOR THE FROJECT

At certain times of the year when the Pee Dee River rises and/or when
excessive rain water flows into Wilson Branch, the residential area alono
the lower reach of Wilson Branch floods. In response to a renuest hy
the Tor.n of Cheraw, a reconnaissance study was cnndtrtPr relItinn in
finding that the flood problem was severe enough to justify detailed studies
of measures to reduce the flood damage.

PROJECT DESCRIPTION

Flood control measures would consist of purchasing, by the Covernment,
six houses located below the 10-year flood plain. The houses would be
removed from the flood plain, either salvaged or sold as a unit. The founda-
tions and driveways would be removed and the lot would be seeded. The area
to be seeded is approximately 2,000 square feet per lot (10,000 square feet
total). A private bridge and a walkway which crosses tne stream, woulo diso
be removed.

40 REVISED AUG 32



a) (3 () a) (1) 0) (U a) Q)
U U u9 (3 U ) uU W u C.) 0) 0

r- E £ E .- ' Z E E E E - . -

- - 0 0 0 Q.. 0 C.. ca- 0 0 0 0 0 0L 0L CL

0cl CC 41 <

0 0 0 0 0 03 = 0 0 0
LL.. LL- U-. C U U- LL. U- Li. -

L.J

I 4-)
U I C-

a))

C)

F- L/U
C-i V) C' C 0

C) C) 1 C

(I) CD F-() /

CC, -- 1.0 Li 4* 4-)

11 4 4- ) 1 -a

CD C0 Z: Q: u) * CS C) Of. -- <c CU k. 0
AJ ~ t.0 -4) t.0 C: (10) i

U] f C).0 m C') 0) (n.i
ICD CO itct

~~~-- (1) a)4' * - I i)
uC C) ) n C-) (J v-.. ** u (

LL- (- U0) /D L) :c(C
(0 ) iC -4 C) a)4- 0 )
'-4 0 S- a0)C) CJ --
4- ' 0 0 * co) 0

4-' + 4-> C ) 0) * C - -
f-UU C) -* >n

o 4- ) ) ( ) (t >., 4-J 4-' V

C)~~ 4:r -4 r 4 - ( C ( -

-~~~: cC V)) C) C' " - 4 '- '

R3 * i) " 4-( 4- 4-' ":-C ) C
u L- C) .0 -' cc4 '-4 Uj U C-

C...~- (A an0 C *Ui) (1)U L
0) U U- C)) C) S- (2 to ( U S-

Li~C 0) >C C t
C) 0.. Li U- n i - C CCi) 0 C_-

-' 0) aj o -' 0 U- EO 4-0 )0
. 5 4- C) S.- L-) *' U: 0 U

4- ) 0- 0) u- . -
(9~ Uq cu 4- 00 i i c) 0 U r O 0 . -

<i Q0)- 0) L) 4-) (So-. L
U~~~-- C) -C - 0 C ) 0*

(1 eo a/ C 0 ) Un 4- 4-' 0 i 0 V ) U
O 41 to U 0 0 4- ) Li-- C- )

C.. C C ) 0 r) C) A 0 . 0 >0U
CL C A C *'3 C - c 0)(A 0'

0- (A C- CO W)0 0 0 C 2 U L - -0

C:3 -4-- -C *r - 0 Li . 0) U
T3 -0 U- Li) 4-) 0> 4-)2

C) z (I/) (1 -4-- m- (1) M iI .- L~i jU U-0 C) 0

7: -- 09 >~'- C C V V39



o CLn

_r_ 4-) 0 0.)

0~ 44-- (04-

4-' -) 0 4- *' L)
4- 42) 00 U00-)

0) c -L -0 CL -C

4- a.V Va 0 S-W(a.

Qo C o-v =3C Q
4- 0 - - -& - 4 C >, -

4- I4-0 0. Y) 4 0 *.U 0 -o-c
C -D c- 4-4 00 to4-

0. 4' - 4) -'i 4- 4- (A' L - >)
1 4 UO - WV 0 0 (1 -ZL) 4-)0.

0.)C 4-) 4-) 0) 0)- L V 0 ~ U

L 4- 4- - - 4- - 4-) uL S- 4- (A) -0 0) (U
4- 4- 4- 4-:ML. (a o 4- (U 4-L

Ln LUJ Lu LUJ Lu 0 4-) a) Lu 4- >E S. 4- M
eo-O.L C)L rn c C0 ro LLU

0) 0 0 0 0 C:a . a) 0 0 *E) 4-) 41)
ro ~jS. 00W 4 m 0 0

a-.. (/) tI

C--) I
LUJ (U W ) 0U ko ru

LO -0 = 0) m~ >,S- C I L)
co 1nCi -4* - =- -44-

-4~r 0C V4- > LO _0/) -
E 1-4 4- 4(0) C - C C\J 0

LU ) C'-.m 0 4- CL -
OL I- 4-n4 ~ C 4i CJ 0

(n (A' 4-' *.0 L)j (1

< ..qra < ) DC C C7r- to
DLI -o ~ <0 1/) 0

C) 4- C 4--- m~ C- r CD 0) *.- **r- (n

L) 00 C'.. 0 * r- 0 0or- -4Q) 4-) 4-) r- m

= (A)4- 4-4- CU 1-4 4-) 0 4-' 0 -

* C. a) - VL) 'U0 'U * .--0C"
1 u C V 4-- C - >0 CW 04- U

L ) - l a 0 -LL- S.Wa 4-)~. JO S-
*L =- =2 0 V0 4J 4;) CLW) L 4-) r- CL- a)

C0 C 00L C aCa 4-) 0- = r- 4-3 LM V)

LiJ L) lW W) a) L)- 0 00 ( or 0 all 0) *U &-

-i. EU-c E- l< 0 co S ) 3 C- .4 0< CC).

-a to a) LO u m) 0D -. - c) > 4-)
C, ::I, in 0) E Cf 4-J 4- S- cu0

CD 0..' in ec -in (U *n 0 4- -- C:4-) 0 a) *

(L).J *-C < c .- . 4-0 :D 0 S-WO) 4- V -

LUJ< 0 0 'L) 04-) -0) S-£ C-E< 4-) S- m ) 0.-
crCCL C-VL) (U0 Q ~ ) o o E 0) ( 0F ) LI) *-

- 4J 4-) C- V V 4-) 1-4 = = ->, < V0 C CQ
S-L ui 0) 0.- "a1- - C. L )- S- C - )* .

CL r a CI) *4-) C) C E*. S- C)4- Ua+
o- Os- VLO CUJ tz (Au)- a) 0)0) Vf)

I- NI- -I 0u 0) S-4-) 4-)~- 0) -u
S- -0- > .- 00Uc CL ec > () - V

0) a)- uV cL C'0 to a EeU-- * - a VL)
U- 0 o ) e-C/) vi o k 4-) C ) 0) 0. 0 4-) - I '

nC)Cu) 4--0 C) oE rE Aeo C L/) : nC
ro 0 fCA 'U .. 4-' mr' -'a-) uU V- V

LUJ 0- OE C.- *-) ) 't ( U4- CC0) 4-) x (a co -

L-L) ' LU"- LLi (A LUiE a L) 0 -J L)0) L -- 4 --

LL.

M U a) S- ea >

LU LU =3 'U -0
'U _ 0C L) 4

4J 4-) 4- - 0

C- Vd CA,

C Cc 00 - D
S-' V7 4) eyS. S.-ee

0)f ) ) e ) 0U 4-'U
CL S- incc - AL -

S-0 0 cCL- S- 5-

<D N uLA L - tU

L~i L.0 038 ~



RECOMMENDED PLAN
The recommended plan of improvement for Wilson Branch consists of

demolishing six houses which lie below the 10-year flood plain on Wilson
Branch. These six adjacent houses lie in a reach from 500 to 1500 feet
from the mouth of Wilson Branch.

All disturbed areas would be planted with grass, shrubs and trees to
prevent erosion and to restore a natural appearance. Project lands would be
obtained and controlled by the local project sponsor for maintenance pur-
poses. Local project sponsors must also enforce flood plain ordinances to
assure that any future development of the residual flood plain would be
compatible with the flood hazard.

Estimated first cost for implementation of the recommended plan is
$314,590 plus an additional $120,000 in related cost for the relocation
of current occupants of affected flood plain structures. Project cost
allocations would consist of a Federal expenditure of $347,670 and a
non-Federal expenditure of $86,920. A breakdown of these costs is con-
tained in Table 12. Average annual project costs are estimated to be
$24,610. Annual project costs are based on a projected 50-year project
life, an interest rate of 7 5/8% and 1981 prices.

Average annual project benefits resulting from the implementation of
the recommended plan of improvement are estimated to be $27,440 in flood
damage reduction benefits to existing development. Only benefits to
existing development were used for project formulation purposes and for
comparison with other flood damage reduction alternatives. The benefit-to-
cost ratio, assuming benefits to existing development only, is 1.12 to 1.
If future damage reduction benefits were included in the economic analysis,
the resultant benefit-to-cost ratio would increase. Detailed information
pertaining to the economic analysis of the recommended plan is contained
in Appendix 2 to this report. The recommended plan is also in compliance
with the intent of Executive Order 11988.

In selling the houses for salvage, it is only assumed they would be
demolished. The possibility exists that it would be more benefical for the
salvage concern to relocate the houses to land outside the flood plain.
This decision would be left to the contractor. Salvage and demolition of
affected structures would most likely be in one contract.

Table 19 displays the effects of the selected plan on particular types
of resources recognized by Federal policies. This is followed by Table 20
showing the compliance with appropriate WRC designated environmental statutes,
referred to in the Office of Management and Budget Circular No. A-11.

S
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All evaluated plans with the exception of the do-nothina alternative
adequately addressed the stated planning objective of flood damage reduction
and each plan would be fully implementable from a engineering viewpoint.
Social evaluations, however, indicated a strong preference by the general
public for the adoption of a nonstructural alternatives. Since Plan 1
best addressed the planning objectives and was also designated as the EQ
and NED Plan, Plan 1 was selected as the recommended plan.

CONCLUSIONS
During the course of investieations performed to evaluate and the

feasibility of implementino flood damane reduction measures on Wilson
Branch, numerous potential alternatives were evaluated before a plan
was selected for recommendation. These alternatives included an array of
potential structural and nonstructural measures which provided varyino
degrees of protection. Careful evaluation of structural measures indicated
that these approaches were unimplementable. Since no measures involving
discharge of dredge or fill materials into the navigable waters of the
United States or adjacent wetlands were considered as viable alternatives,
the evaluations required under Section 404(b)(1) of the Clean Water Act
were not necessary.

Therefore, based on the results of detailed technical, environmental
and social evaluations, it is concluded that implementation of flood plain

*demolition Plan 1, as described in previous sections of this report, is the
most feasible plan to reduce flood damages on Wilson Branch. The plan
consist of demolishing for salvage six houses below the 10-year flood
plain. Reclaimed lands will be turned over to the local sponsor. Imple-
mentation of this plan will reduce projected annual flood damages to
existing development by approximately 87%.

Impacts of formulated alternatives were fully evaluated and compared in the
process of selecting a recommended plan for flood damage reduction. Impacts
of the selected plan are further discussed in the Findings of No Significant
Environmental Impact sections contained in subsequent portions of this
report.
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RATIONALE FOR DESIGNATION OF EQ PLAN
Recognizing that the environmental quality has both natural and human

manifestations, an EQ or least environmentally damaging plan, addresses the
planning objectives in a way which emphasizes aesthetic, ecological, and
cultural contributions. Beneficial EQ contributions are made by preserving,
maintaining, restoring or enhancing the significant cultural and natural
attributes of the study area. Determination of EQ benefits involves subjec-
tive analysis, underscoring the need for interdisciplinary planning with
extensive public input, to place values on the environmental contributions
of plans. Designation of EQ plans involves measuring the environmental
changes related to different plans and selecting those which, based on
public input, contribute to or are most harmonious with environmental objec-
tives. This means that EQ plans are those which make the "best" contribu-
tion to one or more components of the EQ account. Two formulated plans
were considered for designation as the EQ or least environmentally damaging
plan. These plans were the 10-year demolition alternative, Plan 1, and the
10-year relocation alternative, Plan 2, The demolition alternative, however,
was considered to be the least environmentally damaging plan of all plans
considered. This alternative would remove all development from the 10-year
flood plain limits and would restore these lands to a natural setting or
provide the opportunity for recreational development. Undeveloped highland
areas, however, may be disturbed with the implementation of this plan in
order to construct replacement houses for those which would be destroyed.
Plan 1 was considered to have a net positive contribution to the environment
and was thus designated as the EQ plan.

RATIONALE FOR SELECTED PLAN

The process of selecting a plan for authorization consisted of careful
evaluation of the contributions of each plan to the four accounts of Prin-
ciples and Standards and evaluating the acceptability of the plan by the
general public and the local sponsoring agency. The selection process was
performed using input from all levels of government, including input from
various agencies of the county, state and Federal governments and public
input obtained from the Workshop sessions held on 29 April 1982 and
20 May 1982.
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COMPARISON OF DETAILED PLANS

The purpose of this section of the feasibility report is to identify
and compare significant impacts of each plan carried into Stage 3 of the
plan formulation process and to evaluate each plan's contribution to the
NED, EQ, RED and OSE accounts of the Principles and Standards. During this
process, all beneficial and adverse impacts are identified, quantitatively
or qualitatively, including who gains or loses, locational incidence, and
time of occurrence. Specified criteria are also applied to the various

plans to test their responsiveness. These criteria are: acceptability,
completeness, effectiveness, and efficiency, as explicitly stated in the
Principles and Standards; and certainty, geographic scopes, NED benefit-cost
ratio, reversibility and stability.

Table, 12, the System of Accounts (reference display requirements -

18 CFR-711-71), provides a means for comparision of alternative candidate

plans. The table displays each plan carried through the final iteration

and the beneficial and adverse contributions to the planning objectives

made by each alternative. Contributions are indicated in essentially

physical terms with considerable flexibility to allow the interdisciplinary

planning team to choose appropriate descriptive units. Table 12 is used to

display the breath and detail of the assessment and evaluations of alterna-

tive plans and their effects in the NED, EQ, RED, and OSE accounts.

RATIONALE FOR DESIGNATION OF NED PLAN

The Principles and Standards require the designation of a National

Economic Development (NED) Plan. This plan is described as the plan which
best addresses the planning objectives in a way which maximizes net economic

benefits. The NED plan must have net economic benefits. Alternative

measures considered in the formulation of a NED plan are evaluated according

to economic criteria. However, the design of physical structures is done

according to engineering criteria. As is true for all alternatives, sound

design based upon the interdisciplinary inputs of the planning team is

required for a NED plan. Because a NED plan includes all measures to

address planning objectives whose incremental dollar benefits exceed dollar

costs; mitigation, preservation, or enhancement measures may be included

when they are economically justified. Based upon the above criteria, Plan

1, the 10-Year Flood Plain Demolition alternative has been designated as

the NED plan. This plan provides the greatest amount of net economic

benefits for the least first cost expenditure. Plan 1 also has the highest

benefit to cost ratio of 1.12 to 1.

32
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ALTERNATIVES TO PROPOSED ACTIONS
" During the course of investigations conducted on Wilson Branch several

flood damage reduction alternatives were evaluated in varying degrees of
detail as discussed :n the main report. These alternatives include an array
of structural and nonstructural solutions which was gradually reduced in
number as further data became available.

14ONSTRUCTURAL IEASURES

* Nonstructural measures do not attempt to reduce or eliminate flooding,
but are directed at regulating the use of and development within a flood
plain, thus lessening damaging effects. Nonstructural measures consist of
subdivision regulations, zoning, building codes, flood proofing, evacuation,
relocation, restriction of building financing, flood insurance, and
reconstruction or removal of bridges which restrict flow.

STRUCTiRAL MEASURES

a. Leveed floodways provide an alternative structural solution V
restricting floods from portions of the flood plain highly susceptible :o
flood damage. This solution was judged infeasible since the affected
houses are so close to Wilson Branch that such a plan was not found to be
cost effective.

b. Reservoirs provide a structural alternative to control flooding
by storing runoff and thus reducing the peak flows downstream. The con-
struction of a reservoir in a highly urbanized area would be impractical
and would not solve flooding problems caused by backwater from the Pee Dee
River.

c. Channel conveyance improvements would consist of various modifi-
catiorL to the existing channel which result in an increased flow capacity.
These improvements include cleaning, deepening, widening and/or channel
realignment. Channel conveyance improvement by deepening and widening is
not a potentially feasible alternative, since it would not solve flooding

* problems caused by backwater from the Pee Dee River.
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All alternatives to the proposed action are discussed in detail in the
main report and were evaluated in sufficient detail to permit the selection
of a recommended plan of action.

CONCLUSIONS
The proposed action does ,t constitute a major Federal action signi-

lII dlilLy atTectlrl Lie qJi ILy 0: Lfie human envronmen-, cnereTore, tne
preparation of an Environment Impact Statement (EIS) provided for under
Section 102(c) of the National Environmental Policy Ac: of 1969 is not
required.

4
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FINDINGS OF NO SIGNIFICANT IMPACT

The U.S. Army, Corps of Engineers proposes to demolish six houses
within the 10-year flood plain on Wilson Branch. The six houses lie in
a reach from 500 to 2000 feet from the mouth of Wilson Branch. The
foundations and driveways would be removed and the lots seeded. The area
to be seeded is approximately 2,000 square feet per lot or 12,000 square
feet total. A private bridge and a walkway which crosses the stream would
also be removed.

Field surveys of the study area were conducted to determine the impacts
of the proposed plan on the natural environment. During these surveys it
was determined that there would be no significant impacts to the area wild-
life and fish. It was also concluded from field surveys that no Federally
listed endangered or threatened species or critical habitat for any species
would be impacted by the proposed non-structural flood control plan.

Coordination with the S.C. State Historic Preservation Officer (SHPO)
indicates that there are no sites in the immediate study area currently
listed or eligible for listing on the National Register. The buildings to
be demolished do not meet the criteria for inclusion on the Register. It
is also the opinion of the SHPO that the probability of affecting arch-
eological sites of significants is too minimal to warrant further concern.

Public participation has been an integral part of the planning process
for this project. Coordination has been maintained with the appropriate
agencies and individuals.

Because the environmental assessment does not indicate that the pro-
posed project is a major Federal action significantly affecting the human

-- environment, I have determined that an Environmental Impact Statement is
not required.

/..,_..

,JERRy,/T. HINES
Majot, Corps of Engineers
Acting Commander
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RECOMMENDATIONS

I recommend that the 10-year flood plain evacuation plan, consisting
of the removal of six (6) flood prone residential structures, be authorized
for implementation with such modifications as in the discretion of the
Chief of Engineers may be advisable, for flood damage reduction on Wilson
Branch, Cheraw, South Carolina. The estimated first cost to the United States
is presently estimated at $347,670 and the estimated first cost to the local
project sponsor is $86,920.

Consistent with the requirements of projects authorized through Section
205 of the 1948 Flood Control Act, as amended, I further recommend that
project authorization be contingent upon the willingness of local interests
to provide the following items of local cooperation:

a. Provide a cash or in-kind contribution equal to 20 percent of the
project first cost assigned to the flood damage prevention. Current estimates

* of the cost for the recommended alternatives is $86,920, which includes the
local share of estimated relocation assistance cost;

b. Provide all government costs which exceed the statuatory limitations
of government participation;

- c. The town will acquire all lands, easements, and rights-of-way
for the project and assure that project lands will be used for project
conpatable purposes; such compatability determination shall lie with the
Secretary of the Army acting through the Chief of Engineers.

d. Hold and save the United States free from damages due to construc-
tion, operation and maintenance of the project, provided damages are not due
to the fault or negligence of the United States or its contractors;

e. Maintain and operate the works after completion in accordance with
regulations prescribed by the Secretary of the Army;

f. Publicize flood plain information in the areas concerned and pro-
vide this information to zoning and other regulatory agencies for their
guidance and leadership in preventing unwise future development in the flood
plain and in adopting such regulations as may be necessary to insure compati-
bility between future development and protection levels provided by the project.

/ o / ik ,~- "j

I JERRY' T. HINES
Ma'jdr, Corps of Engineers
Acting Commander
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APPENDIX 1

HYDROLOGY AND HYDRAULICS

BASIN DESCRIPTION
1. Wilson Branch lies within the Yadkin-Pee Dee River Basin. It is a
relatively short stream approximately two miles in length, with headwaters
originating on the west side of the Town of Cheraw. Originating as an
intermittent stream at the headwater, it develops into a perennial stream
prior to its confluence with Huckleberry Branch. Normally the stream is
narrow and shallow. Wilson Branch has a drainage area of 2.37 square
miles and is located in the Piedmont province. The area surrounding
Cheraw is hilly with an average elevation of 150 feet National Geodetic
Vertical Datum (NGVD). It is dissected by small drainage basins such as
Wilson Branch and Huckleberry Branch.

2. The Town of Cheraw is located in Chesterfield County in northeastern
South Carolina adjacent to the Pee Dee River. Cheraw is located 61 miles
southeast of Charlotte, North Carolina and 75 miles northeast of Columbia,
South Carolina. The town is basically residential except for a downtown
area consisting of small businesses and some small industrial plants.
Wilson Branch lies almost wholly within the corporate limits of Cheraw.
It flows in a generally northeast direction to its confluence with
Huckleberry Branch, the northern city limit, then to the Pee Dee River
approximately 1 3/4 miles away. Figure 1-1 is a basin map of the tudy
area.

CLIMATOLOGY
3. Cheraw, located in the northeast portion of South Carolina has mild
winters and hot summers Temperatures drop belo freezing on about 70
days but rarely reach 0 . Temperatures reach 90 on about 90 days. The
area receives about 47 inches of precipitation per year. Figure 1-2 is a
bar graph of monthly precipitation extremes for the National Weather Ser-
vice rain gage at Cheraw, South Carolina. Table 1-1 lists the storms with
rainfall at least 3.0" in one day.
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FLOOD PROFILES
13. Figure 1-5 shows the stream profiles for the study reach of Wilson
Branch. These profiles are adopted from the profiles which were published
in the Flood Insurance Study for Cheraw, South Carolina prepared by USGS.
Plate 1-1 shows the 10-year frequency flooded area for Wilson Branch. Plate
1-2 shows the SPF flooded area for Wilson Branch.
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12. The stage-frequency relationship is an estimate of the level of water
which would back up on Wilson Branch during flooding of the Pee Dee River.
This stage-frequency relationship agrees well with the results published
in the Flood Insurance Study and was adopted for this study.

TABLE 1-7

DISCHARGE-FREQUENCY TABLE
PEE DEE RIVER AT CHERAW, SOUTH CAROLINA

DRAINAGE AREA = 7320 SQ. MI.

Return Discharge From Discharge From

Frequency USGS Study (CFS) & Corps of
(Years) (CFS) Engineers' Study

2 --- 71,400

10 123,000 131,000

25 --- 165,000

50 184,000 193,000

100 214,000 223,000

500 296,000 306,000

TABLE 1-8

STAGE-FREQUENCY TABLE
PEE DEE RIVER AT CHERAW, SOUTH CAROLINA

Return Study By USGS Study By COE
Frequency Gage Height Gage Height
(Years) (NGVD) (NGVD)

2 -- 95.22

10 99.0 101.28

25 -- 103.00

50 104.5 104.45

100 107.0 107.10
500 108.7 109.74
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TABLE 1-6

COMPARISON OF DISCHARGES
WILSON BRANCH - CHERAW, SOUTH CAROLINA

Return FIS HEC-I
Frequency Discharge Discharge

10-Yr 730 786

25-Yr 1020!/  1055

50-Yr 1300 1256

100-Yr 1500 1546

500-Yr 2300 22501-

SPF -- 3367

Interpolated

FREQUENCY ANALYSIS

11. The U.S. Geological Survey (USGS) maintained a river gage on the Pee
Dee River at Cheraw, South Carolina (Gage No. 02130000) from 1939 to 1964.
There vere no major hydrologic changes in the Pee Dee Basin during the
period of record. This reach of the Pee Dee River during floods causes a
ba.ckwater effect on Huckleberry Branch and Wilson Branch. Statistical
Parameters were derived using the Hydrologic Engineering Center's computer
program, Flood Flow Frequency Analysis. This program follows the guide-
lines published in Bulletin No. 17. For this study a regionalized skew of
zero was used. Expected probability frequency curves were used as a basis
for the project design.

Tables 1-7 and 1-8 list the discharqe-frequency and the resulting stage-
frequency relationship respectively for the Pee Dee River at Cheraw.
Figure 1-4 is the discharqe-frequency curve for this location.
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TABLE 1-5

6-HOUR STANDARD PROJECT STORM DISTRIBUTION
TOTAL RAINFALL 10.0 INCHES

Time Hours Rainfall Time Hours Rainfall
(Inches) (Inches)

0:15 .1 3:15 2.4

0:30 .1 3:30 .6
0:45 .1 3:45 .5

1:00 .1 4:00 .4

1:15 .1 4:15 .3

1:30 .1 4:30 .2

1:45 .2 4:45 .1

2:00 .3 5:00 .1

2:15 .4 5:15 .1

2:30 .5 5:30 .1

2:45 .6 5:45 .1

3:00 2.4 6:00 .1

9. The basin model was used to estimate floods of 10-, 25-, 50-, 100-year
and SPS magnitude. Figure 1-3 compares the frequency-discharge relationship
for Wilson Branch from the Flood Insurance Study with this analysis.

"Table 1-6 lists the discharges from the Flood Insurance Study with those
derived from the HEC-I analysis. Due to the correlation between the two
study results, it was decided the discharges had been verified,as was
originally intended.

10. As improvements are completed upstream, discharges along Wilson
Branch will increase. Future condition discharges were not considered for

* this report. Although the 10-year discharge from Wilson Branch is just
under 800 cfs, the minimum required for Federal involvement, the area
is affected by the backwater from the Pee Dee River. The 10-year event
on the Pee Dee is estimated at 131,000 cfs.
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TABLE 1-3

LAND USE AND SCS CURVE NUMBER (CN)
FOR WILSON BRANCH - CHERAW, SOUTH CAROLINA

PERCENT

LAND USE OF TOTAL CN

Industrial 5 83

Meadow 20 71

Cultivated 15 78

Residential 20 79

Forest 30 70

Pasture 10 74

TOTAL 100

Weighted CN 74

8. The Standard Project Storm rainfall was derived from EM 1110-2-1411
"Standard Project Flood Determinations". Other rainfall amounts were
taken from the Weather Bureau's (now the National Weather Service) pub-
lication TP-40, "Rainfall Frequency Atlas of The United States". Table 1-4
lists the 6-hour rainfall frequency relationship. Table 1-5 is a listing of
the actual rainfall distribution of the 6-hour Standard Project Storm (SPS).
All other storms were directly proportional to this distribution.

TABLE 1-4

RAINFALL-FREQUENCY FOR SIX-HOUR STORM
FROM TP-40 AND El 1110-2-1411

WILSON BRANCH, CHERAW, SOUTH CAROLINA

*• RETURN ADJUSTED,
FREQUENCY RAINFALL-
-__ _(INCHES)

10-YR 4.0

25-YR 4.7

50-YR 5.2

100-YR 5.9

SPS 10.0

Adjusted for area and annual series.
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HYDROLOGY
GENERAL

6. It was decided early, that since all the proposed solutions for
Wilson Branch were nonstructural, the hydrologic and hydraulic effort
would not be as detailed as is normally required. It was requested by
higher authority that a hydrologic basin model be constructed for the
study area in an attempt to verify the discharges published in the Flood
Insurance Study (FIS) for Wilson Branch by the U.S. Geologic Survey
(USGS). In addition, a discharge-frequency analysis was performed on
the USGS stream gage on the Pee Dee River at Cheraw.

RAINFALL-RUNOFF ANALYSIS

7. A hydrologic basin model was constructed and analyzed using a version
of the Hydrologic Engineering Center's Computer Program, HEC-I, which
Table 1-2 summarizes the basin parameters used in constructing the HEC-l
model for Wilson Branch. Land use and corresponding SCS curve numbers
are listed on Table 1-3.

TABLE 1-2

BASIC HYDROLOGIC INFORMATION -- WILSON BRANCH
CHERAW, SOUTH CAROLINA

Soil Type B
Basin Slope 4%

Watercourse 15250 Ft.

Drainage Area 2.37 sq. mi.

SCS Curve Number 74

SCS Lag 1.68 Hr.

Storm Duration 6 Hr.

Unit Time Interval 15 Minutes
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4. Most of the houses in question along Wilson Branch were built in the
mid 1960's. During this period flooding was reported in houses along the
creek in July 1969, August 1970 and June 1979. Storms which caused
erosion or flooded roads and yards were much more frequent.

5. The residents along Wilson Branch must also contend with flooding
from the Pee Dee River which backs up Huckleberry and Wilson Branches. A
brief description of the more severe storms of record for the Pee Dee
River at Cheraw are discussed in the following paragraphs.

a. Storm of 27 February 1979. A severe winter storm on the 17th
brought an accumulation of snow to this area. On the 22nd the tempera-
tures climbed into the 60's causing melting with 5 days of heavy rain.
This melted snow and rain caused the Pee Dee to crest on the 27th. The
conditions produced an estimated peak discharge of 122,000 cfs.

b. Storm of 2 April 1973. Five days of heavy rainfall beginning
on 29 larch caused flooding along the Pee Dee River. The storm produced
an estimated peak discharge of 106,000 cfs.

c. Storm of 19 September 1945. Precipitation was about two and a
half times the norm for this month. The greatest portion of rainfall
occurred between the 14th and the 18th, a period which included passage
of a tropical storm on the 17th. The Pee Dee River crested at 107.3
feet NGVD. The-e circumstances produced an estimated peak discharge of
252,000 cfs.

d. Storm of 8 April 1936. Unusually heavy rain on the 5th to 7th
caused river stages to be the highest since 1929. This storm produced
an estimated peak discharge of 111,000 cfs.

e. Storm of 4 October 1929. The passage of a tropical storm on
the Ist caused two days of excessive rain. This produced an estimated
peak discharge of 110,000 cfs.

f. Storm of 20 September 1928. Heavy rains during the first part
of the month with a tropical storm on the 17th to 19th brought heavy
rainfall to this area. The month closed with the Pee Dee River still

L above flood stage. These conditions produced an estimated peak discharge
of 141,700 cfs.
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TABLE 1-1

STORMS WITH RAINFALL AT LEAST 3.0 INCHES
IN ONE DAY

CHERAW, SOUTH CAROLINA
1920 - 1980

Date Rainfall Date Rainfall

(Inches) (Inches)

October 1, 1980 4.03 July 16, 1948 3.03

June 17, 1979 6.79 August 26, 1948 3.00

September 5, 1979 5.65 September 17, 1945 3.80

* April 26, 1978 3.08 September 18, 1945 4.60

January 8, 1973 3.00 May 26, 1943 3.43

* February 10, 1973 3.35 July 19, 1938 3.10

April 1, 1973 3.40 November 29, 1934 3.80

October 2, 1971 4.32 October 17, 1932 5.52

August 19, 1970 3.24 August 21, 1931 5.04

P gust 24, 1970 3.55 October 1, 1929 5.13

February 17, 1969 3.95 September 6, 1928 4.69

July 30, 1969 3.40 September 18, 1928 6.72

August 11, 1967 3.35 July 21, 1927 3.09

September 21, 1966 3.08 October 9, 1927 3.57

June 27, 1958 3.22 April 12, 1926 3.92

* October 15, 1954 4.02 January 27, 1921 3.00

September 27, 1953 3.25 August 20, 1920 3.23

August 21, 1949 3.50S
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APPENDIX 2

ECONOMICS OF THE SELECTED PLAN

1. The purpose of this section is to present detailed economic data
used in measuring beneficial contributions to national economic develop-
ment from the recommended flood hazard reduction plan. The material
presented covers damages, benefits, and costs of the recommended plan.

INTRODUCTION

2. Economic feasibility of the plan was established by first computing
*G equivalent average annual flood damages expected to occur if no corrective

action is taken. (Without project condition). Then, damages were computed
assuming that property within the flood plain at the elevation of selected
storm frequencies would be evacuated. This identifies the residual damage
which would remain if various property is evacuated. (With project
condition). Benefits are calculated by subtracting the damage expected
under with project conditons from that expected under without project
conditions.

3. The values given to damages, benefits and costs at their time of
accrual are made comparable by conversion to an equivalent time basis
usina an appropriate interest or discount rate. The interest rate of
7 5/8 percent annually was used in the formulation and evaluation. Future
damages, benefits, and costs were discounted to the year 1983, assumed
project completion date, and amortized over a 50-year period to arrive
at the average annual equivalent figures.

4. Development of costs and benefits follows standard Corps of Engineers
procedures. Estimated costs include the value of material, equipment, and
services used in implementing the selected plan. Benefits are computed
by using standard damage-probability relationships. Damage-probability
values are derived from flood damage survey data and discharge-frequency,
stage-discharge, stage-damage, stage-frequency, and damage-frequency
relationships.

FLOOD DAMAGE
5. The following discussion of flood damage proceeds from a general

* -" description of the nature and extent of flood losses to the presentation of

4 APPENDIX 2
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detailed flood damage and average annual damage data. The procedure
utilized in developing average annual equivalent values is also described.

14ATURE AND EXTENT OF FLOOD LOSSES

U.. Flood damages along Wilson Branch are confined to the area between
the Huckleberry Lane bridge and Lakeway Drive bridge. The primary flood
losses are caused by inundation of single family residences. The first
floor of eleven homes is below the elevation of the Standard Project
Flood and the 500-year frequency flood. Five of these receive first floor
flooding by the 8-year frequency flood.

7. Losse, to residential property include damage to the main structure
and auxiliary buildings, heating and cooling systems, electrical instal-
lations, and other fixed or built-in equipment. Contents subject to
damage include such items as floor covering, appliances, household
furnishings, mechanical and electrical equipment, and personal items.

STAGE-DAMAGE RELATIONSHIPS

8. Stage-damage relationships portray the probable damage that will
occur under different depths of flooding. This can be expressed as
either a percentage of the total value of damageable property or as the
probable dollar loss expected.

9. Charleston District has developed depth-percent damage relationships
for the types of residential structures and their contents which are
most prevalent throughout South Carolina. These data were developed by
detailed inspection of structures and contents. The detailed depth-
damage information was based on known values of contents and structural
components. Percent damage to structures was computed by determining
replacement value or repair cost of damaged structural components for
each foot of depth and dividing by total replacement value of the
structure. Percent damage to residential contents was computed for
each one foot increment of flooding by determining damages on a depreciated
value basis and dividing by total replacement value of the contents. Depth-
percent damage for the two types of residential structures and their contents
which are found in this study are shown in Table 2-1.
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TABLE 2-1

STAGE-DAMAGE FACTORS
RESIDENTIAL PROPERTY

WILSON BRANCH
SOUTH CAROLINA

Type of Structure and Damages
One Story Split Level
No Basement

Depth Structure Contents Structure Contents
Feet %

-3 0.0 0.0 0.0 0.0
-2 3.2 0.0 0.0 0.0
-11 3.2 0.0 1.0 0.0
0 8.7 6.0 4.7 7.8
1 15.0 38.0 7.2 12.1
2 21.7 49.0 9.7 15.2
3 28.5 63.0 11.2 17.9
4 35.2 71.7 14.6 20.0
5 39.7 74.0 17.9 27.4
6 41.2 74.4 21.7 30.1
7 42.1 75.0 24.9 32.2
8 46.3 75.7 27.8 34.3
9 50.0 17.2 32.8 36.0

10 51.3 80.0 34.8 45.5
11 52.3 83.5 36.6 55.9
12 54.2 85.0 39.8 66.2
13 57.5 86.0 41.6 75.3
14 61.5 86.5 43.2 77.6
15 66.5 87.0 44.6 78.3
16 72.5 88.0 46.6 79.1
17 80.0 90.0 48.7 80.0
18 83.5 92.5 50.0 82.0
19 84.2 95.5 53.0 86.0
20 84.7 100.0 55.0 100.0
21 85.0 100.0 56.0 100.0

1,, First Floor Elevation

4
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10. The depth-percent damage data were integrated with hydrologic stage
data to derive stage-damage for each structure at its respective mean
sea level location along the stream profile. The actual damage at any
depth can then be determined by multiplying the structure or content value
by the percent figure at the selected depth.

STAGE-DISCHARGE RELATIONSHIPS

11. Stage-discharge relationships portray a stream's ability to carry
flow at different depths. Stage is usually measured in elevations taken
from mean sea level, while discharge is given in cubic feet per second.
Engineering surveys were conducted to establish cross sections at selected
points along the stream. For a flood of a given magnitude the stage-
discharge relationship will tell how deep the flow will be at each cross
section. Procedures used in establishing stage-discharge relationships
are discussed in Appendix 1.

4
DISCHARGE-FREQUENCY RELATIONSHIPS

12. Discharge-frequency relationships describe the probable frequency of
occurrence of varying streamflows. The methodology used in determining
the relationships is described in Appendix 1.

STAGE-FREQUENCY RELATIONSHIPS

13. Stage-frequency relationships describe the probable frequency of
occurrence in any year of streamflows reaching various mean sea level
elevations. This relationship is established by combining data from the
stage-discharge and discharge-frequency relationships. This is accomplished
by selecting any point from these two relationships which have the same
discharge and constructing the stage-frequency relationship from the
corresponding points. Stage-frequency profiles for selected floods are
shown in Figure 2-1.
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DAMAGE-FREQUENCY RELATIONSHIPS

14. Damage-frequency relationships portray the probable frequency of
occurrence of flood damages of varying magnitudes. This is derived
by combining the stage-damage and stage-frequency data. Average annual
damages can then be estimated by plotting a curve from the damage-frequency
data and calculating the area under the curve. Typical damage-frequency
data is shown in Table E-1 of Exhibit 2-1. Average annual damage can
also be computed mathematically. An example of this is shown in Table E-3
of Exhibit 2-1.

EQUIVALENT AVERAGE ANNUAL DAMAGE

15. Employment of the relationships described above produces average
annual damage for any given year. If this were the first year of a
project evaluation period, and conditions remained the same in the future,
this would be the equivalent average annual damage for the entire project
life. However, it is common for conditions to change; i.e., damageable
property in the flood plain may increase or decrease, urbanization upstream
may cause increased runoff, or the channel itself may change. For these
and other reasons it is necessary when analyzing flood damage over a
period of time to compute expected annual damage for each year conditions
change. This is accomplished by employing data for selected future
years in the integration of the stage, damage, discharge, and frequency
relationships. The average annual damage for each future year is then
discounted back to the first year of the evaluation at a selected rate
of interest and amortized over the entire period of analysis to arrive
at the equivalent average annual damage.

11EASUREMENT OF FLOOD DAMAGE

16. Engineering surveys were conducted to establish the ground and first
floor elevations of each structure located within the flood plain. The
number of flcrs for each structure was recorded during the field survey.
Each structure location was referenced on a map relative to its position
along the stream profile.

17. The 1981 value of each property located in the flood plain was
determined by a field survey conducted by personnel from Savannah District
Real Estate Division. An informal survey was conducted to determine the
value of contents. Based upon the occupant's judgement, it was determined
that the average value of residential contents amounts to 50 percent of the
structure values.

APPENDIX 2
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18. The value of residential contents per unit is expected to increase
over time with increases in affluence (an increase in per capita income
in real terms). Increases in content values during the evaluation
period are projected on the basis of the anticipated growth of per capita
income for Chesterfield County, South Carolina. Such increases are
projected to continue until residential content values reach a maximum
of 75 percent of structural value. The unit values of structures are
not increased over time for affluence.

19. Participation in the Flood Disaster Protection Act of 1973 (P.L. 93-234)
requires locai adoption and certification by the Flood Insurance Administra-
tion -f land use regulations that would require, as a minimum, that all
new and replacement residential structures in the 100-year flood plain
have th first floor elevated to or above the 100-year flood elevation.
Chesterfield County and the Town of Cheraw are both participating in
the regular flood insurance program.

20. The data and principles described heretofore are utilized as basic
components of a computer program to calculate flood damage. This
program analyzes each building individually to determine the expected depth
of flooding for various flood events with particular recurrence intervals.
Based on the location of the building along the stream profile, the type
of building, its value, the depth-damage relationship for the type building,
and the expected depth of flooding in relation to the first floor elevation,
the expected damage to the building and its contents can be computed.
Several sinnle occurrence events are combined through the use of probability
analysis to provide the average annual damage. The detailed methodology
employed by this computer program is shown in Exhibit 2-1. It should be noted
that since IEC-2 data were not available for this study, the elevations for
the flood frequencies were extracted from the flood profiles shown in
Figure 2-1.

I THOUT FROJECT CONDITIONS

21. The primary problem caused by the flooding of Wilson Branch is the
inundation of eleven single family homes and their complimentary property.
No additional development is anticipated in the flood plain. However,
damages are expected to increase in the future as the value of contents
increases in the existing homes.

22. The 1981 value of the eleven houses is estimated to be $439,700.
Th- current value of contents is estimated to be $219,850. This is
expected to increase to S329,775 by the year 2003.

23. Floodwater inundation of these eleven properties currently causes
average annual damages of approximately $31,900. This is expected to
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increase to just over $36,500 annually by the year 2003. The type and
amount of damage by decade is in Table 2-2.

TABLE 2-2

AVERAGE ANNUAL DAMAGE
WITHOUT PROJECT

($100u)

Type Damage 1981 1983 1993 2003-2033 Annual Equivalent

Structure Damage 19.87 19.87 19.87 19.87 19.87
Content Damage 9.33 10.23 13.69 13.99 12.85
Additional Damage 2.67 2.67 2.67 2.67 2.67

TOTAL DAMAGE 31.86 32.77 36.23 36.53 35.39

The damage which would result from a 500-year frequency flood is
shown in Table 2-3.

TABLE 2-3

WITHOUT PROJECT FLOOD DAMAGE
500-YEAR FREQUENCY EVENT

($1,000)

Type Damage 1981 1983 1993 2003-2033

Structure Damage 154.44 154.44 154.44 154.44
Content Damage 134.77 147.82 197.82 202.15
Additional Damage 19.25 19.25 19.25 19.25

TOTAL DAMAGE 308.46 321.51 371.El 375.85

BENEFITS

24. The material presented herein provides the basis for establishing
the economic benefits associated with the selected plan of action.
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NONSTRUCTURAL rEASURES

25. Measures which modify flood damage susceptibility are classified
as nonstructural. Evacuation is the only type of nonstructural measure
recommended for flood damage reduction in this study. Evacuation consists
of demolition or relocation of structures. Demolition is a procedure
whereby occupants and contents are removed from flood-prone structures
to structures ouside the flood plain area. The flood-prone structure
is then demolished and removed from the flood plain. Relocation is the
process whereby a structure is removed from a flood-prone area to a
flood-free site and continues to be useful. Under either condition, the
flood plain can then be used for purposes compatible with the flood hazard.

26. The recommended plan of action for Wilson Branch is to evacuate the
six homes which are located within the limits of the 10-year flood plain.
The first floor of the remaining five houses are above the 20-year frequency
flood elevation.

27. One type of benefit from evacuation of the flood plain is the reduction
in external costs associated with flood plain occupancy. Expressing
savings in external costs as project benefits is appropriate for properties
in communities which participate in the Federal Flood Insurance Program.
This benefit is that portion of the without project damages which are
not borne by the flood plain occupants. These benefits are calculated
by taking the without project damage and subtracting amounts of losses
to noninsurable items, the deductible damage of each flood event, the
annual cost of the insurance premium paid by the policy holder, and for
losses which exceed coverage limits.

27. Total benefits which will accrue as a result of demolishing these
six houses amounts to $27,440 annually. The composition of these
benefits are shown in Table 2-4.

TABLE 2-4

EVACUATION PLAN -- DEMOLITION
AVERAGE ANNUAL BENEFITS

($1,000)

Item Base Year Annual Equivalent

Total Damage Without Project 32.77 35.39
Residual Damage With Project 4.43 4.72
Total Damage Reduction 28.34 30.67
Encumbered Land Value 1.17 1.17
Noninsurable Losses (-) 1.05 1.05
Deductible Losses (-) 2.48 2.53
Insurance Premium Costs (-) 1.06 1.06
Insurance Operating Costs .23 .23
Total Externalized Benefits 25.16 27.44
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28. Further analysis was conducted to determine the feasibility of
relocating the six houses to be evacuated. This would result in an
additional annual benefit of $23,070. The option to relocate the
houses will depend on the availability of suitable nonflood plain sites
at the time of project implementation.

PROJECT FIRST COST
29. Evaluation of project first cost is in compliance with current
Engineering Regulations. In general, the cost for demolishing flood
plain structures includes the value of the structure and associated
lands, the cost for demolishing the structure, and the cost of converting
the evacuated site to a new use. The cost of relocating flood plain
structures to flood-free sites includes the value of the structure and
associated lands, the value of the relocation site, the cost to relocate
the structure, and the cost of converting the evacuated site to a new use.

30. Building and land values are based on field appraisals conducted by
personnel from the Savannah District Real Estate Division. These values
are in 1981 dollars. Estimates of demolition and relocation costs are
based on data developed by Charleston District for similar studies.
These costs are based on 1981 dollars. A detailed itemization of cost
estimates is shown in Table 2-5. It can be seen that the first cost
for demolition would be about $314,600 and $616,000 for relocation.

31. An additional cost associated with nonstructural measures results
from relocating affected families to nonflood plain sites. These costs
are considered as financial costs to be shared by non-Federal interests,
but not included in economic cost analysis. For this investigation an
estimate of $20,000 per family was used. This information was supplied
by Savannah District Real Estate Division personnel who based this estimate
on similar costs at the Cooper River Rediversion Project. This would
amount to a total cost of $'20,000 for the six houses.

ANNUAL PROJECT COST

32. Estimates of annual costs are based on a 50-year evaluation period.
Interest during project implementation was not included since the
evacuation process is expected to take less than one year. The invest-
ment cost thus equals the first cost. Interest and amortization charges
are based on an interest rate of 7 5/8 percent. The average annual cost
for demolition amounts to $24,610. This would increase to $48,190 if the
structures are relocated.
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TABLE 2-5

DETAILED COST ESTIMATE
EVACUATION PLAN

($1,000)

FIRST COST
I T E M Demolition Relocation

Building Purchase 226.40 226.40

Land Purchase 28.00 28.00

Acquisition Cost 17.81 17.81

Demolition Cost 18.00 --

Site Restoration Cost 3.00 3.00

Subtotal 293.21 275.21

Contingencies -- 0.20 13.36 9.76

Subtotal 306.57 284.97

Engineering and Design 18.39 22.80

Supervision and Administration -- 0.04 12.26 11.40

Subtotal 337.23 319.17

Salvage (-) 22.64 --

Relocation Land Purchase -- 35.10

Acquisition Cost Relocation Sites 2.46

Development Cost Relocation Sites 15.00

Property Resale Cost 18.31

Building Moving Cost -- 149.96

Subtotal 314.59 539.99

Contingencies Relocation -- 0.20 44.16

Subtotal 314.59 584.15

Engineering and Design 21.20

Supervision and Administration -- 0.04 10.60

TOTAL COST 314.5H 615.95
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BENEFIT TO COST COMPARISON
33. As can be seen in Table 2-6, the evacuation of six houses from the
flood plain is justified by either demolishing the structures or relocating
them to flood-free sites. This table also shows that each solution would
be justified with only base year benefits. The future benefits are attribu-
table to increased content values as a result of affluence. It is also
shown that net benefits are slightly greater for the demolition option as
opposed to relocation.

TABLE 2-6

BENEFIT/COST COMPARISON EVACUATION
($1,ooo)

Average Annual Benefits Average Benefit
Base Annual Cost

Evacuation Year Future Total Cost Ratio

Demolition 25.16 2.29 27.44 24.61 1.12 to 1.00

Relocation 48.22 2.29 50.51 48.19 1.05 to 1.00

SENSITIVITY ANALYSIS
VALUE OF CONTENTS

34. The preceding sections of this Appendix have shown a comparison of
damages, benefits, and costs under the assumption that residential contents
are equal to 50 percent of the structure value as determined by informal
interview. An analysis was also conducted using the assumption that
content values would be equal to 40 percent of the structure value. This
revealed that both evacuation options would still be justified under base
year conditions.

BREAK-EVEN YEARS

35. As can be seen in Table 2-6 the annual project benefits will exceed
the annual project costs in the base year of operation using undiscounted
annual values.
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COST ALLOCATION

37. All costs associated with the implementation of the proposed plan have
been allocated to flood control.

COST APPORTIONMENT
38. Apportionment of costs between Federal and non-Federal agencies
for nonstructural alternatives is in general compliance with Section 78
of the Water Resources Development Act of 1974. Subject act provides
that non-Faderal participation in the cost of recommended nonstructural
measures shall be comparable to the value of lands, easements and rights-
of-way which would have been required of non-Federal interests for
structural local protection measures, but in no event shall exceed 20%
of the project costs. Because of the difficulty in determining the
appropriate structural alternative and the fact that in some cases there

*may be no feasible structural alternative, it is impractical to specify
on a case-by-case basis what the "comparable" cost sharing would be for
nonstructural measures. Accordingly, consistent with average cost-
sharing on traditional local protection projects, the non-Federal share
of costs for recommended nonstructural measures has been recommended
in all cases to be 20 percent of the first cost of such measures,
thereby assuring comparability to the average value of lands, easements
and rights-of-way required for Corps structural protection projects.
Following this criteria, the apportionment of project cost would be
as follows:

ITEM First Cost Federal Cost Local Cost

(100%) (80%) (20%)

Demolition Plan $314,590 $251,670 $ 62,920

Relocation Plan $615,950 $492,760 $123,190
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[IETHODOLOGY FOR FLOOD DArIAGE DETERM1IiNATION

FLOOD ELEVATIONS

Flood elevations are obtained for various cross-sections along the
stream from the HEC-2 output. These flood elevations represent the
expected water surface elevation at a particular stream location (identi-
fied as a stream station) for certain frequencies of recurrence. Given
the channel bottom elevation (or invert) the depth of flooding can be
determined above the stream channel bottom at each cross-section obtained.
By logarithmic interpolation of the flood elevations obtained from the
HEC-2 output, other intermediate flood elevations can be determined as
needed. Given sufficient cross-sections the various flood elevations
can be determined at sufficient locations along the stream to reasonably
reflect the expected flood profile for any given event. By interpolating
linearly between cross-sections the expected flood elevations can be
determined at any point or station along the stream.

o. BUILDING LOCATION

A building can be defined by its stream station location along the
stream and its first floor elevation. This ties the building location
to the same reference points as the flood elevations. It should be
noted that because of this somewhat simplistic approach (as opposed to
a grid coordinate spatial location), judgement must be exercised in
assigning a stream station to a building location. In this manner the
stream station location of the building (hereafter referred to as building
station) is selected so that flood elevations at that stream station
would reflect probably conditions at the building location.

DEPTH OF FLOODING

The depth of flooding for a particular building that is associated
with various frequency floods is determined by first locating the building
station in reference to the appropriate cross-section stations. If the
building station equals a cross-section station, the flood elevations

for the building are set equal to the flood elevations for the cross-
section. If the building station is located between two cross-sections,
then the flood elevations for the building are determined by linear
interpolation between the nearest upstream and downstream cross-sections.

S
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Once the flood elevations for the building are determined, flood
depths can be determined by merely subtracting the first floor elevation
of the building from the flood elevations for the building. Thus, negative
results would indicate that the flood level is below the first floor level
while positive results would indicate that the flood level is above the
first floor.

FLOOD DAMAGE

The flood damage analysis assumes that there is for any one particular
type of structure, or building, a definable relationship that correlates
depth of flooding to percent of total value actually damaged. Also, it
is assumed that this relationship holds constant through time even though
the frequency of flooding may change and the value of the structure or
contents may increase. Thus, the percent of total value damaged is
dependent only on depth of flooding. Given these assumptions, relationships
between depth of flooding and percent of damage can be derived through
theoretical or actual experience or obtained from other reliable sources,
e.g. Federal Insurance Administration.

Flood damages to a building can then be determined by obtaining the
appropriate percent of damage values that correspond with the expected
flood depths and multiplying them by the appropriate building or content
value. Additional damages may be added in depending on site conditions
and general characteristics of flooding and damage which may not be reflected
in the percent damage curves. By summing the structural, content, and
additional damage for each event the total expected flood damage for that
particular event can be determined. If the frequency of the flood event is
known, then the expected average annual damage can be determined by applying
the appropriate probability factor.

FUTURE FLOOD DAMAGE

At times, conditions are such that continuing development of the
watershed or changes in existing development is expected to cause higher
flood elevations in future years for a particular frequency flood. In order
to reflect this changing condition in the flood damage analysis, another

4 HEC-2 output can be obtained. From this, the new flood elevations can be
obtained and used tc compute flood damages. These future damages can be
brought back to present worth by using an appropriate discount rate.

LXAMPLE FLOOD DAMAGE CALCULATION

An example is provided below of the analysis the program makes in
determining flood damage to a particular building in the flood plain.
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For this example a building will be analyzed following the step-
by-step analysis of the program. The necessary dita and calculations
are described below:

a. Building - Type - 1 - one story, single family residence
Location - Station 12+00
First Floor elevation 100.7
Structural Value $36,100
Content Value $18,050

b. Nearest upstream cross-section - station 13+00
Nearest downstream cross-section - station 11+80

*(Cross-section refers to HEC-2 cross sections)

c. Flood elevation - frequency data:

Station 11+80 13+00
Channel bottom elevation 95.8 96.6
Low bank elevation 98.9 99.3
2-Yr flood elevation 100.3 100.7
10-Yr flood elevation 102.0 102.4

* 25-Yr flood elevation 103.5 103.6
50-Yr flood elevation 104.6 104.6
100-Yr flood elevation 106.0 106.0
SPF flood elevation 111.0 111.0

(From HEC-2 output)

j- -d. Interpolation-
M1ultiplication factor (1200-I180)/(1300-1180)=20/120=0.16667
Stage-frequency data at station of building

Station 12+00
Channel bottom elevation = 95.8+(96.6-95.8) X .016667 = 95.9
Low bank elevation = 98.9+(99.3-98.9) X .016667 = 99.0

* 2-Yr flood elevation = 100.3+(100.7-100.3) X .016667 = 100.4
10-Yr flood elevation = 102.0+(102.4-102.0) X .016667 = 102.1
25-Yr flood elevation = 103.5+(103.6-103.5) X .016667 = 103.5
50-Yr flood elevation = 104.6+(104.6-104.6) X .016667 = 104.6
100-Yr flood elevation = 106.0+(106.0-106.0) X .016667 = 106.0
SPF flood elevation = III.0+(111.0-111.0) X .016667 = 111.0

e. Determination of intermediate flood elevations

* The intermediate flood elevations for the l-, 4-, 8-, 15-, 20-,
30-, 40-, 60-, 80-, and 500-year events are determined using the logs of
the time period as shown below:

S
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L. -1

15-yr flood elevation = 102.1+ (lo 15.0 - log l0.0)/(log 25.0

log 10) X (103.5-102.1) = 102.1+ (0.442X1.4) 102.7

Table E-l provides a listing of each flood elevation for existing hydrologic
conditions.

f. The actual depth of flooding for each event can then be determined
by subtracting the floor elevation from the flood elevation. Thus the
flood depth for the 4-year flood is:

4-Yr Flood Depth = 101.1 - 100.7 = 0.4
The flood depths for each event are shown in Table E-l.

g. Based on the above established depths of flooding the damage can
be determined based on the type of building and a depth-damage relationship.
A depth-percent damage relationship for a single story residence is shown
in Table E-2. The structural and content damage are calculated as shown
below:

STRUCTURAL DAMAGE = STRUCTURAL VALUE X PERCENT DAMAGE
CONTENT DAMAGE = CONTENT VALUE X PERCENT DAMAGE

The program uses straight line interpolation to calculate damages at
the elevation of each flood event. Table E-1 lists the structural and
content damage for each event. It should be noted that when the flood
elevation is less than the low bank elevation, then all damage to the
building for that flood event are set equal to zero, (i.e. no damage is
incurred until flood water exceeds channel capacity).

h. Additional damage to the building is calculated in terms of
additional items that may be incurred in the building if flooded. Types
of additional damage that may be included are listed below:

Yard damage $300 zL/

Temporary evacuation cost $500
Building Cleanup $500
Damage to cars - $1000

* Probability of car damage - 0.25
Other damage - $200

NOTE:
I/ These values are variable.

4 Total additional damage: 300+500+500+1OOO(0.25)+200 $1,750

This is shown on Table E-1 as being added only when the flood depths
are positive. Also, when the building has more than one unit, this
additional damage is added per unit.
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TABLE E-1
EXAMPLE

FLOOD DAMAGE CALCULATION

Flood
Flood Flood Depth in Flood Damage Additional Total

Frequency Elevation Relation Structure Contents Total Damage Flood
(years) in Feet to First $ $ $ $ Damage

NGVD Floor (ft) $

1000 111.0 10.3 18,630 14,639 33,260 1,750 75,010

500 109.8 9.1 18,110 14,000 32,110 1,750 33,860

100 107.1 6.4 15,000 13,470 28,470 1,750 30,220

80 106.3 5.6 14,650 13,400 28,050 1,750 29,800

60 105.3 4.6 13,610 13,170 26,780 1,750 28,530

50 104.6 3.9 12,470 12,780 25,250 1,750 27,000

40 104.2 3.5 11,610 12,230 23,840 1,750 25,590

30 103.8 3.1 10,500 11,510 22,010 1,750 23,760

25 103.5 2.8 9,800 10,870 20,670 1,750 22,420

20 103.2 2.5 8,960 10,000 18,960 1,750 20,710

15 102.7 2.0 7,880 8,900 16,780 1,750 18,530

10 102.1 1.4 6,380 7,650 14,030 1,750 15,780

8 101.9 1.2 5,810 7,180 12,990 1,750 14,740

4 101.1 0.4 4,120 3,580 7,700 1,750 9,450

2 100.4 -0.3 2,550 760 3,310 0 3,310

1 99.8 -0.9 1,370 120 1,490 0 1,490

P 1QIx 21



TABLE E-2

STaGE-DAMAGE RELATIONSHIP
ONE STORY RESIDENTIAL STRUCTURE

DEPTH P E R C E N T D A M A G E
(feet) Structure Contents

- 0.0 0.0

-2 3.2 0.0
-1 3.2 0.0

/ 8.7 6.0
1 15.0 38.0
2 21.7 49.0
3 28.5 63.0
4 35.2 71.7
5 39.7 74.0
6 41.2 74.4
7 42.1 75.0
8 46.3 75.7
9 50.0 77.2

10 51.3 80.0
11 52.3 83.5
12 54.2 85.0
13 57.5 86.0
14 61.5 86.5
15 66.5 87.0
16 72.5 88.0
17 80.0 90.0
18 83.5 92.5
19 84.2 95.5
20 84.7 100.0
21 85.0 100.0

l/ First Floor Elevation

I
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i. The next step in the damage calculation is the determination of
the average annual damage to the building. This is shown on Table E-3
to be $7,655 for the total damage only for existing hydrologic conditions.
The program calculates the average annual damage for each type of damage
listed above. The incremental frequency shown for the SPF is obtained
by taking the estimated frequency of the SPF, inserting it, and subtracting
that from 0.002 (in ex., 1,000 years).

As noted earlier, the options available in the program permit the
analysis of changing conditions through time. The program is designed to
analyze both present and future conditions sequentially and in such
fashion as to show the effects on potential flood damage through time.
This is lone through entering the future sets of HEC-2 flood elevation
data along with the existing set of data. Once the analysis of the
existing conditions is completed, as above, the program automatically
steps to the next set of flood data and repeats the process. If three
sets of data are entered, then a third analysis is run when the second is
complete and so on.

In this example, the hydrologic conditions are not expected to change
during the life of the project. Thus, flood damage throughout the life
of the project will not change unless there is an increase in the value
or amount of property in the flood plain. In this example, the value
of contents is projected to increase in the future. Affluence factors
are used to increase the existing value of contents through time. An
example is shown as follows:

1981 - Value of structure - $36,100
1981 - Value of Contents - $18,050
1983 - Base year affluence factor - 0.0968
1993 - Affluence factor - 0.4678
2003 - Affluence factor - 0.9794

Value of Contents:

1981 - $18,050
1983 - $18,050+ (18,050X.0968) = $19,797
1993 - $18,050+ (18,050X.4678) = $26,494
2003 - $18,050+ (18,050X.9794) = $35,728

Since the future value of contents is not allowed to exceed 75 percent of
the structure value the content value for the year 2003 and the remainder
of the project life would be limited to $27,075. Based on these determinations,
the average annual damage by decade would be as follows:

APPENDIX 2
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TABLE E-3

EXAMPLE
AVERAGE ANNUAL DAMAGE COMPUTATION

Exceedence ° Incremental Accumulated
Freqjency Frequency Probable Incremental Stage Damages Annual Annual
(Years) Events Per Occurrence Probability in ft. 1981 Dollars Flood Flood

100 Years NGVD Total Average Damages Damages

$$

.0010 35,010 35 7,655
.1 .0010 111.0 35,010

.0010 34,435 34 7,620
. .0020 109.8 33,860

.0080 32,040 256 7,586
1.L .0100 107.1 30,220

.0025 30,010 75 7,330

I1.25 .0125 106.3 29,800

.0042 29,165 123 7,255
, 1.67 .0167 105.3 28,530

.0033 27,765 92 7,132
.02W 104.6 27,000

.0050 26,295 131 7,040
5 .0250 104.2 25,590

.0083 24,675 205 6,909

3 3.33 .0333 103.8 23,760

.0067 23,090 155 6,704
4.0 .0400 103.5 22,420

.0100 21,565 216 6,549
5.0 .0500 103.2 20,710

.0167 19,620 328 6,333
15 6.67 .0667 102.7 18,530

.0333 17,155 571 6,005
1'. 10.0 .1000 102.1 15,780

.0250 15,260 382 5,434
F 12.5 .1250 101.9 14,740

.1250 12,095 1,512 5,052
4 25.0 .2500 101.1 9,450

.2500 6,380 1,595 3,540
2 50.0 .5000 100.4 3,310

.5000 2,400 1,200 1,945
1 100 1.0000 99.8 1,490

1.0000 745 745 745
,nn 2.nnnn 0

APPENDIX 2
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1981 1983 1993 2003 2013 2023 2033
Average Annual

Damage $7,655 $6,920 $8,930 $9,020 $9,020 $9,020 $9,020

12. The above average annual damages are converted to an annual equivalent
damage using an appropriate discount rate. For a rate of 7 5/8% the com-
puter would determine the annual equivalent damage as follows:

YEAR

1983 - 7920 X 1 = $7,920
1993 - (8930 - 7920) X 0.727639 = 735
2003 - (9020 - 8930) X 0.335420 = 30
2013 - (9020 - 9020) X 0.147317 = 0
2023 - (9020 - 9020) X 0.057104 = 0
2033 - (9020 - 9020) X 0.013839 = 0

ANNUAL EQUIVALENT DAMAGE MT
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20. Data for Chesterfield County is considered to be indicative of the
basin area. The population of Chesterfield County has increased from
33,667 in 1970 to 38,161 in 1980.

21. Data on employed civilian workers by occupational groups are available
from the 1970 Census of Population. The largest group of workers in
Chesterfield County was in nonagricultural employment. Of this group
51.4 percent were in manufacturing-related employment. Wholesale and
retail trade make up 12.5 percent of the group.

ENDANGERED SPECIES

22. This nonstrucutral flood control project would not jeopardize the
continuing existence of any threatened or endangered species. There is no

.i critical habitat within the area of project influence.

U. S. FISH AND WILDLIFE COORDINATION REPORT

23. Exhibit 3-1 presents a copy of the official U. S. Fish and Wildlife
Coordination Report. Other pertinent correspondence from the U. S. Fish
and Wildlife Service is contained in Section 2 of this appendix. The
Service has indicated their support of the proposed plans.

24. The attached coordination report was prepared on the assumption that
only five houses would be affected by proposed non-structural plans. A
sixth house was later included in the 10-year plan based on the sensitivity
of hydraulic flood profiles. Verbal coordination with USF&W representatives
indicated there would be no change in their evaluation due to the addition
of the sixth structure.

4
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14. Since the recommended plan does not involve the discharge of dredged or
fill materials into the navigable waters of the United States or adjacent wet-
lands, the evaluations required under Section 404(b)(1) of the Clean Water Act
were not necessary.

AIR QUALITY

15. Any increase in air pollution would occur during the demolition or
salvage of the houses as a result of exhaust fumes from equipment. The
increase would be minor and temporary.

HISTORICAL AND ARCHAEOLOGICAL RESOURCES

16. There are no historical or archaeological resources in the immediate
area of the proposed project. The project will not have any impacts on any
property in or listed as eligible in the National Register of Historical
Places.

FISHERIES

17. No impact.

WILDLIFE

18. There would be no significant impact on area wildlife.

* Socio-EcONOMIC

19. The major center of population, which affects the future growth of
Wilson Branch Basin, is the Town of Cheraw in Chesterfield County. A
large portion of the town lies within the basin limits.

APPENDIX 3
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THREATENED AND ENDANGERED SPECIES

9. There is no critical habitat for any endangered or threatened species.
Furthermore, there does not appear to be any potential for adversely
affecting any endangered or threatened species.

PROBABLE IMPACT OF PROPOSED ACTION

10. The proposed Plan of Improvement, as described in preceding sections
of this report, would provide approximately 1500 feet of nonstructural
flood protection. This protection would reduce projected annual flood
damage to the existing development on Wilson Branch.

LAND DISRUPTION

11. It is not envisioned that this project would induce changes in patterns
of land use.

NOISE

12. During the demolition or salvage phase there would be an increase in
*Q the ambient noise level, but it is anticipated that this increase will not

be significant.

WATER QUALITY

13. It is not expected that any significant impact on water quality would
be realized as a result of this proposal. It is possible that some slight
enhancement may be realized as five houses would be removed from the Wilson
Branch drainage area.

APPENDIX 3
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WATER QUALITY

7. Water quality has decreased in recent years partly as a result of
rapid residential growth along the stream. The State of South Carolina
has classified Wilson Branch as class B waters. Class B waters are
described as waters suitable for domestic supply after complete treatment
in accordance with requirements of the South Carolina State Board of
Health. Class B waters are also suitable for propagation of fish,
industrial and agricultural uses and other uses requiring water of lesser
quality. The Town of Cheraw draws its water directly from the Pee Dee
River. Although water treatment is required, the source is more than
ample for the future.

NATURAL RESOURCES

8. Cheraw is a small town bordered by expansive farm lands. Wilson Branch
is a tributary of Huckleberry Branch which is in turn a tributary of the
Pee Dee River. Flooding in Wilson Branch stems either from direct runoff,
Pee Dee River backwater, or a combination of both sources. A brief descrip-
tion of flora and fauna in the study area follows:

a. Flora. Vegetation occurring within the study area is typical of

Southern Coastal Plain flora.

(1) Overstory species predominating include:

Sweet gum Sugarberry Water Oak
Black gum Loblolly Pine Willow Oak
Yellow Poplar Longleaf Pine

* (2) Understory and ground cover species predominating include:

Dogwood Poison Ivy Plantains
Privet Virginia Creeper Potentillas
Honeysuckle Rushes

4 b. Wildlife. All wildlife species which occur in a typical residen-
tial, upper coastal plain stream bottom land habitat can be expected to
occur in the Wilson Branch study area.

c. Fish. Wilson Branch is a shallow, narrow stream and does not
support a sTgnificant fishery. The stream bottom consists of a silty-gravel
base.
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4. Wilson Branch lies within the Yadkin-Pee Dee River Basin. It is a
•elativeiy short stream approximately two miles in length, with headwaters
originating on the west side of the Town of Cheraw. Originating as an
intermittent stream at the headwater, it develops into a perennial stream
prior to its confluence with Huckleberry Branch. Normally, the stream is
narrow and shallow.

CLIMATE

5. Cheraw has mild winters and hot summers. Temperatures 8rop below
freezing on ab8ut 70 days during the year but rarely reach 0 F. Tempera-
tures reach 90 on about 90 days during the year. The area receives about
47 inches of precipitation per year.

SOILS

6. The area surrounding Cheraw is hilly with an average elevation of
150 feet National Geodetic Vertical Datum (NGVD). It is dissected by small
drainage basins such as Wilson Branch and Huckleberry Branch. Soils in
Cheraw are of the Norfolk-Gilead-Rutledge association. The well drained
Norfolk soils represent 40 percent of the association and are on the
highest ridges. Surface layers are gray loamy sand, 18 to 30 inches thick.
Gilead soils, comprising about 25 percent, are on the lower ridges and the
gentler side slopes. They have light gray to gray loamy sand surface
layers. Subsoils are brownish-yellow, compact sandy cliy loam or sandy
clay. The wet Rutledge soils, comprising about 20 percent, are in the
oval-shaped upland depressons and along the poorly drained stream channels.
Surface layers are black loamy sands, high in organic matter, and subsoils
are gray loamy sands, usually saturated with water.
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APPPENDIX 3

ENVIRONMENTAL CONCERNS AND COORDINATION

1. The purpose of this appendix is to summarize environmental data
utilized to evaluate the impact of various flood control measures on
Wilson Branch and to present pertinent correspondence received by study
coordination efforts. Section 1 presents material covering environ-
mental values of the study area and expected impacts, both favorable
and unfavorable, resulting from implementation of the recommended plan.
An Environmental Assessment is presented in the main reportand the
required Fish and Wildlife Coordination Act Report is included in
Section I of this appendix.

* 2. Section 2 includes pertinent correspondence received from
various agencies including the letter of intent for local sponsorship
by the Town of Cheraw. Memorandums covering coordination meetings are
also included in Section 2.

SECTION 1 -ENVIRONMENTAL CONCERNS

GENERAL
3. The Town of Cheraw is located in Chesterfield County in northeastern
South Carolina adjacent to the Pee Dee River. Cheraw is located 61 miles
southeast of Charlotte, North Carolina and 75 miles northeast of Columbia,
South Carolina. The town is basically residential except for a downtown
area consisting of small businesses and some small industrial plants.
Wilson Branch lies almost entirely within the corporate limits of Cheraw.
It flows in a generally northeast direction to its confluence with
Huckleberry Branch, the northern town limit, then to the Pee Dee River
approximately 1 3/4 miles away. Its drainage area above its confluence
with Huckleberry Branch is 2.37 square miles. The study area is confined
to a 1,500-foot reach of Wilson Branch located between points 500 and
2,000 feet upstream from the confluence with Huckleberry Branch. Only
eleven houses are adversely affected by flooding. They are all located
within 150 feet of the branch along Huckleberry Lane, Park Drive, Sliding
Hill Road and Poplar Street.
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alternatives which were carried into Stage 3. Thuse alternatives consist
of the following:

1. 10-year flood plain d,.molition plan.

2. 10-year flood plain relocation plan.

3. No action.

The demolition and relocation alternatives would involve five houses, all
located in the ten-year flood plain. Driveways and foundation from these
houses would be removed. As a result approximately 2,000 square feet per

lot (10,000 square feet total) would havo to be seeded. In addition, a
private bridge and walkway which crosses Wilson Branch would be removed.

Stage 3 investigations showed the 10-year flood plain demolition plan to be
the most feasible from both an economic and environmental standpoint. The
demolition plan is the Corps' recommended plan.

The Corps has determined that structural solutions to the flooding problem
are not implementable or feasible and only the nonstructiral alternatives

alternatives would result in only limited disruption t) the area. For this

reason detailed fish and wildlife studip. were not initiated. This report

addresses only the nonstructural alternatives of demolition and
relocation and does not satisfy the Fish and Wildlife Coordination Act
requirements for any other alternatives.

EXISTING RESOURCES

Although detailed fish and wildlife studies are not warranted for this

study, the fish and wildlife resources of the area can be discussed in a
general manner based on the habitat types present.

The basic habit it types in the small study area include: a small area of
partly ditched perennial , riverinte typt, w,,tlands C(Coward in et al. l97)
classified as R3tJBlHd; residential lawns and associated deciduous and
evergreen trees and shrubs; and small stands of mixed pine/hardwoods. Moce
detailed spe'cies composition for these hahitatq has previotusly been

3v pr ovid ing val uable feeding, reproductiv and cover iabi tat , ri par ian
co vitems part icu larly in their natural state, are ot high value f)r a

wide diversity of gamo and fur-bearing spe ios , as well as nongame spec ie s
of maminals , birds, tish , rept i le' and amphibians. In fact, accord iw, to
Brinson e t al (196), ri par ian ecosvst ems s,,pport a greatevr diversity oI
wild! tifo than nm'at iv all non--watr-rcelati-d habitats. Many wildlife sptc iq
'ti lize r-iparian hi',itats in ur -u and( residen t Ial reas t,) varying
t!,wree, , howo-ver, the div#-rsit and abundance of fauna in areas such as the

r . . . ' ' ' " . i ' - " ' . " 2 . ' 2 7 . "-
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*. study area is drastically reduced from those areas of optimum quality. The
study area lies within but very close to the edge of the Cheraw corporate
limits. Beyond the corporate limits exists higher quality, less disturbed
habitat. This proximity to higher quality habitat will provide a greater
faunal diversity and abundance in the study area than that found in other
residential areas located more centrally in the city.

Fishery Resources

Due to the relatively small size of Wilson Branch in the study area, it is
not anticipated that there is a large diversity or abundance of fish.
However, in many cases adult fish use very small tributary streams fir
spawning and nursery areas in the spring when water levcl2 ar2 high. The
study area can be expected to support a variety of invertebrates and small
fish. A stream survey was conducted by the SCWMRD on July 12, 1979, in a
200-foot segment of Huckleberry Branch which averaged 14 feet wide and 1.3
feet deep. The survey turned up 26 species of fish including redfin
pickerel, golden shiner, silvery minnow, redbreast sunfish, bluegill and
sun check darter (personal communication, S.C. Wildlife and Marine

* Resources Department, August 1981). See Appendix A for a complete survey
species list. It is expected that many of these species utilize portions
of Wilson Branch, particularly during periods of high water.

Wildlife Resources

Although the study area is generally residential, a variety of birds,
mammals and herptiles are expected to be found in the study area.

The town of Cheraw is bordered by habitat similar to that of Carolina

Sandhills National Wildlife Refuge approximately 20 miles to the southwest.
One hundred eighty-nine species of birds, 22 mammalian species and 66
herptiles have been identified on the refuge. Appendices B, C, and D
provide a listing of these species. Although no wildlife surveys were
conducted in the study area, many of these species have adapted to the
presence of man and urban areas ind would be able to utilize the habitats

of the study area at varying times and numbers. Other specios listed i;,
the above mentioned appendices are easily disturbed by the presence ot rian
and we would anti ipate thar th-se species would not utilize the habit >I
of the sludy area. How'ver, r)st of these spe-ies cotild he found in
varying numbers and a! variotui times in nearby surrounding nabitat'.

Avian species hav beii particolarlv ,idaptiv- to nirbani7.at i n and ti,
* influence of man. The most Lommon sp,-ie whih could utilize the ha" '

of the ;tudy area inc lute rmon iiing d.ov,, common flicker, Cdr.ilina

chickadee, mock inyb iri, Am,'r A ro in and rir inal

Several spec ies of sia ma a -'IT ai herpr Is I, 1 , C :1-1 Ot 17fe tihe st

irI. Mammal 9 of m'; or~ ii':mnnn r.,i, Inl .1d., O~t rn I I

• ..S. . ., .. .-.-. .
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squirrel, raccoon, golden mouse, and eastern cottontail. Herptiles of
likely occurrence include eastern mud turtle, green anole, eastern hognose

snake and southern l,,opard frog.

Endange'red Spe e

The endangered red-c,),kadt,. w)-udpecker is known to occur in areas close to

Cheraw including Carolina Sandhills National Wildlife Refuge and Sandhill

State Forest, both southwest of Cheraw. In addition, several plant species

are under statkus revie-w by the Service and may, at some ftuir.- titne, be

listed. rhese species include Calamovilfa brevipilis v,,
brvi pi I is, Sporob l, s t r i fl -r, (drps .... , , Pv idinthor.-

barbulate var. brevifolia (pyxi,-moss), and Sarracenia rubra ssp.

jonesii (sweet pitcher-plant). AlthrN,'h these plant species are rot

legally protected under the Endangered Species Act, your interest and

efforts to avoid adverse impacts on them would he appreciated. In

addition, the pine barrens treefrog, which is listed as endangered by the
state of South Carolina, may occur in the study area.

The Charleston District Corp.: of Engineers has coordinated the Wilson

Branch study with our endangered species staff in Asheville, North

Carolina. According to the Corps Wilson Branch Environmental Assessment

(1982), "There is no critical habitat for any endangered or threatened

species. Furthermore, there does not appear to be any potentril for

adversely affecting any endangered or threatened species." The Service

concurred by letter of June 14, 1982, with the Corps' finding of no affect

on endangered or threatened species !y the proposed non-structural flood

control plan.

EVALUATION OF ALFERNATIVE PLANS

As previously discussed, the only alternatives under serious and practical

,'onsideration by the Corps for the Wilson Branch area are those of

demolition or relocation. In either case, five houses and associated

foundations and drivewavs would ho romov,, AlnnQ, w; h , priv,,, r.0ge an-'

w.ilkway which crosses Wilson Branch. Demolition consists of th, purchast,

and subsequent demolition or salvage of existing structures. Relocation
nists of moving ,'ist ri, .;ructores to a new location outside the flood

plain. Ei thir alternative would have the same ,nvironmental effects on the
Wilsn Branch area. Namely, approximately 2 acres of flood plain along

WiIso: 1ranch would be structure free. If properly planned and utilized

fitur' conditions of this land with the proposed project could provide a

p'-,it i v environm,,ntaI bepnfit.

tit i;r .0 s and wi dli f, ros.irce condit ions in the study area without the
p , -t w,, ' b, p,,k.td . r.mai n basically the same- as existing

( , I t I " * -
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DISCUSS ION

Wetlands of all classification are being destroyed at an alarming rate
causing concern on a national basis. In general, these wetlands are
extremely important to fish and wildlife resources. The FWS, like all
Federal agencies, has been directed to take action to prevent the continued

. destruction of wetlands and to preserve, restore, and enhance the natural
and beneficial values of the Nation's flood plnins and w-tlinds (E.O. 11988
and 11990). Unless extensively drained and or filled, these arcas are not
suitable for structural development, but in their natural state these areas

s,,rve many important functions including essential habitat for fish and
wildlife populations.

RE C Mt)MM i N I)AT I( )N r;

fhe Service recommends that after removal of the existing structures the
area be converted to a permanently vegetated greenbelt. This would pro de
benefits in the form of erosion control, flood storage, protection of
property, aesthetic beauty and increased fish and wildlife habitat.

By designating the greenbelt as a park or natural area the greatest benefit
could be accrued to the fish and wildlife resour,:es, with very low
maintenance and upkeep. Natural areas of this type will increase not only
the species diversity in the area but also the abundance of individual

species. This recommendation would also result in the greatest public
benefits, as local residents would be provided increased opportunities for
nonconuumptive public use activities such as hiking trails, wildlife
observation, and photography.

Areas disturbed by the removal of structures within the study area should
be stabilized immediately in order to prevent erosion. Thi; stabilization
should be accomplished by the planting of locally adapte( g'asses of
benefit to wildlife. Although natural succession would then eventually
return the area to a climax forest community, the planting of native fleshy
fruit and mast producing shrubs and trees would add diversity and abundance
of wildlife food supply and cover to the area. When a diversity of fleshy
truit and mast producing plants are present, the habitat wi I meet th,
need: ot many wildlife species year after year. The Servic,:, SUil

Conservation Service (SCS), or SCWMRD biologists could aid in tl, planning
of wi Idlif. plantings.

inal I v, in order to protect the area as a permanent gre nboIt and prevent
futurt ,heyvlopment , the Service recommends that the Corps obta in tlt

* necessary legal assur, nce from the city of Cheraw.

C()NC l.Lt. f M4

Bost usp of flood plains and we.tlnd is use which does not destroy or



severely reduce the natural, beneficial values of these areas. We believe
that the alternatives of demolition and relocation, if properly planned and
implemented, could result in a net environmental gain with enhanced habitat
tor fish and wildlife resources and public use of those resources.

As earlier stated, our comments in this report address only the
nonstructural alternatives of demolition and relocation. This report does
not satisfy the Fish and Wildlife Coordination Act requirements for any
other alternat i vs.

Ttie Service appreciates the opportunity to provide comments on the Wilson
Branch, Chesterfield County, study.

S)incerely ojurs

William C. IiicklingArea Manager .

I -
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YON // (1 1/ )/i// James A Timmerman. Jr, Ph D
! lExecutive Director

November 30, 1981

Mr. William C. Hickling

Area Manager
Fish & Wildlife Service
?7,Leau Building, Room A-5
50 S. French Broad Avenue
r sheville, N. C. 28801

Re: Draft Report - Wilson Branch, Chesterfield County, S. C.

Dear Mr. Hickling:

Personnel of the South Carolina Wildlife and Marine Resources Department have
reviewed the draft Fish and Wildlife Coordination Act Report for Wilson Branch,
Chesterfield County. The only alternative being considered is the relocation
and evacuation of flood damaged structures and should not have any adverse
impacts on fish and wildlife.

Therefore, we concur in the findings and recommendations included in the
report.

Sil y, /.-

J6mes A. Timmerman, Jr.
*/ Executive Director

,,iJr/sa

c: Mr. Roger Banks

S

10

* Rembert C Donnis Buildire7 P 0 Box 167 (1 Columbia, South Carolina 29202 r- Telephone: 803 758-0020
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APPENDIX A

List of fish sampled by rotenone
on Huckleberry Branch, July 12, 1q79.1

k!IIPIC'keti- Esox americaflus aniericanus

h'O' Semotilus atrouiaculatus
*k.h,v to ,,r Erirnyzon oblong!us

Notemigonus crv so Ieucas

Notropis hudso. ikis
k L LdluI U s i Ub UL ..

* 11''Tctalurus natalis
1 1 e'lCLalI~rus nebuOSuIS

r tperIto Aph~redoderus sayanus
t 'Gambusia affinis

:aw' lie'.'k dar te-r Etheostona serriferum
'-.s-.II at .I Aar t r Etheostoma olmstedi
'.1Iw p~r Perca flavescens

Mk14 ,I i j Acantharchus pomotis
I ii,.r Centrarchus macropterus
Ii' iesp )t t. 1 stint i sh Enneacanthus ghriosus,
Hantdel stinfish Enneacanthus obesus
Redbreas ted sunt i h Lepomis auritus
tlrre,'n S..TInfIci ii pOmi cvanellus
P';Impk I r] 1, " " Lepomis gibbosus
W'A r nt)u U t I epoms gulosus
h~ I I~'. Ii Leponi s macroch irtis
Dllar sunfish Lepomis marginatus-

I~remihbass Mi cropterus sa imoides-

* .)ara provided by South Carolina Wildlife and Maritne
Resoiirces Department.



APFPENIX B

Birds of Carolina Sandhills National Wildlife Refuge.

Common loon King rail
Horned grebe Virginia rail
Pied-billed grebe American cooL
Double-crested cormorant Villdcucr
Great blue heron Ameritadr w,)odcock
Green heron Conmon snipe
Little blue heron Upland san Ipiper
Great egret Spotted sandpiper
Snowy egret Solitary s,,rdpiper
Cattle egret Groater y( Iluwlegs
L dLk-crowned iiJiht herun L1:,A;, W 1uwl2j.,

Least bittern Pettoral sandpiper
Ainerican bittern Le:dst sdndpiper
White ibis herring gull
Canada goose Ring-billel gull
Snow goose 'Iourning dove
White-fronted goose Ground dov,
Mal lard ',ellow-Sil ed cuckuo
Black duck BHack-billed cuckoo
Gadwall Barn owl
Pintail Screech owl
Green-winged teal Great horned owl
Blue-winged teal Barred owl
American wigeon Long-eared owl
Northern shoveler Short-eared owl
Wood duck Whip-poor will
Redhead Chuck-will's widow
Ring-necked duck Common nigqvthawk
Canvasback Chimney swift
Lesser scaup Ruby-throated hunimingLird
Common goldeneye Belted kingfisher
Bufflehead Common flicker
Ruddy duck Pileated woodncler
Hooded merganser Red-D( I cIi ',:oun,,ec (

iurkey vulture ['ed-c(ocLa, ci I ,cker
Black vulture Red-head-d wodwc L
Sharp-shinned hawk Yel low-hel lie1 saps,'Jcl I
Cooper's hawk Hdi ry woodp(Ickr

ked-tailed hawk [)Owney wVodpPc0(I,
Ped-shouldored ha%,k [astern k i, Fi)irf
Broad-winged hawk Great cre. ted f 1 i !,, (

Golden eagle as te rn i)h -l,
Bald eagle Ac, 'i,in fI Y( atch
flarsh hawk Idst(,l w wd lw(',,
Osprey 1 1-( , swl 1 ow
American kestrel Rough-wi nqed sw, 11 UW

[ obL hite r,,rn v, I In .

I u .• k oy I' '-..



Blue jay Black-throated green warbler
Common crow Blackburnian warbler
Fish crow Yellow-throated warbler
Carolina chickadee Blackpoll warbler
Tufted titmouse Pine warbler
White-breasted nuthatch Prairie warbler
Red-breasted nuthatch Palm warbler
Brown-headed nuthatch Ovenbird
Brown creeper Northern waterthrush
House wren Louisiana waterthrush
Winter wren Kentucky warbler
Carolina wren Common yellowthroat
Long-billed marsh wren Yellow-breasted chat
Short-billed marsh wren Hooded warbler
Mockingbird Canada warbler
Catbird American redstart
Brown thrasher House sparrow
American robin Bobolink
Wood thrush Eastern meadowlark
Hermit thrush Red-winged blackbird
Swainson's thrush Orchard oriole
Gray-cheeked thrush Northen oriole
Veery Rusty blackbird
Eastern bluebird Common grackle
Blue-gray gnatcatcher Urown-headed cowbird
Golden-crowned kinglet Scarlet tanager
Rub-crowned kinglet Sumnier tanager
Water pipit Cardinal
Cedar waxwing Evpning grosbeak
Loggerhead shrike Blue qrosboak
Starling Indigo bunting
White-eyed vireo Purlflp fiich
Yellow-throated vireo Pine si, ir,
Solitary vireo fkw'ricar, qoldfi iO,
Red-eyed vireo klufclus-sid 'd tow.
Black-and-wnite warbler Sdvannah s Jdrrow
Prothonotary warbler Vcsper sirrow
Swainson's warbler kachmar,' , s ,arow
Blue-winged warbler bark-eyfd j t
Golden-winged warbler ChIi, i,: " , fl,
Tennessee warbler Field ),s r c.
Orange-crowned warbler Wnite-tfru., tel sarrA,
Northern parula iox .parrow
Yellow warbler Swami) ,parr lw
Magnolia warbler j(Song
Cipe May warbler
Black-throated blue warbler
Y(l low-rumped warbler

B-2



APPENDIX C

Mammals of Carolina Sandhills National Wildlife Refuge

Opossum Didelphis marsupialis
Eastern Mole Sca ous aquaticus
Red Bat Lasiurus is
Black Bear ursus aniericanus
Raccoon Pr-ocyon lotor
Mirhk Mustela"Vison
River Otter Lontra cindensis
Striped Skunk Mephitis mephitis-
Red Fox Vulpes fuTva
Gray Fox Trcy o n--cTn-ereoargenteus
Bo)bcat Lynx rufus
Eastern Cougar T-eiTs concolor
Eastern Gray Squirrel -Turus caro!Finensis
Eastern Fox Squirrel

(Southern Phase) Sciurus niger
Southern Flying Squirrel GTaucofys voans
Beaver stor canadensis
Muskrat UO-6-a-rJ a -T zibet'hica
Golden Mouse _Ochrom n u-tt-a-1 i i
Eastern Woodrat NTe-toma floridana
Cotton Rat Si qiodon hispidus
Eastern Cottontail SylvilagusTfor-ianus
White-tailed Deer OdocoiT'eus virginianus

The following list includes species whose range indicates they
should be present, but which have not been collected or observed.
Some of them may actually be quite common.

Southeastern Shrew Sorex longirostris
Least Shrew L-ry-pTotis parva
Shorttail Shrew Blarina rev'cauda
Little Brown Bat Myotis liTf-gus
Silver-haired Bat ai -a--i yc-t-i s- iocti vagns
Big Brown Bat E-p t sicus uscus
Hoary Bat Lasi urus cT-nereus
Se-iinole Bat -iTuru seminu Ins
Eastern Yellow-bat La-sirus internedius
Eastern Big-eared Bat PTe6€--US r a -fnesquI
Long-tai led Weasel s
Spotted Skunk S- -Toqal p---Yi us
Eas tern Harvest Mouse TeTTJr-o-cnITi uI is
White-footed Mouse FeoWcusT : oj
Cotton Mouse Pe-r-6s .v-pinus;
Rice Rat Ur-zonmv~ pa~uf 1
Meadow Vole M c ro r , ,y-Tvd,)i
Pine Vole y- pne -- o- - -- -
,Jumrping Mouse 7aju,, huirsoni,
Marsh Rabbit lTI Ys )_



Herptiles of Carolina Sandhills, NationJ Wilolife Refuge

REPTILES

Turtles

Comron Snapping Turtle Chel dra serpentina serpentina
Stinkpot trterus odoratus
Eastern Mud Turtle Kinoternon subrubru subrubrum
Spotted Turtle Clerryys quttata
Eastern BOX Turtle Terpn aoiacarolina
Eastern Painted Turtle Chrsly Eicta picta
Yellow-bellied Turtle rrvem s scripta scripta
River Cooter rpm concinna concinna

Li zards

Green Anole Anolis carolinensis carolinensis
Northerr Fence Lizard 7--To-orus undulatu
Six-lined Racerunner Cnemhorus sexlineatus
CG,-ouj rd S k Ink Leiclop isia Taferale
Broad-headed Skink uimeces laiceps
Southeastern Five-lined Skink Eurneces inexpec atus
Eastern Glass Lizard Oph-isaurus ventralis-

Snakes

" r~mr e.ater Snake Natri x taxispi lota
~ed-~:e~ed Watr SnakeN~T7xerythrogaster erytr te

Water Snake j~~T s-p on ,ythrrs -,t

uin' e,4 W'ater Snake ff-aT;i TaascitTa TUascFt~aB
Carcdlna ,,Yap Snake p~ae paluis
flrr,,". rike 7to6r er i ae i
E,V') ,-n Carter 3nuke Thn,,-, sswblis, -irtalis
Roai - 'rn nake V\irc(ina tr-Sa&Tu7
F -,-r, ijnqnoj e Snake i7TThnTha9T olc

Mn1 id Faacaa(,ra
rN- r EAa ._4' ,TUr -c LnsTr', t oi c on s tr ic t cr

H it flr fldk 'de ap1T1V
C- 'E 11 ~3 utfuta (juttclt(

N;' P i r7 a TiT~) 'Kh t r2(nrolucu, mel ana1lJ LuI S
2~~~ T(- re I rj rt euTL



SACEN-PS 22 October 1980

IEMORANIDUM FOR RECORD

SUBJECT: Wilson Branch, Cheraw, South Carolina

In compliance with instructions contained in District Regulation No. 355-1-1,
dated 14 June 1977, report of field visit by Mr. David Harris is made as
follows:

a. Date of Visit: 16 October 1980, 1730 hours

b. Place: Cheraw, South Carolina, Town Hall

c. Purpose of Visit: The undersigned met with local representatives at
their request to discuss the findings of reconnaissance investigations on Wil-
son Branch and to discuss local commitments requested by SAD for continuation of
flood control investigations.

d. Persons Contacted:

Howard E. Duvall, Jr., Mayor - Town of Cheraw
R.R. Sipe - City Administrator
C. Charles Cole - Councilman
Richard L. Young - Councilman
C. H. McBride - Councilman
Andrew R. Ingram - Councilman
Richard L. Young - Councilman
Ted Morris - Local Citizen

e. Specific flatters Considered: A reconnaissance report for flood con-
trol was prepared and submitted to SAD recommending relocation of five flood
plain structures, SAD appeared hesitant in approving subject report and thus
gave conditional approval subject to receipt of a letter from the town of Cheraw
stating their legal and financial ability to participate in this type of flood
control measure. These requirements and report findings were the subject of
this meeting.

f. Summary: Subject meeting started at 1730 hours with Mayor Duvall
introducing the undersigned and requesting a brief summary of the findings
of flood control investigations on Wilson Branch. The undersigned responded
with a summary of the Section 205 program and the recommendations of recon-
naissance investigations which recorrnended relocation of five flood plain houses.
It was noted that policy problems could arise in the implementation of this type
of alternative in that use of Federal funds for relocation purposes had been

APPENDIX 3
3-13



ZIi Loaiin of Cherain
Ch-ra=t, j$. I. 265zo

-. C C OAAS OW

PI - P, -0K CWft DAYS

November 12, 1980

Iv:-nard E. Stalmann
1. C, Corps of Engineers
D strict Engineer
Dv: 'artment of the Anrv
Charleston District, Corps of Engineers
P. 0. Box 919
Charleston, South Carolina 29402

Dear Col, Stalmann:

The Mivor and Council of the Town of Cheraw has carefully studied the findings
of y;ur prc'iminary reconnaissance of the flooding on Wilson Branch in Cheraw.
We con,:ur that a nonstructural type of flood control measure is the only
feasible solution to this problem. The Town of Cheraw is both financially
and legally able to participate with the Corps of Engineers in this project.

At our meeting with your representative, Mr. David Harris, it was explained
t ,3t in the next phase of this study the town would have more input as to the
extent of the project and the amount of compensation to the property owners.
We also understand that the decision of further participation by the town
could be made after the corps has submitted its final recommendations.

We io-AK forward to working with your office on this project.

Very truly yours,

Howard E. Duva]l, Jr.
Mayor

El

APPENDIY 3
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South Carolina Department of Archives and History

1430 Senate Street
Col u mbia, S.C.

P.O. Box 11,669

803-758-5816

rr~aCd E. Stalmann November 27, 1981

i ierESamnNoebr2,18

eArmy

Re: Wilson Branch Study -- Assessment
of Affected Structures, Chesterfield
County, South Carolina

,A lrma nn:"-

-ryour letter of November 20, 1981, regarding your request for
o-f ,,- -ictoric Preservation Officer comment in accordance with the
Not'fic Historic Preservation Act of 1966, as amended, on the eligibility
for ir, flJ'ion 1i the National Register of Historic Places for any sites in the
Wilsor Branch Study Area, Chesterfield County. \

,ri tn 'ruiediate study area and vicinity, there are no sites included on

thz '4tmirl Pfgqister or eligible for inclusion. The structures to be demolished
(Jr) not, in :hur opinion, meet the criteria for inclusion in the Register. We
our,elves kno of no such sites, and in our judgment the probability of affecting
areoli ,"-,'tes of significance is too minimal to warrant a survey.

,r. Fot-ral procedures for the protection of historic prorerties (36CFR800)
re( j.'-_m that :re Federal agency official in charge of a federally funded or
licenserd pro'iect consult with the appropriate State Historic Preservation Officer.
The ,;rncedjres do not relieve the Federal agency official of the final responsi-
bilit tor reaching an opinion of his own as to whether or not historic values
have heen adeciuately taken into account in allowing the project to proceed. The
o0P1-,n'n , -.tate Historic Preservation Officer is not definitive, either by

1 ,shed Federal procedure. In reaching a conclusion of his own,
,...' .. ~~-,rc-v official may well wish to consult other experts.

Charles E. Lee

State Historic Preservation Officer

.... ,ers, Historic Preservation P1anner
. or1 Cour,, 1 vf e r verneerits

r, - '



assessmert and any other relevant inloration that assisted you in
reaching your conclusion. If the determination is "no effect," consultation

not necessary, unless requested by the Fish and Wildlife Service.

spe-cies proposed for listing have not been listed in the period
ie ouring which a biological assessment was conducted, consultation

noi required. However, at any point in time that the species is
- ,, yo,. are required to rei iitiate consultation, if you determined

t ti , proposed action "may affect" the species. However, if the
likey to jeopardize the continued existence of proposed
r. Ult in the destruction or adverse modification of proposed

.. .t, voi a required to confer with this office for assistance
.ar,( rois(jvinq p)tential conflicts at an early stage in

.. n.j process.

"e, a~t-rtion is also directe- to Section 7(d) of the Endangered Species
Act, as amended, which underscores the requirement that the Federal
,ijency and the permit or license applicant shall not make any irreversible
,r irretrievable commitment of resources during the consultation period

.-. i<c h in evfect would deny t~e formulation or implementation of reasonable
alternatives regarding their actions on any Endangered or Threatened

v qe can be of further assistance, please advise.

Sincerely yours,

WIilliam C. Hickling
Area Manager

APPE9II1 3
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1. Identification of the listed species, species proposed for listing
and Critical Habitat determined to be present within the area
affected by the proposal.

2. Description of the survey methods used to determine presence of
listed species or species proposed for listing within the area.

3. Thc results of a comprehensive survey of the area.

j 4. Description of any difficulties encountered in obtaining data and
completing proposed studies.

5. Description of the proposed construction project and associated
activities.

6. Description of methods and results of studies made to determine the
actual and potential impacts of project or associated activities on
listed species, species proposed for listing, or Critical Habitat.
In addition to the direct (site related) impacts of project construc-
tion the biological assessments should include, when applicable,
descriptions of:

A. Impacts associated with project operation.

B. Secondary impacts from activities, such as development, which
will be generated by the proposed project.

C. The cumulative effects of the proposal on the species and/or
its Critical Habitat. Cumulative effects are defined as the
direct and indirect impacts of the Federal action under con-
sideration coupled with the identifiable effects of other
reasonably foreseeable actions of the Federal agency; other
Federal, State, and local agencies; corporations; and individ-
uals upon a species or its Critical Habitat.

7. Where impacts to listed species, species proposed for listing, or
Critical Habitat are identified, the assessment should include a
discussion of the efforts that will be taken to eliminate, reduce,
or mitigate any adverse effects.

8. Conclusions of the agency including recommendations regarding

further studies.

9. Any other relevant information.

Should you require additional information on this subject, please contact
Mr. Gary Henry, Mr. Robert Currie, or Ms. Nora Murdock in the Asheville
Area Office, FTS 672-0321, commercial 704/258-2850, ext. 321.

After your agency has completed and reviewed the assessment, it is your
responsibility to determine if the proposed action "may affect" any of
the listed species or Critical Habitat. If the determination is "may
affect," you are required to initiate consultation by a written request
to this office. At this time you should provide a copy of the biological

APPENDIX ?
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United States Department of the interior
FISH AND WILDLIFE SERVICE

PLATEAU BUILDING, ROOM A-5
50 SOUTH FRENCH BROAD AVENUE

ASHEVILLE, NORTH CAROLINA 28801

September 29, 1981

Mr. Jack J. Lesemann
Chief, Engineering Division
Department of the Army
Charleston District, COE
P.O. Box 919
Charleston, SC 29402

Re: 4-2-81-276

Dear Mr. Lesemann:

We have reviewed the proposed flood control measures on Wilson Branch
near Cheraw in Chesterfield County, South Carolina, as requested by
letter of September 21, 1981, received September 23, 1981. It appears
that the endangered red-cockaded woodpecker (Picoides borealis) may
occur in the area of influence of this action. Our records indicate
that no other threatened or endangered species or species proposed for -
listing are known to occur within the project area.

In addition to this listed species, there are several plant species
which, although not now listed or officially proposed for listing as
endangered or threatened, are under status review by the Service and may
be listed at some time in the future. These species are not legally
protected under the Endangered Species Act and the biological assessment
requirements do not apply to them. However, we would appreciate any
efforts you might make to avoid adversely impacting them. Those species
under status review which may occur within the project area are:

1. Calamovilfa brevipilis var. brevipilis
2. Sporobol us teretifolius
3. Pyxidanthera barbulata var. brevifolia
4. Sarracenia rubra ssp. jonesii

Section 7(c) of the Endangered Species Act of 1973, as amended 1978,
requires agencies to provide a biological assessment for the listed

* species and/or the species proposed for listing which are likely to be
affected. The biological assessment shall be completed within 180 days
after the date on which initiated, or a mutually agreed time frame,
before any contracts for construction are entered into, and before
construction is begun. We do not feel that we can adequately assess the
effects of the proposed action on listed species, species proposed for

* listing or Critical Habitat without a complete assessment. At a minimum
the tollowing information is requested:

APPENDIX 3
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SACEN-PS 3 May 1982
SUBJBCT: Wilson Branch, Cheraw, SC

City officials indicated a definite interest in the proposed project and
requested that a second meeting be scheduled as early as possible to discuss
proposals with affected propertyawners. It was prcposed that a date for
this neeting be established for the month of May and that representatives fron
SASRE (real estate personnel) be in attendance.

g. Ccirvtments made: City officials will review the findings of subject study
and will coordinate a second meeting between the Corps, City officials, and
propertyowners. A suitable date for this meeting will be established as early
as possible.

DAVID HARRIS

r APPENDIX 3
3-12
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*SACI=-PS 3 May 1982
Harris/235/nm

4MDRANDLM FOR RECORD

JBJhI: Wilson Branch, Cheraw, SC

nccpl jince with instructions contained in DR 335-1-1, report of field visit
by Messrs David Harris and Edwin Meredith is made as follows:

d. Date of visit: 29 April 1982, 1730 hours

b. Place: Cheraw, SC, City Hall

c. Purpose: Corps representative met with City Council to discuss findings of
the Wilson Branch flood control study and to inform local goverrment of the
necessary local responsibilities should a flood control project be implemented.

d. Attendees: Howard E. Duvall, Jr., Mayor, City of Cheraw
Bill Taylor, City Administrator
Memxe izS Cheraw City Council

e. Specific matters considered: A draft DPR has been prepared for flood control
on Wilson Branch, reczmending the evacuation of five (5) residential structures.
Copies of this draft report were presented for local review along with property
appraisals prepared during feasibility studies and information brochures dis-
cussing the rights of affected propertyowners (reference PL 91-646). Subject

meeting was held to discuss these documents and to determine the local desirability
of further coordination with affected propertyowners.

f. Summary: Corps' representatives discussed the above-referenced documents
with local representatives and informed then of the local cxmitment necessary
to implement a non-structural flood control project. Local representatives were
informed of the required 20% contribution towards project cost and of the pending
requirement that local government provide this "up front" money for project

*implementation and then receive reimbursement of 80% of these funds. It was
notec., howver, that this procedure could be followed on a progressive payment scheme
during which the City could receive reirbursement following the purchase of each
individual structure and thus never commit Pore than the amount of funds required
for evacuation of the most expensive flood plain structure.

* local representatives discussed sources of revenue for the 20% local contribution.
Potential sources discussed included "in-kind" work by the City (i.e. restoration of
flood plain property, dcmo1 iti(,n of structures, etc.) and a scheme to obtain a portion
or all of the 20% local share as a contribution from individual propertyowners.
(It was noted that local officials had proposed a similar scheme for recouping local
cost for a non-strxtural proj.ict recommended by fc/bile District in Brewton and

SEast PrewtJDn, Alabana).
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3-11

L. °- p**. • . . - . ' % " ° . . . - . A . .



C, - .C - - . - - -. . - - - - -- -- . . -. -. " . . . .. . . . ..-- .. -- -- - " r-r - - " -- " 5 
_

SACIN-PS 21 May 1982
SUJTXECT: Wilson Branch, Cheraw, SC

Miyor Duvall then presented Council's proposal to share the required local
cost with affected propertyowners. He stated that the City would provide half of
the local share if propertyowners agreed to provide half. He also noted that the
City's contribution would be contigent upon Corps' approval of the proposal.

Following a brief discussion period, affected propertyowners were polled
to determine if they supported the flood control proposals, including their
contribution to project first cost. All in attendance indicated strong support
of the plans presented.

Subject meeting adjourned at approximately 2100 hours.

g. Conmtmitnts made: The Corps agreed to pursue completion of the Detailed
Project Report in an effort to obtain construction start funds in FY 82. Local
representatives agreed to submit a Letter of Intent cor project sponsorship.

DAVID C. HARRIS
Plannin g and Reports Branch

a
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SAJ r. 1 21 May 1982
5 U.I: Wilson Branch, Cheraw, SC

(1) 730 Meeting - Citi o-fficials provided a light evening meal for Corps
ror-esentatlves and council rebers, prior to meeting for the purpose of dis-
e es.;.q ,hans of providing local funds necessary for project implementation.
Y! _;c ,lis for flood control o. Wilson Branch had been previously discussed with
* c-ai officials at a reetina held on 29 April 1982. The proposals consist of
the r-r-,civv of fiv fhc1 prore structures from the flood plain.

F ,:111 7 ~nthe meal, Corps representatives briefly summarized the flood control
pi-- ils C' -the aszociated r(iuirEr*ents for compliance with the provisions of
PL 91-646 (Real Property Acquisition Policies Act of 1970). It was noted that
lccal coverrment must provide 20% of the project cost (including cost required by
c 'rpliace with PL 91-646). The City could provide "in kind" services to offset
Lic1cir c£ast.

MO.vyor xivall irn1icated that Council supported the plan for removing five
(5) tloxxl prone stractures from the flood plain and was willing to contribute 10%
of the iert c)st, provided th-at affected individuals would also contribute 10%

.th s :ryn.'ide the 20% local share of project cost.

mr. 'dh-<rnton irdicatkd there may be scme legal questions concerning this
propesi. It was decided, however, that this plan would be presented to local
propertyciers ar tlat if it was acceptable to them, then the City would submit
a liTtter of Intent for local sponsorship which would outline their cost-sharing
propx)sal arc wuuld serve as a docurent for a policy decision.

(2) i900 Meeting - Folk-wing the above meeting with the City Council, a second
j _retina was held to present the flood control prcposals to the affected propertyaners.
IThe City o- Chcraw reported they had handcarried an invitation to each of tlxe 11
resideircs witliln the study area. Four of five propertyaners whose residence was
beinq considered for dernlition were in attendance. (The fifth structure was vacant
and its owners had rrove . fro town).

Nt. 1 ,vid Harris was asked by Mayor Duvall to discuss the study process and
the 'csitL ot o x control investigations. Mr. Harris explained the flood control
pr :;r L" (§'tior1 20) of the 1949 Flood Control Act, as amended), and discussed the
,x7or)( r c, e rorrvnta]i ar~d tocnn3ical analyses which had been conducted. The results
of tp, st irli :iatud that the best plan of improvement for flood control would
i:,vr tv ,,,. K f fivr, -trictures. This plan had an estimated first cost of

* 1'i0v' rO t, ,r>;-) . Average annual project benefits when compared
tO ,2Tniil j'O)*Jot , )Xt r-szv] tci i:n a Lenef t-t--cost ratio of 1.11 to 1. It was
nott +hjt >.ciSons di pl ic, b'c ' plan _irplEr-ntation would be entitled to relocation

r _ fit t. ; disc.jo ljt r in the metinq. Mr. Harris also stated that the
plxn r)ulil - ]imi tr1 f;( -h(, f ve esiqnated structures due to economic restraints.
FV,] ic:" IC' 'i ~cu~ss:_>: +s( atterdJnq were provided an opportunity to ask questions.

T"- Ti Th( rL r, ., brp, ropresentative frczn Savannah District Acquisition
;,cu ,i relcw it ic ;4 ,rice available to displaced persons as provided

by PL 9 - 6f. A br,-h r, 4(%--i) was given to each affected individual for

*2 APPSNOIX 3
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SSACEN-PS 21 May 1982
Harris/235/-'

MRANDUM FOR RECORD

STJBJEX: Wilson Branch, Cheraw, SC

In compliance with instructions contained in DR 335-1-1, report of field visit

by Messrs David Harris and Edwin Meredith is made as follows:

a. Date of visit: 20 May 1982

b. Place: Cheraw, SC, City Hall

c. Purpose: Corps representatives met with City Council at 1730 hours to
discuss potential sources of local funding for the non-structural proposals on
Wilson Branch. This meeting was followed by a second meeting held at 1900 hours
during which the affected local people were informed of the study results and of
the city's proposal to require individual contribution towards the project first
cost. Local affected individuals were requested to indicate whether or not they
supported the Corps' and the City's proposals.

d. Attendees:

1730 Meeting

Howard E. Duvall, Jr., Mayor, City of Cheraw
Bill Taylor, City Adinistrator
Members, Cheraw City Council
Edwin Meredith, CoE, Chasn
David Harris, CoE, Chasn
Jim Thorton, CoE, Sav

1900 Meeting

All of the above, plus:
Mrs. Charles Kundra, Propertywner, 105 Huckleberry Drive
Mr. & Mrs. T. H. Douglas, Propertyowner, 105 Park Drive
Mr. & Mrs. G. L. Crawford, Propertyowner, 103 Huckleberry Drive
Ms. Alma S. Player, Propertyowner, 310 Sliding Hill pd.

* L. R. Redfern, Jr., Propertyowner, 312 Sliding Hill Rd.
Mr. & Mrs. John Gardiner, Propertyowner, 314 Sliding Hill Pd.

e. Specific matters considered: Incal participation in providing non-Federal
share of project cost and the acceptability of proposed plan of improvement by
local government and affected individuals.

S
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May 21, 1982

Mr. Bernard E. Stalmann
LTS, Corps of Engine ers
District Engineer
Department of the Army
Charleston District

P.O. Box 919

Charleston, S.C. 29402

Dear Col. Stalmann:

Re: Wilson Branch Flood Control Project
Cheraw, S.C.

Thp Mayor and Council of the Town of Cheraw have carefully
reviewed the recommendations for flood control measures along the

Wi[son Branch area outlined in the Corps' Detailed Project Report
datod May 1982. The Council agrees with the Corps' recommendation
of structural demolition in an effort to alleviate the flooding of
the affected households in this area.

The Town understands the requirements for sponsorship of this
* project specified in items A-F on page 49 of the above mentioned

Project Report and is willing to act as local project sponsor
accepting your recoma. ndations as proposed.

In addition to the recommendations made in this report, the Town
Council has proposed an additional requirement of having the
property owners directly involved in the project reimburse the
Town fifty percent (50%) of the local share before committing
fully to participation as sponsor of the project. At a meeting
with these local property.owners on May 20, 1982 the owners
enthusiastically agreed to this proposal by Council and the Town
is hereby making known its intent to sponsor the project with
this noted additional requirement. The residents of this area
are anxious to cooperate in the completion -" this project and
await the Corps' final approval.

We look forward to working with your office on this project.

* Sincerely,

Howard E. Duvall, Jr.
Mayor

].Ilu,,&' 18113) 337-7283 . . Atix 111 Icrai, . . 29520
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SECTION 2

COORDINATION

(PERTINENT CORRESPONDENCE)
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L

Snakes (Cont'd.)

Mole Snake Lampropeltis calligaster rhombornaculata
Scarlet Snake Ce-pora coccinea
Southeastern Crowned Snake Tantilla coronata
Copperhead A kistrodon contortrix
Eastern Cottonmouth Aqistrodo-n T rU
Carolina Pigmy Rattlesnake 'istrujrus mi iarius nmi larius
Canebrake Rattlesnake ro ta u-s hor nT d i i s t ri ca udTatus

AMP-HIBIANS

Sal amanders

Dwarf Waterdog Necturus punctatus
Eastern Lesser Siren Si'ren inter-medTiintermedia
Two-toed Amphiuma Apiuma means

6 Red-spotted Newt; Broken-
striped Newt Notopthaamur viridescens

Dusky Salamander Demg-nathus tuscus
Slimy Salamander MTiodon lutivTss glutiriosus
Eastern Mud Salamander Pseudotriton montanuc, niontanus
Southern Two-lined Salamander Eurycea bislineata cirrigra

Frogs and Toads

Eastern Spadefoot Sahous holbrooki holbrooki
Southern Toad Buoterreistris
Fowler's Toad Uufo woodhousei fowleri
Oak Toad Blufo quercicus
Southern Cricket Frog Acris gryllus gryllus
Northern Spring Peeper TF7Tacrucfer crurifer
Green Treefrog Ry-7- ci nerea
Pine Barrnes Treefrog I7Va ander nii
Pine Woods Treefrog TITyl femorali(,
Squirrel Treefrog I v a Trea
Gray Treefrog Fya versicolor or Hyla c -hrysosscel_ ;,
Barking Treefrog Hyla gratiosa
OrnateChorus Frog Pseudacris onata

*Eas tern Narrow-mouthed Toad Gas tropine caro linens is
Bullfrog Ran ctseana
Carpenter Frog Rana vT-aie

*. Green Frog Rana clamitan,
Southern Leopard Frog 17aiia uTicularia

D-



SACEN-PS 21 October 1980

SUBJECT: Wilson Branch, Cheraw, South Carolina

questioned. Implementation of the project, if authorized, would probably
result in the purchase of affected flood plain properties and the resale
of flood plain structures to individuals for salvage values.

- Local representatives express concern over the excessive cost of
- relocation presented in the reconnaissance report and noted that flood con-

ditions could worsen in the branch and thus affect other properties not
included in the five recommended for relocation.

It was noted that reconnaissance estimates appeared on the high
side and that actual cost would probably be lower and that detailed studies
would include an investigation of future conditions to determine the feasi-
bility of adding additional structures to those recommended for evacuation.

Local representatives also questioned the financial obligation of
* the town should detailed study be authorized. They were informed that the

Federal government would pay all cost for feasibility investigations and
that local cost would consist of twenty percent of the actual cost of project
construction. Obligation of local funds would not be required before a project
was authorized.

Local representatives indicated their support and financial and
legal capability for nonstructurdl solutions, but requested more time to
consider the information presented. Indications were, however, that the town
would submit the requested letter in support of nonstructural solutions.

g. Other Matters Considered: None.

DAVID C. HARRIS
Civil Engineer

S

S
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Mr. Edwin Meredith

U. S. Ar- Engineer District, Charleston
Federal Building, P. 0. Box 919

Corps of Engineers
Charleston, S. C. 29402

Dear Mr. Meredith:

We appreciate very much your visit to Cheraw and the first hand information
regarding Section 205 of the 1948 Flood Control Act as Amended.

The Cheraw Town Council hereby requests an investegation of a prospective
small flood control program under the above mentioned Section.

In reviewing the Local Cooperation section of the act we see no problem with
the Town meeting the outlined requirements.

Our problem, as you are aware, is flooding at certain times along Wilson

Branch. This occurs when the Pee Dee rises and/or excessive rainwater inflow
into Wilson Branch. Water has been above floor level in certain homes in
this area creating heavy expense and anxiety on the part of homeowners in the
area.

Sina

Administrator

RRS/ml

cc: Mr. Ben H. Whitstone Jr.
Engineering Division
State of S. C. Water Resources Commission

P. 0. Box 4515

Columbia, S. C. 29240

Mrs. Charles Kudrna
Huckleberry Drive
Cheraw, E. C. 29520
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APPENDIX 4

LOCAL COOPERATION AGREEMENT

PURPOSE
The purpose of this appendix is to present a draft copy of the

local cooperation agreement required for project implementation. This
document and supporting exhibits have been included in the feasibility
report in an effort to expedite the review process and initiate project
construction at the earliest feasible date. Subject documents will be
signed following project authorization. The Town of Cheraw has pre-
viously indicated their intent to sponsor the Wilson Branch project and
to provide the designated items of local cooperation. (See pertinent
correspondence, Appendix 33.
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I

AGREEMENT BETWEEN

THE UNITED STATES OF AMERICA

AND

THE TOWN OF CHERAW, SOUTH CAROLINA

FOR LOCAL COOPERATION AT

WILSON BRANCH, CHESTERFIELD COUNTY, SOUTH CAROLINA

THIS AGREEMENT, entered into this _ day of

19 , by and between the UNITED STATES OF AMERICA (hereinafter called the

"Government"), represented by the Contracting Officer executing this agreement,

and The Town of Cheraw, South Carolina (hereinafter called the "Town"),

WITNESSETH THAT:

WHEREAS, construction of the Wilson Branch Flood Control Project (herein-

after called the "Project"), is authorized under authority of the Flood

Control Act of 1948, approved 30 June 1948 (Public Law 858, 80th Congress,

2d Session, as amended); and

WHEREAS, the Town hereby represents that it has the authority and capa-

bility to furnish the non-Federal cooperation required by the Federal

legislation authorizing the Project and by other applicable law.

NOW, THEREFORE, tne parties agrees as follows:

1. The Town agrees that, upon notification that the Government will

commence construction of the Wilson Branch Flood Control Project, substantially

in accordance with Federal legislation authorizing such Project, the Flood

Control Act of 1948 (Public Law 80-858, as amended), the Town shall, in

consideration of the Government commencing such Project, fulfill the

requirements of non-Federal cooperation specified in such legislation, to-wit:

a. Provide a cash or in-kind contribution equal to 20 percent of the

Project first cost assigned to the flood damage prevention. Current estimates

of the cost for the recommended alternatives is $73,770, which includes the

local share of estimated relocation assistance cost;

q 4-
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AGREEMENT BETWEEN

THE UNITED STATES OF AMERICA

AND

THE TOWN OF CHERAW, SOUTH CAROLINA

FOR LOCAL COOPERATION AT

WILSON BRANCH, CHESTERFIELD COUNTY, SOUTH CAROLINA

THIS AGREEMENT, entered into this day of

19, by and between the UNITED STATES OF AMERICA (hereinafter called the

"Government",, represented by the Contracting Officer executing this agreement,

and The Town of Cheraw, South Carolina (hereinafter called the "Town"),

WITNESSETH THAT:

WHEREAS, construction of the Wilson Branch Flood Control Project (herein-

after callad the "Project"), is authorized under authority of the Ficod

Control Act of 1948, approved 30 June 1948 (Public Law 858, 80th Congress,

2d Session, as amended); and

WHEREAS, the Town hereby represents that it has the authority and capa-

bility to furnish the non-Federal cooperation required by the Federal

legislation authorizing the Project and by other applicable law.

NOW, THEREFORE, the parties agrees as follows:

1. The Town agrees that, upon notification that the Government will

commence construction of the Wilson Branch Flood Control Project, substantially

in accordance with Federal legislation authorizing such Project, the Flood

Control Act of 1948 (Public Law 80-858, as amended), the Town shall, in

consideration of the Government commencing such Project, fulfill the

requirements of non-Federal cooperation specified in such legislation, to-wit:

a. Provide a cash or In-kind contribution equal to 20 percent of the

Project first cost assigned to the flood damage prevention. Current estimates a

of the cost for the recommended alternatives is $86,920, which includes the

local share of estimated relocation assistance cost;

a EXHIBIT 4-1
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b. Provide all government costs which exceed the statutory limi-
tations of government participation;

c. The town will acquire all lands, easements, and rights-
of way for the project and assure that project lands will be used for
project compatable purposes; such compatabillty determination shall lie
with the Secretary of the AnVy acting through the Chief of Engineers.

d. Hold and save the United States free from damages due to construction.

operation and maintenance of the Project, provided damages are not due to the

fault or negligence of the United States or its contractors;

e. Nai:ain and operate the Project after completion without cost to

the Government. In accordance with regulations prescribed by the Secretary of

the Ar,;

f. Publicize flood plain information in the areas concerned and provide

this information to zoning and other regulatory agencies for their guidance

and leadership in preventing unwise future development in the flood plain and

in adopting such regulations as may be necessary to insure compatibi.i:i ze .:een

future development and protection levels provided by the Project.

9. Comply with the provisions of Section 207, Public Law 91-646 and

amendments thereto, (91st Congress, 1st Session, approved 2 January 1971), in

arranging all required relocations and in acquiring all project-related real

estate interests.

h. Furnish an assurance, Exhibit "A", attached hereto and by this

reference made a part hereof, in compliance with Title VI of the Civil Rights

Act of 1964 (78 Stat. 241), and Department of Defense Directive 5500.11 issued

pursuant thereto, and published in Part 300 of Title 32, Code of Federal Requ-

lations.

2. The Town hereby gives the Government a right to enter, at reasonable

times and in a reasonable manner, upon land which it owns or controls, for

access to the Project for the purpose of inspection, and for the purpose

of operating, repairing, and maintaining the Project, if such inspection shows

that -he Town, for any reason is failing to repair and maintain the Project

in accordance with the assurances hereunder and has persisted in such failure

after a reasonable notice in writing by the Government delivered to the Mayor

2
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of the Town of Cheraw.

No operation, repair and maintenance by the Government in such event shall

operate to relieve the Town of responsibility to meet its obligations as

set forth in paragraph 1 of the Argreement, or to preclude the Government

from pursuing any other remedy at law or equity.

THE UNITED STATES OF AMERICA THE TOWN OF CHERAW, SOUTH CAROLINA

By: _____________By: _____________

ROBERT K. HUGHES HOWARD E. DUVALL,JR., MAYOR
Colonel , Corps of Engineers
Contracting Officer

ATTEST: __________

p - 3



ASSURANCE OF COMPLIANCE WITH THE DEPARTMENT OF DEFENSE

DIRECTIVE UNDER TITLE VI OF THE CIVIL RIGHTS ACT OF 1964

THE TOWN OF CHERAW, SOUTH CAROLINA, (hereinafter called the Town) HEREBY
AGREES THAI it will comply with Title VI of the Civil Rights Act of 1964
(Public Law 88-352, 78 Stat. 241) and all requirements imposed by or pur-
suant to the Department of Defense Directive 5500.11 issued pursuant
thereto and published in Part 300 of Title 32, Code of Federal Regulations,
to the end that, in accordance with Title VI of that Act and the Directive.
no person in the United States shall, on the ground of race, color, sex,

or national originbe excluded from participation in, be denied the benefits of,
or be otherwise subjected to discrimination under any program or activity for

which the Town receives Federal financial assistance from the Department of
the Army and HEREBY GIVES ASSURANCE THAT it will immediately take any measure
to effectuate this agreement.

If any real property or structure thereon is provided or improved with the
aid of Federal financial assistance extended to the Town by the Department
of the Army, assurance shall obligate the Town, or in the case of any trans-
fer of such property, any transferee, for the period during which the real

property or structure is used for a purpose for which the Federal financial
assistance is extended or for another purpose involving the provisions of
similar services or benefits. If any personal property is so provided, this
assurance shall obligate the Thwn for the period during which the Federal
financial assistance is extended to it by the Department of the Army.

THIS ASSLTRANCE is given in consideration of and for the purpose of obtaining
any and all Federal grants, loans, contracts, property, discounts, or other
Federal financial assistance which were approved before such date. The
Town recognizes and agrees that such Federal financial assistance will be
extended in reliance on the representations and agreements made in this
assurance, and that the United States shall have the right to seek judicial
enforcement of this assurance. This assurance is binding on the Town, its
successors, transferees, and assignees, and the person or persons whose
signatures appear below are authorized to sign this assurance on behalf of
the Town.

Date: By:

HOWARD E. DUVALL, JR.
Mayor

THE TOWN OF CHERAW, SC

Attest:

Date: By:

EXHIBIT 4-2



CERTIFICATE OF AUTHORITY

I, , do hereby certify that I

am Attorney for THE TOWN OF CHERAW, SOUTH CAROLINA: that The Town of Cheraw,

South Carolina is a legally constituted public body with full authority and

legal capability to perform the terms of the agreement between The United

States of America and The Town of Cheraw, South Carolina in connection with

the Wilson Branch Flood Control Project, and to pay damages, if necessary,

in the event of the failure to perform in accordance with Section 221 of

Public Law 91-611 and that the person who has executed the contract on behalf

of The Town of Cheraw, South Carolina, has acted within his statutory authority.

IN WITNESS WHEREOF, I have made and executed this Certificate, this

day of , 1982.

Attorney, The Town of Cheraw, SC

EXHIBIT 4-3
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